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ABSTHACT, 

T h i s t h e s i s examines the development o f n a v i g a t i o n a l technology 

and i t s subsequent t r a n s m i s s i o n through v a r i o u s means to the emergent 

maritime powers o f Northwestern Europe. S i n c e the f i f t e e n t h c e n t u r y 

the Portuguese, and to a l e s s e r e x t e n t thar C a s t i l l i a n s had sought to 

impose a b u r e a u c r a t i c system o f commercial s e c u r i t y to prevent the 

e x p l o i t a t i o n by f o r e i g n e r s o f the t e c h n i c a l and c a r t o g r a p h i c knowledg 

a v a i l a b l e wiithm t h e i r hydro g r a p h i c a l a g e n c i e s , n a v i g a t i o n s c h o o l s , 

and o f f i c i a l t r a d i n g monopolies. Some c o n t r o v e r s i e s o v e r t h i s a r e 

reviewed,but i t i s concluded t h a t the most important f e a t u r e o f t h i s 

technology was i t s i n t e r n a t i o n a l nature,even though u n t i l the 1540's 

t h i s was d i s g u i s e d by I b e r i a n s e c u r i t y . T h i s meant Portuguese s a i l o r s 

could share i n a p r o d u c t i v e s e r i e s o f t e c h n i c a l i n t e r c h a n g e s w i t h 

A s i a n m a r i n e r s a f t e r 1 5 0 0 . P o s s i bly by the l a t e s i x t e e n t h c e n t u r y they 

had come to r e l y too h e a v i l y on A s i a n information,Luso-Asian 

cartographers,and A s i a n p i l o t s . T h i s meant t h a t once Northern Europea 

powers had obtained t r a n s l a t i o n s o f I b e r i a n n a v i g a t i o n manuals, and 

taken I b e r i a n e x p e r t s i n t o t h e i r s e r v i c e , they could q u i c k l y a t t a i n 

such p r o f i c i e n c y as to s a i l d i r e c t l y i n t o Asian o r P a c i f i c w a t e r s 

and themselves p a r t i c i p a t e i n s i m i l a r i n t e r c h a n g e s . 

T h i s proved s i g n i f i c a n t t e c h n i c a l l y and p o l i t i c a l l y because the 

I b e r i a n s were unable to p l a c e an e f f e c t i v e s e c u r i t y b l a n k e t on the 

interchange o f n a v i g a t i o n a l i n f o r m a t i o n i n A ^ i a . Asian w a t e r s had 

been t y p i f i e d by some l o n g - s t a n d i n g t r a d i t i o n s o f r e l a t i v e l y f r e e 

i n t erchange o f such technology between seamen of d i f f e r e n t 

c i v i l i s a t i o n s . J u s t a 3 t h i s m u t u a l l y e n r i c h e d A s i a n t r a d i t i o n s , s o i t 

was a l s o e x p l o i t e d by the I b e r i a n s and l a t e r European r i v a l s . T h e s e 

i n t e r c h a n g e s are examined i n c h a p t e r s on the Arab, I n d i a n , I n d o n e s i a 

P a c i f i c , Chinese, and Japanese i n t e r c h a n g e s . They hastened the 

development o f a world economy, and the d e c l i n e of the s i x t e e n t h 

century Portuguese Empire and monopoly of A s i a ' s o c e a n i c t r a d e . 
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CONVENTIONS AND ABBREVIATIONS 

C h r o n o l o g i c a l conventions , e s p e c i a l l y those concerned w i t h 
w i t h tne v a r i o u s types of c a l e n d a r i n use m d i f f e r e n t p a r t s o f the 
world, p r e s e n t a h i g n l y complex problem. A s i m p l i f i e d account o f the 
v a r i o u s systems i s howevwr a v a i l r ' l l c ? m Vv'hitakers Almanack f o r 1967 
pages 185-194. There i s a l s o a d i s c u s s i o n i n C.R.Cheney, Handbook o f 
Dates f o r s t u d e n t s o f _ E n g l i s h Eiz to\'j , Hoyal H i s t o r i c a l S o c i e t y , 1961, 
p a g e s 1 - 1 1 . The convention adopted m w r i t i n g t h i s t h e s i s has been to 
use the dates given on the documents m r e s p e c t o f any s p e c i f i e d day, 
but no adjustment has been made m r e s p e c t of the daye l o s t m the 
a! 0ustment from J u l i a n to G r e g o r i a n calendars.Thougu to avoid c o n f u s i o n 
double d a t i n g o f days was adopted on r e l e v a n t d i p l o m a t i c correspondence 
w i l l ' Europe, t h i s was l a r g e l y confined to E n g l i s h d i p l o m a t i c l e t t e r s 
w r i t t e n from t i e l a t t e r p a r t o f E l i z a b e t h ' s r e i g n onwards.In 1 58? Pope 
Gregory X I I I o r f med t h a t OcLober $th should be the l ^ t h , and t h a t o f 
end o f century y e a r s only the f o u r t h should be a l e a p y e a r . T h i s was 
done m I t a l y , Spain and P o r t u g a l . France made the adjustment on 10th 
20th December 1582, and the Spanish Netherlands TVnmark and Norway on 
15/?5"th December 1S82. Pruss-?., German Roman C a t h o l i c s t a t e s , Holland, 
and F l a n d e r s , together w i t h some Swins cantons followed m J a n u a r y 1583. 
and s i m i l a r adjustments were made m Poland 1586& Hungary,15879but the 
18th century a l t e r a t i o n s r e q u i r e d the adjustment to be 11 days. The 
German P r o t e s t a n t s t a t e r , Netherland P r o t e s t a n t s t a t e s and p a r t o f Denma 
a d j u s t e d i n 1700, Great B r i t a i n and Her Dominions m 1 7 5 ? . A l l d i d i t I n 
s l i g h t l y d i f f e r e n t ways, but by then an adjustment of 11 days was needed 
Great B r i t a i n d i d i t by r e c k o n i n g September 3 as the 14th, w h i l e Sweeden 
did i t by o m i t t i n g the 11 ds>;-3 between 1700 and 1740. Japan was 
r e q u i r e d to a d j u s t to i t w i t h e f f e c t from 1 s t January, 187.-5. 

I n China u n t i l 1911 d a t i n g was based on a Lunar c a l e n d a r as i s 
s t i l l izsed i n a r e a s t h a t had come under t h i s c u l t u r a l i n f l u e n c e , e.g 
Pfong Kong, Singapore, M a l a y s i a and o t h e r p a r t s o f South E a s t A s i a . FromV>5 
Japan had used a s i m i l a r system , r e f e r e n c e b e i n g defined w i t h i n eras,' 
the changeovers now corresponding to a c c e s i o n s o f Emperors,but t . i t i r 
a c t u a l names are not n e c e s s a r i l y used.Ti^e Muslim Calendar d a t e s from 
J u l y 16th 622-A.D»» a n d was used m the Arab world and I n d i a . I n d i a has 
a l s o used a system of s i x e r a s , but s i n c e 22 March 1957 they have run 
w i t h o f f i c i a l concurrence a l o n g s i d e the "Gregorian one t h a t had l o n g 
been used by Euroneans t i e r . 1 . 

The t e r m s ' o l d s t y l e ' a i d 'new 'otyle' have t h e r e f o r e been d e l i b e r a t e l y 
avoided as i t would not be c l e a r to which system they a p p l i e d . Herein 
SUCH r e f e r e n c e has always been made by the C h r i s t i a n Calendar, and not b 
the I b e r i a n v a r i a n t o f i t which by comparison w i t h i t b egins on I s t 
January j 8 3. C. but had been dropped m iiunst p ^ r t a by 1420.A.D. . 
Where co n f u s i o n might a r i s e over the period 1dt January to 2.,th March, 
a l l y e a r s are begun as fiom 1st January , not 25th March. Where ths're 
a r i s e s p e c i a l p o i n t s footnotes a r e added t ^ has been done i n r e s p e c t 
o f some correspondence now i n the I n d i a O f f i c e L i b r a r y . 

L a r t l y on q u e s t i o n o f time i t should be noted t h a t s a i l o r s n o r n a l l y 
used the normal nay } midnight t o midnight, except f o r the formal 
n a v i g a t i o n a l record m a l o g t o o k , where the day ran from midfl«v to 
rrurriay ? c determined by s o l a r o b s e r v a t i o n from the time s u i t a b l e 
i n s t r u m e n t s were u^ed ^n c o n j u n c t i o n w i t h a w r i t t e n record.The rtoyal 
Navy d i d not stop t i n s o r a c t i c e u n t i l October 1805, but i t p e r s i s t e d 
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e l a e w h e r e . l t i s thus n e c e s s a r y to know t h a t a r e c o r d of the c o u r s e s 
taken d u r i n g a watoh was kept on a t r a v e r s e board l i k r the one shown 
i n F i g 66, where one peg wets put i n t o an a p p r o p r i a t e h o l e r e p r e s e n t i n g 
the compass course taken d u r i n g the p r e v i o u s h a l f nour.(Other notes 
might be kept on S l a t e s ) . These were then w r i t t e n up as thp " v e n t s of da 
running 12 nours I T advance o f the l a n d l u b b e r s ' d a y , E a r l y P a c i f i c j r o s s i n 
p u z z l e d contemroneo fror* Europe , but they did n o t i c e th« dayloss/gctin 
e f f e c t , nov formal] y defined by r e f e r e n c e to the I n t e r n a t i o n a l D a t e l i n e . 

A s i a n languages h-nve been approached without the author knowing 
any, and t h e r e f o r e a t r a n s l a t o r ' s phonetic e q u i v a l e n t h u s e d , but an 
e f f o r t , with tlie a d v i c e of e x p e r t s , has been made to reduce a 
m u l t i p l i c i t y o f p r a c t i c e s to a standard s e t f o r Chinese,(Wade G i l e s 
r a t h e r than v a r i a n t s l i k e Needham's ) ,Japanese v A r r t , I n d i a n , P e r s i a n 
rttb*-1- '".'PI languages. 

Abbreviation^ hen'e been used and are l i s t e d s e p a r a t e l y . Long 
t i t l e s w i l l be found m tne B i b l i o g r a p h y and i n the footnotes_o_n _ 
f i r s t use", thoiogh some of the very (longest w i l l o n l y be found i n the 

B i b l i o g r a p h y . I n footnotes a f t e r f i r s t mention a telescoped form i n o f t e i 
ur.ed • hert the t i t l e i s l o n g and f r e q u e n t l y used. The telescoped form i s 
always d i s t i n c t i v e and f o l l o w s popular p r a c t i c e e.g. PurchasyHis Pi1grime 
o r f o r a modern work E.G.K.Taylor,Haven F i n d i n g A r t . 

http://elaewhere.lt
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INTRODUCTION 

"Thus s h o u l d man a t once l o s e h a l f hxs 
i n h e r x t e n c e i f the A r t o f N a v i g a t i o n d i d 
n o t e n a b l e him to manage t h i s untamed b e a s t 
/th.e sea/, and w i t h the b r i d l e o f the wind, 
and s a d d l e o f h i s s h i p p i n g , to make him 
s e r v i c e a b l e . Now f o r the s e r v i c e s of the s e a 
t h e y a r e i n n u m e r a b l e . I t i s our g r e a t P u r 
v e y o r o f the w o r l d ' s commodities ... /and7 
t h e s e a y i e l d s A c t i o n to the bodae, M e d i t a t i o i 
to the Mmd, the World t o the World by the 
A r t of A r t s , N a v i g a t i o n . " ^ 

So wrote E n g l a n d ' s S t u a r t p r o p a g a n d i s t o f m a r i t i m e 

e x p a n s i o n , Samuel P u r c h a s . H i s s t a t e m e n t , made 

a f t e r e x t e n s i v e s t u d y o f m a r i t i m e a f f a i r s , shows 

t h a t he a p p r e c i a t e d the i n t e r n a t i o n a l s i g n i f i c a n c e 

o f the a r t o f n a v i g a t i o n w h i c h had d e v e l o p e d i n 

s u c h a way a s to t r a n s f o r m n o t o n l y the t e c h n o l o g y 

o f n a v i g a t i o n , b u t the c o n t a c t s , t r a d e s and i n t e l 

l e c t u a l o u t l o o k s o f w e s t e r n Europe and the A s i a n 

l i t t o r a l . T h i n k i n g o f n a v i g a t i o n a s a t e c h n i c a l 

o p e r a t i o n , the need f o r w h i c h goes u n q u e s t i o n e d by 

t o d a y ' s t r a v e l l e r s , we a r e a p t to o v e r l o o k i t s 

s i g n i f i c a n c e to the men o f the f i f t e e n t h , s i x t e e n t h 

and s e v e n t e e n t h c e n t u r i e s . They saw a r a p i d advance 

m the a r t and s k i l l of the n a v i g a t o r , and i n the s c i -

Samuel P u r c h a s , H i s P i l g r i m e s . London 1 6 2 5 . Book 1, 
s e c t i o n 6, p . 1 7 . The work's f u l l t i t l e i s 
H a k l u y t u s Posthumus or P u r c h a s H i s P i l g r i m e s , 

c o n t a v n i n g a H i s t o r y of the World o r s e a v o y a g e s 
and l a n d t r a v e l l s . by E n g l i s h m e n and o t h e r s . 
W herein God's Wonders and Nature and P r o v i d e n c e , 
The A c t e s , A r t e s , V a r i e t i e s , and V a n i t i e s of Men, 
w i t h a w o r l d o f the w o r l d s R a r i t i e s , and by a 
w o r l d of E y e w i t n e s s A u t h o r s r e l a t e d to the World. 
Some l e f t w r i t t e n by Mr.Hakluyt a t h i s d e a t h , More 
s i n c e added, H i s a l s o p e r u s e d and p e r f e c t e d . A l l 
examined, a b b r e v i a t e d . I l l u s t r a t e d w i t h N otes, 
E n l a r g e d w i t h d i s c o u r s e s , Adorned w i t h Notes, and 
E x p r e s s e d m Mapps. I n fower p a r t s . E a c h c o n t a i n i n g 
f i v e Books, by Samuel P u r c h a s B.D." I m p r i n t e d a t -

London by Henry F e t h e r s t o n e a t the s i g n o f the 
Rose m P a u l s C h u r c h y a r d 1 6 2 5 . 

A 



ence o f the d e s i g n and m a n u f a c t u r e o f hxs i n s t r u m e n t , 

and m the measurements t a k e n t h e r e w i t h , and 

r e c o r d e d s y s t e m a t i c a l l y on h i s c h a r t s and m h i s l o g 

and j o u r n a l s . Y e t , f i r s t to the I b e r i a n s , and by 

the m i d - s i x t e e n t h c e n t u r y to the people o f N o r t h 

w e s t e r n Europe, n a v i g a t i o n was a s new a t e c h n o l o g y 

a s n u c l e a r power i s today, g i v i n g r i s e to somewhat 

s i m i l a r p o l i t i c a l and c o m m e r c i a l c o n c e r n s o v e r 

s e c u r i t y and the i n t e r n a t i o n a l i n t e r c h a n g e o f know

led g e - c o n c e r n s w h i c h c o u l d change a p o s s e s s o r ' s 

economic p r o s p e c t s w i t h o u t r e g a r d to the p o s s e s s i o n 

o f i n d i g e n o u s n a t u r a l r e s o u r c e s . A f u r t h e r r e s p e c t 

i n w h i c h we must a d j u s t our modem a t t i t u d e s towards 

the use o f the term ' n a v i g a t i o n ' i s a f u n c t i o n of the 
2 

m o b i l i t y o f our p r e s e n t day s o c i e t y . Whereas today 

the n eed f o r n a v i g a t i o n on a l o n g s e a b o r n e o r 

a i r b o r n e j o u r n e y has become i m p l i c i t , and i s assumed 

f o r l o n g - d i s t a n c e l a n d t r a v e l , s i x t e e n t h c e n t u r y 

men would have u n d e r s t o o d the word a s meaning o n l y 

the a r t o f c o n d u c t i n g a s h i p s a f e l y a c r o s s the s e a 
The d e f i n i t i o n of n a v i g a t i o n g i v e n by the S p a n i a r d 

M a r t i n C o r t e s , who wrote a t C a d i z i n t h e e a r l y 
1 5 ^ 0 s , p e r h a p s the most i n f l u e n t i a l of a l l s i x t e e n t h 
c e n t u r y n a v i g a t i o n a l manuals, Breve Compendio d e l 
A r t e de Navegar p u b l i s h e d a t S e v i l l e i n 1551 r e a d s 
a s f o l l o w s m Eden's t r a n s l a t i o n o f 1561 ( P a r t I I I , 
C h a p t e r I I , f o l . l v i ) ; 

M I say t h a t n a v i g a t i o n o r s a y l i n g i s none 
o t h e r t h i n g t h a n to j o u r n e y or v i a g e by 
w a t e r from one p l a c e to a n o t h e r " . 

The A r t e of N a v i g a t i o n c o n t e v n y n g a compendious 
d e s c r i p t i o n o f the S p h e r e f w i t h the making o f 
c e r t e n i n s t r u m e n t s and r u l e s f o r N a v i g a t i o n s % and 
e x e m p l i f i e d by manye D e m o n s t r a t i o n s . W r i t t e n i n 
Spanyshe tongue by M a r t i n G a r t h s And d i r e c t e d to 
phe Emperor C h a r l e s the f y f t e . T r a n s l a t e ? ~ o u V of 
Spanyshe i n t o E n g l y s h e by R i c h a r d Eden 1561 . 
Colophon " I m p r i n t e d a t London m Powles c h u r c h y a r d 
by R i c h a r d Jugge, P r i n t e r to the Quenes M a j e s t i e " . 
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by the s h o r t e s t (and t h e r e f o r e cheapest) convenient 

route between two a c c u r a t e l y d e f i n a b l e p a r t s of the 

world. John Dee i n 1 5 7 0 wrote the b e s t s i x t e e n t h 

century d e f i n i t i o n of n a v i g a t i o n which reads as 

f o l l o w s : 

"The Arte of Navigation, demonstrateth 
how, by the s h o r t e s t good way, by the 
a p t e s t D i r e c t i o n , and i n the s h o r t e s t 
time, a s u f f i c i e n t Ship, betwene any two 
p l a c e s , (in_passage Navigable , ) assigne_d; 
may be conducted? and i n a l l stormes and 
n a t u r a l l disturbances chauncyng, how, to 
use the best p o s s i b l e means whereby to„ 
recover the p l a c e f i r s t a ssigned ... n 

However, what Purchas was enthusing over, and 

what made the r e a l d i f f e r e n c e to f i f t e e n t h and 

s i x t e e n t h century European a t t i t u d e s towards the 

sea, was the development of the techniques and 

instruments of c e l e s t i a l n a v i g a t i o n . These were 

e x a c t l y what Dee continued h i s d e f i n i t i o n to d i s c u s s . 

The e v o l u t i o n of t h i s n a v i g a t i o n a l technology i s 

d i s c u s s e d i n the e a r l y chapters of t h i s t h e s i s , so 

i t w i l l s u f f i c e to say here that the s c i e n t i f i c 

r e v o l u t i o n which took place i n f i f t e e n t h century 

Portugal l e d to a s e r i e s of t e c h n i c a l improvements 

H. B i l l m g s l e y , 
-The Elements of Geometrie of the most a n c i e n t 

Philosopher E u c l i d e of Megan. F a i t h f u l l y (now f i r s t 
t r a n s l a t e d i n t o E n g l i s h e toung by H . B i l l i n g s l e y , 
C i t i z e n of London. Whereunto are annexed c e r t a i h e 
S c h o l i e s , Annotations and I n v e n t i o n s , of the b e s t 
mathematicians, both of time past, and i n our age. 
With a v e r y f r u i t f u l l Praeface by M.I.Dee, s p e c i f y 
i n g the c h i e f Mathematical! s c i e n c e s , what they a r e 
a n d w h a r e i m t n commodius, where a l s o are d i s c l o s e d 
c e r t a i n e new S e c r e t s Mathematical! and Mechanical!, 
u n t i l these our d a i e s , g r e a t l y missed . imprinted" 
at London by John Daye. 1 5 7 0 . Prefaces S e c t i o n on 
the A r t e of Navigation. 

A 



i n s h i p s and how to s a i l them. P o r t u g u e s e n a u t i c a l 

s c i e n c e was the most advanced m f i f t e e n t h century-

Europe b e c a u s e the P o r t u g u e s e were aware of what was 

b e i n g done e l s e w h e r e m Europe, and w i l l i n g to 

i n v i t e f o r e i g n s p e c i a l i s t s to come to fc -vtWal ^»<wlper^up«t«. 

Ln areseAcK into n a v i g a t i o n uruated by Henry the 
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N a v i g a t o r . There the t a l e n t s g a t h e r e d by Henry 
the N a v i g a t o r s e t about the c o n s i d e r a b l e i n t e l l e c t u a l 

c h a l l e n g e of s i m p l i f y i n g the t e c h n i q u e s and i n s t r u 

ments o f the m e d i e v a l a s t r o n o m e r f o r marine u s e , and 

A v a s t b i b l i o g r a p h y of u s e f u l works on improvements 
to the s h i p c o u l d be c o m p i l e d . F o r a p r e l i m i n a r y -
guide t h o s e i n t e r e s t e d a r e r e f e r r e d to B j o r n 
L a n d s t r o m , The S h i p , A l l e n and Unwm, I 9 6 I . T h i s 
t h e s i s w i l l n o t d i r e c t i t s e l f t o a d e t a i l e d d i s c u s 
s i o n o f improvements i n the r i g , h u l l and h a n d l i n g 
q u a l i t i e s o f s h i p s o f the p e r i o d , e x c e p t i n p a s s i n g . 
Amongst the b e s t p r i m a r y s o u r c e s o f i n f o r m a t i o n a r e 
s h i p p i c t u r e s n o t c i t e d by L a n d s t r o m such a s : 
a . B i c c i D i L o r e n z o (1373-1452) " S t . N i c h o l a s Rebuking 
the Tempest", Ashmolean Museum. 
b. Anonymous, "On a M.S. C o l l e c t i o n o f the O r d i n 
ance of C h i v a l r y of the f i f t e e n t h c e n t u r y b e l o n g i n g 
to L o r d H a s t i n g s " . 
c. P r i n t o f the I t a l i a n s h i p o f 1470-75 a c q u i r e d by 
the N a t i o n a l M aritime Museum i n 1975. 
d. C o m r e c o v e r e d from e x c a v a t i o n o f the P a l a c e of 
P l a c e n t i a , G r e e n w i c h 1 971• 
e. R e l i q u a r y of S t . U r s u l a , c i r c a 1489, p a n e l s by 
Hans Memlmc. Mus'ee d'Hospee, B r u g e s . 
f . M u r a l s m p a r i s h c h u r c h e s a t S n a r g a t e , Kent, and 
S h o r e w e l l , I s l e of Wight. 
g. I l l u s t r a t i o n s from R e i s e m s H e i l i g e l a n d / 
E.Reuwich, Mainz, 1486, where t h e r e a r e some f i n e 
i l l u s t r a t i o n s of l a r g e s h i p s i n h a r b o u r s by the 
p r i n t e r B e r n h a r d von Bre y d e n b a c h . 

A r t i c l e by Joaquim Bensaude f o r "Commissao 
E x e c u t i v a d a s Commerajoes do q u i n t o c e n t e n a r i o da 
Morte do I n f a n t e D. H e n r i q u e " m wDom Henrique the 
N a v i g a t o r " . A r r a n g e d by F r e d r i c o M a r j a y . L i s b o n 
1960. 
C o s t a B r o c h a d o ^ L a D e c o u v e r t e de l ' A t l a n t i q u e i n 

" H e n r i L e N a v i g a t e u r . Commissao E x e c u t i v a das 
Commeracoes do q u i n t o c e n t e r i a r i o do morte D.Henrique" 
Coimbra I96O. 
See c h a p t e r I I o f t h i s t h e s i s "The o r i g i n o f 

P o r t u g u e s e n a v i g a t i o n a l s e r v i c e s 1317-1520. 
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g a t h e r i n g and i n t e r p r e t i n g i n f o r m a t i o n about the 

A t l a n t i c Ocean and the A f r i c a n c o a s t . However, the 

a c h i e v e m e n t s of P r i n c e Henry's c a p t a i n s were not 

s i m p l y the r e s u l t s o f d e t e r m i n e d and courageous 

a d v e n t u r e r s s e t t i n g out w i t h b e t t e r than a v e r a g e 

competence i n the t r a d i t i o n a l s k i l l s o f E u r o p e a n 

p i l o t a g e , and some e x p e r i m e n t a l c e l e s t i a l i n s t r u 

ments.^ T h e r e was the p e r s o n a l w e a l t h o f P r i n c e 

Henry, the r e s o u r c e s o f t h e O r d e r o f C h r i s t and 

Henry's f o r c e f u l p e r s o n a l d i r e c t i o n o f the r e s e a r c h 

e f f o r t . T h e r e were a l s o the s c h o l a r l y i n t e r e s t s and 

l i b r a r y o f h i s b r o t h e r P r i n c e Pedro g a t h e r e d d u r i n g 

h i s t o u r o f Europe between 1425 and 1428. Pedro's 

The b e s t d e s c r i p t i o n o f the s k i l l s of " p i l o t a g e " 
i s to be found i n M i c h i e l G o i g n e t m I n s t r u c t i o n 
n o u v e l l e des p o m c t s p l u s e x c e l l e n t s e t n e c e s s a i r e s 
t o u c h a n t l ' a r t de n a v i g e u r . Contenant p l u s i e u r s 
r e i g l e s ^ p r a t i q u e s , e n s i e g n e m e n t s ,et m s t r u m e n s t r e s -
i d o n e s a t o u s P i l o t e s , m a i s t r e s de n a u i r e , e t a u t r e s 
q u i l o u r n e l l e m e n t h a u t e n t l a mer. Ensemble, un moyen 
f a c i l , c e r t a i n e t r e s s e u r pour n a v i g u e r E s t e t Q u est, 
i e q u e l i n s q u e s a p r e s e n t a est£ i n c o g n u a tous 
p i l o t e s . Nouvellement p r a c t i q u e se compose" en l a r g u e 
T h i o i s e p a r M i c h i e l C o i g n e t , n a t i f d 'Anvers, D e p u i s 
r e u e u e t augmentT p a r l e mesme Au t h e u r , en d i v e r s 
e n d r o i c t s . A, A n v e r s , c h e z Henry H e n d n x a 
l ' e n s e i g n e de l a f l e u r de l i s . Avec P r i v i l e g e R o y a l 
1581 . 
A t r a n s l a t i o n of C o i g n e t 8 s words on p i l o t a g e r e a d s 

thus s 
. . <, "the whole s c i e n c e of t h i s form of n a v i g a t i o n -
p i l o t a g e - c o n s i s t s of n o t h i n g more t h a n knowing 
p e r f e c t l y by s i g h t a l l the c a p e s , p o r t s and r i v e r s 
met w i t h , how th e y r i s e up, and how t h e y appear from 
the s e a , and what d i s t a n c e i s between them, and what 
c o u r s e o r b e a r i n g t h e y have from one a n o t h e r , a l s o 
m what rhumb ^bearingJ7 o f the moon h i g h o r low t i d e 
o c c u r s , and the ebb and f l o w of the w a t e r s , and i n 
knowing the depths and n a t u r e o f the bottom. T h e s e 
a r e a l l t h i n g s w h i c h a r e t a u g h t by e x p e r i e n c e and 
the i n s t r u c t i o n of o l d and w e l l - t r i e d p i l o t s " . 
See D.W.Waters, A r t o f N a v i g a t i o n , p.4. 
See a l s o H.M.Hignett, An O u t l i n e H i s t o r y o f Marine 
P i l o t a g e i n B r i t a i n . J . I . N . V o l . 3 1 No.3 September 
1978, pp.453-464. 



j o u r n e y s t o Hungary were i m p o r t a n t f o r t h e r e he 

l e a r n t o f the T a r t a r s and the I n d i a n s , w h i l s t i n 

V e n i c e he l e a r n t o f o t h e r p a r t s o f A s i a and a c q u i r e d 

a m a n u s c r i p t o f Marco P o l o ' s t r a v e l s w h i c h t o l d o f 

the e n t r e p o t s o f the E a s t I n d i e s and C h i n a , and of 

P o l o ' s e x p e r i e n c e s d u r i n g h i s r e t u r n voyage through 

the I n d i a n Ocean. A l l s u c h i n f o r m a t i o n was sought 

by the P o r t u g u e s e C o u r t and their arcien^f-s i n _ a 

c o n s c i o u s a t t e m p t to e v a l u a t e i n f o r m a t i o n of p o s s i b l e 
7 

n a v i g a t i o n a l i m p o r t a n c e . 

I n t h e i r k e e n n e s s to c a s t t h e i r n e t s a s wide a s 

p o s s i b l e to g a t h e r s u c h i n f o r m a t i o n , the P o r t u g u e s e 

were to be found s e e k i n g i n f o r m a t i o n from many 

Eur o p e a n s o u r c e s even i n the f i f t e e n t h c e n t u r y . F o r 

example P o r t u g a l * s r e p r e s e n t a t i v e s to the e c c l e s i a s 

t i c a l C o u n c i l o f F e r r a r a - F l o r e n c e (1438-1441) were 

to be found c l o s e l y q u e s t i o n i n g N i c o l o de C o n t i , a 

V e n e t i a n who had r e t u r n e d to h i s n a t i v e I t a l y a f t e r 

s p e n d i n g 25 y e a r s i n I n d i a and S o u th E a s t A s i a , and 

was i n F l o r e n c e to s e e k P a p a l a b s o l u t i o n f o r a b j u r i n g 

and f o l l o w i n g Muslim customs to e n s u r e the s a f e t y o f 
h i s f a m i l y . Much o f C o n t i ' s i n f o r m a t i o n was c l o s e l y 
7 " ' 
Milch of the documentary e v i d e n c e f o r t h i s p e r i o d 

of P o r t u g a l ' s n a u t i c a l h i s t o r y i s now e a s i l y a v a i l 
a b l e m the f o u r t e e n volumes of Monumenta H e n r i c i n a 
Coimbra I 9 6 O . Commissao E x e c u t i v a d a s Commeraccfes 
do q u m t o C e n t e n a r i o do I n f a n t e D.Henrique. Commen
t a r i e s by Manuel L o p e s de A l m e i d a , I d a l m o F e r r e i r a de 
C o s t a Brochado and A n t o n i o Joaquim D i a s D i n i s O.F.M. 
A l s o see D.F.Lach, A s i a m the Making of E u r o p e . V o l . 
1 , The C e n t u r y o f D i s c o v e r y , Book One. U n i v e r s i t y o f 
C h i c a g o P r e s s . 1965, p. 5 2 . C . E . N o w e l l . P r i n c e Henry 
the N a v i g a t o r and b r o t h e r Dom Pedro, H i s p a n i c -
A m e r i c a n R e v i e w / X X V I I I 1948, pp. 6 2 - 6 7 . 
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examined by Pope Eugene I V 8 s s e c r e t a r y , Poggio 

B r a c c o l m i , and t e s t e d a g a i n s t the w r i t i n g s of 
g 

Marco Polo and Hayton. I t s t o o d t h a t t e s t , f o r 

much of i t was i n d e e d a c c u r a t e , and so C o n t i 1 s 

i n f o r m a t i o n would e x e r t marked i n f l u e n c e on the 

work of P r a Mauro and T o s c a n e l l i i n the mid-

f i f t e e n t h c e n t u r y . 

Such i n f o r m a t i o n a s was c o n t a i n e d i n the 

a c c o u n t s of Marco P o l o and N i c o l o d e C o n t i was t h e 
- s t o c k o f - m o s t f i f t e e n t h c e n t u r y i n t e r c h a n g e s o f 

i n f o r m a t i o n of p o t e n t i a l s i g n i f i c a n c e to n a v i g a t o r s . 

We know how e x t e n s i v e s u c h i n t e r c h a n g e s might have 

been b e c a u s e , f o r works such a s P o g g i o ' s H i s t o r i a 

de v a r i e t a e f o r t u n a e , we know the numbers of 

m a n u s c r i p t c o p i e s and l a t e r of p r i n t e d c o p i e s , 

a v a i l a b l e to a E u r o p e a n market. 

A c o n s i d e r a b l e debate h a s r a g e d amongst h i s 

t o r i a n s a s to t h e e x t e n t of the i n t e r c h a n g e of 

t h i s k i n d of i n f o r m a t i o n between the P o r t u g u e s e 
9 

and the V e n e t i a n s i n the mid f i f t e e n t h c e n t u r y , 
g 
Poggio wrote o f C o n t i " H i s a c c o u n t s bore a l l the 

a p pearance o f b e i n g t r u e , and n o t f a b r i c a t i o n s . 
He went f a r t h e r t h a n any f o r m e r t r a v e l l e r had 
p e n e t r a t e d , so f a r a s our r e c o r d s i n f o r m u s " . 
See D.Lach. o p . c i t . p p . 6 0 - 6 l . H i s t o r i a de v a r i e t a e 
f o r t u n a e s t i l l s u r v i v e i n t h e i r o r i g i n a l manu-
s c r i p t ~ f o r m , the o l d e s t d a t i n g from 1448. The f i r s t 
p r i n t e d v e r s i o n s were p r e p a r e d m Cremona i n 1492, 
w h i l e i n 1502 h i s I n d i a R e c o g n i t a was a l s o pub
l i s h e d m Cremona. L a t e r a P o r t u g u e s e and t h r e e 
S p a n i s h e d i t i o n s a p p e a r e d , and were c r i t i c i s e d by 
many i n c l u d i n g Ramusio f o r h i s famous V i a g g i . 
^ F o l l o w i n g the f a l l o f C o n s t a n t i n o p l e m 1453, the 
V e n e t i a n s s e n t s e v e r a l ambassadors to P e r s i a a s 
w e l l a s m e r c h a n t s , and o b t a i n e d i n f o r m a t i o n about 
A s i a n t r a d e s , e s p e c i a l l y C a l i c u t ' s b e f o r e 1480. F o r 
a b i b l i o g r a p h y o f f o r e i g n c o m m e r c i a l i n v o l v e m e n t 
i n P o r t u g u e s e e x p l o r a t i o n i n t h e f i f t e e n t h c e n t u r y 
see D.Lach, A s i a i n the Making o f E u r o p e , V o l . 1 , 
p a r t 1, p.53, f o o t n o t e 9. A r e v i e w o f the s e c r e c y 
c o n t r o v e r s y i s i n c l u d e d w i t h i n t h i s t h e s i s i n 
C h a p t e r One, F u r t h e r coimnent on the r o l e o f 
I t a l i a n s may be found i n C h a r l e s McKew P a r r , 
So Noble a C a p t a i n . The L i f e o f F e r d i n a n d M a g e l l a n , 
London, R o b e r t H a l e , 1 9 5 5 , p p . 3 9 - 5 1 . 
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However, i t must be acknowledged t h i s d e b a t e h a s 

n o t been a s x n t e n s e a s the c o n t r o v e r s y o v e r whethe] 

o r not P o r t u g a l was o p e r a t i n g a s e c r e c y p o l i c y 

o v e r h e r A t l a n t i c d i s c o v e r i e s i n t h e f i f t e e n t h 

c e n t u r y . The e a r l y c h a p t e r s o f t h i s t h e s i s w i l l 

d e a l w i t h s u c h c o n t r o v e r s i e s p a r t i c u l a r l y a s t h e y 

a f f e c t s i x t e e n t h and s e v e n t e e n t h c e n t u r y m a r i t i m e 

powers of Euro p e . 

When the P o r t u g u e s e a u t h o r i t i e s f i n a l l y 

a pproved the p r i n t i n g o f Marco P o l o and C o n t i * s 

b o o k s , t h e i r n a v i g a t i o n a l c o n t e n t s , a s opposed to 

t h e i r c o m m e r c i a l c o n t e n t s , had been p r o v e d of 

l i t t l e v a l u e o r even m i s l e a d i n g . As we s h a l l s e e , 

C o n t i was wrong about the compass n o t b e i n g u s e d 

by contemporary A r a b n a v i g a t o r s . However, Marco 

P o l o ' s comments on C h i n e s e s t e l l a r o b s e r v a t i o n s 

n e a r t h e E q u a t o r , and C o n t i 1 s remarks on those 

Arab c e l e s t i a l o b s e r v a t i o n s made i n the S o u t h e r n 

Hemisphere had s e t the men of S a g r e s ( f i f t y y e a r s 

b e f o r e t h o s e P o r t u g u e s e p r i n t e d c o p i e s a p p e a r e d ) 

on the r i g h t l i n e s to s o l v e the problem of how 

to f i x l a t i t u d e s by s t e l l a r o b s e r v a t i o n n e a r , o r 

s o u t h of the E q u a t o r . T h i s was v i t a l to n a v i g a 

t i o n beyond the N o r t h A t l a n t i c . 

Thus we s e e how E u r o p e a n s t r u l y i n t e r e s t e d i n 

an o c e a n i c r o u t e to A s i a k e e n l y sought i n f o r m a t i o n 

about the A s i a n c o n t i n e n t and i t s s u r r o u n d i n g 

w a t e r s . F i r s t hand a c c o u n t s o f A s i a were so v e r y 

s i g n i f i c a n t to f i f t e e n t h c e n t u r y Europe b e c a u s e 

knowledge of the t r u e p o s i t i o n and s i z e o f A s i a , 



l e t a l o n e o f t he E a s t I n d i e s and J a p a n , was n o t 

to be v e r i f i e d by E u r o p e a n s a i l o r s u n t i l a f t e r 

1 5 0 0 , and was to be k e p t w i t h i n v e r y r e s t r i c t e d 

c i r c l e s u n t i l about 1 5 5 0 . The g e o g r a p h i c a l c o n 

c e p t i o n s o f the w o r l d h e l d by f i f t e e n t h and eve n 

s i x t e e n t h c e n t u r y E u r o p e a n s , were, i f e v i d e n t a t 

a l l , o f t e n r o o t e d i n the l i m i t e d background l i t 

e r a t u r e o f the B i b l e , c l a s s i c a l a u t h o r s and medi

e v a l t r a d i t i o n s , d e s p i t e the o c e a n i c e x p l o r a t i o n s 

of P o r t u g u e s e and S p a n i s h o r F r e n c h and E n g l i s h 

seamen. N e v e r t h e l e s s amongst an i n c r e a s i n g l y 

l a r g e c i r c l e o f Eu r o p e a n s t r u l y i n t e r e s t e d i n 

m a t t e r s o f o c e a n i c n a v i g a t i o n , i t was r e a l i s e d 

t h a t o u t s i d e t h e s m a l l g e o g r a p h i c a l a r e a known 

t o the c l a s s i c a l w o r l d s o f a n c i e n t G r e e c e and 

Rome, o t h e r c i v i l i s a t i o n s e x i s t e d o f f e r i n g a l l u r 

i n g p r o s p e c t s to t h o s e E u ropean t r a d e r s who c o u l d 

g e t a s h i p s a f e l y t h e r e and b a c k . 

T h i s b r i n g s u s to the c r u c i a l q u e s t i o n a s t o 

how the s i x t e e n t h and s e v e n t e e n t h c e n t u r y E u r o p 

eans came to be i n a p o s i t i o n to e v a l u a t e i n f o r 

m a t i o n o f p o t e n t i a l i m p o r t a n c e to t h o s e who wanted 

to s a i l s a f e l y a c r o s s the w o r l d ' s o c e a n s t o new 

m a r k e t s . T h i s problem was f u r t h e r compounded b y 

d i f f i c u l t i e s i n i n t e r p r e t i n g A s i a n s o u r c e s of 

i n f o r m a t i o n , b ut n o n e t h e l e s s was to be v e r y 

e f f e c t i v e l y s o l v e d . F i f t e e n t h c e n t u r y Europe d i d 

no t have a r i g o r o u s a p p r o a c h to e s t a b l i s h i n g the 

v e r a c i t y o f documents, o r so s o p h i s t i c a t e d a 

t h e o r y of h i s t o r y a s the A r a b s had a v a i l a b l e a f t e r 



1 0 . 

I b n K h a l d u n had f i n i s h e d h i s Muquaddimah 

( i n t r o d u c t i o n ) to h i s K i t a b a l - J b a r ( H i s t o r y of 
1 0 

the World) i n 1 3 7 7 - I f s u ch n a v i g a t i o n a l 

t r e a t i s e s a s I b n M a j i d c o m p i l e d m the l a t e f i f 

t e e n t h c e n t u r y a r e compared w i t h E u r o p e a n t r e a t 

i s e s of s i m i l a r d a t e , i t i s r e a d i l y s e e n t h a t the 

E u r o p e a n s c o u l d n o t match I b n M a j i d * s command and 

c r i t i c a l a p p r e c i a t i o n o f n a v i g a t i o n a l w r i t e r s o f 
1 1 

p r e v i o u s c e n t u r i e s , , As a g a i n s t t h i s i t i s 

i n t e r e s t i n g , but n o t u n e x p e c t e d g i v e n the c l a s s 

i c a l mould o f E u ropean e d u c a t i o n , t h a t l a t e r 

E uropean w r i t e r s on n a v i g a t i o n s u c h a s C o r t e s , 

H a k l u y t and P u r c h a s s h o u l d e x a g g e r a t e a t r a d i t i o n 

of M e d i t e r r a n e a n n a v i g a t i o n i n b i b l i c a l and 

c l a s s i c a l t i m e s to g i v e t h e i r works an i m p r e s s i o n 

o f s c h o l a r s h i p and f a m i l i a r i t y w i t h n a v i g a t i o n a l 

m a t t e r s , and t h e i r s u b j e c t s e e m i n g l y the a u t h o r i t y 

of a g e l o n g i n t e r e s t . As C o r t e s s a i d i n h i s p r e 

f a c e ... "here I do not s a y e t h a t N a v i g a t i o n i s 
1 2 

n o t a t h i n g e of antiquitie"„ 

Amidst m y r i a d s of r e f e r e n c e s i n E u r o 

pean n a v i g a t i o n a l t e x t s to B i b l i c a l v o y a g e s , most 
1 0 — 

See I b n Khaldun. An I n t r o d u c t i o n to H i s t o r y . 
"The Muquaddimah", T r a n s l a t e d from the A r a b i c by 
F r a n z R o s e n t h a l . A b r i d g e d and e d i t e d by N.J.Dawooc 
London, R o u t l e d g e , Kegan P a u l , 1 9 6 ? . 
11 

See C h a p t e r 8 Y The Axab I n t e r c h a n g e , f o o t n o t e s 
4 9 and 5 0 . 
1 2 

M a r t i n C o r t e s , ( R i c h a r d Eden) B r e v e Compendio del 
A r t e de N a v e r a r , 1 5 6 1 e d i t i o n . E p i s t l e D e d i c a t e 
Note a i b o The f i r s t Volume of P u r c h a s H i s P i l -
grimes C o n l a y n m g the Voyages and P e r e g r i n a t i o n s 
made by A n c i e n t K i n g s , P a t r i a r k e s , A p o s t l e s , 
P h i l o s o p h e r s , and o t h e r s , To and Thorow the 
Remoter P a r t s of the Knowne World: E n q u i r i e s a l s o 
o f Languages and R e l i g i o n s " . 
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a r e u s e d to s t r e s s the d a n g e r s of the s e a s u c h 

a s the s t o r y of P a u l ' s s h i p w r e c k a t M a l t a a f t e r 

the m a s t e r and c e n t u r i o n d e c i d e d to i g n o r e P a u l ' s 
1 3 

a d v i c e . However, t h e r e a r e r e f e r e n c e s too to 

c o n s i d e r a b l e n a v i g a t i o n a l competence amongst 
1 4 

p i l o t s a s m the a c c o u n t s o f Solomon and O p h i r . 

O t h e r common r e f e r e n c e s m E u r o p e a n n a v i g a t i o n a l 

works a r e to S t r a b o and H e s i o d , V i r g i l and P l i n y , 

and to e c c l e s i a s t i c a l a u t h o r i t i e s l i k e St„Augus-

t m e o f Hippo and S t . I s i d o r e o f S e v i l l e . Amongst 

t h e s e r e f e r e n c e s no s i x t e e n t h c e n t u r y a u t h o r s 

c o u l d f i n d a n c i e n t r e f e r e n c e to o c e a n i c n a v i 

g a t i o n by the s t a r s , n o r c o u l d they f i n d much to 

g i v e a s a u t h o r i t y f o r the t r a d i t i o n a l cosmology 

s u c h a s was t y p i f i e d by the p o p u l a r work of 

S a c r o b o s c o ( J o h n Holywood) De Sphe r a . S e c o n d l y , 

i t may be n o t e d t h a t the common form o f European 

g e o g r a p h i c a l t h e o r i e s l e d to the p r o d u c t i o n o f 
m e d i e v a l maps a f t e r the s t y l e of the H e r e f o r d 

1 5 

Map. Thes e maps, o f t e n known a s T - 0 maps 

showed J e r u s a l e m a t t h e i r c e n t r e , b u t t h i s i t was 

found c o u l d n o t be r e c o n c i l e d w i t h the i d e a of a 

t o r r i d u n i n h a b i t a b l y h o t e q u a t o r i a l zone, so the 
1 3 A c t s 2 7 v . 2 0 - 2 3 and v . 3 1 - 3 2 . 
F o r the p o p u l a r a n a l o g y of c o n t r o l of a s h i p and 
c o n t r o l o f h o r s e w i t h b r i d l e s e e J ames 3» v . 4 . 
1 4 

I K i n g s 9 , v 2 7 - 2 8 
I I C h r o n i c l e s 8 , v 18 

1 5 
P r e b e n d a r y A.L.Moir The World Map i n H e r e f o r d 

C a t h e d r a l c i r c a 1 3 0 0 and the P i c t u r e s i n the 
Herejford Mappa Mundi by Malcolm L e t t s F.S.A. 
F r i e n d s of H e r e f o r d C a t h e d r a l P u b l i c a t i o n s Com
m i t t e e 1 9 7 7 . 



known w o r l d was i n c r e a s i n g l y shown a s p a r t o f 

the n o r t h e r n h e m i s p h e r e , l e a v i n g v a s t scope f o r 

s p e c u l a t i o n about the l a n d masses o f the s o u t h e r n 

h e m i s p h e r e . Many E u r o p e a n s p r e f e r r e d making no 

a l t e r a t i o n s to t h e i r t r a d i t i o n a l o u t l o o k s , to dls-

c a r d i n g a l l or l a r g e p a r t s of t h o s e t r a d i t i o n a l 

v i e w s , w h i c h , t h e y f e l t were l i k e l y t o be c o r r e c t 

m e r e l y b e c a u s e o f t h e i r l o n g usage^_However s u c h 

d i s c o v e r i e s a s the f a c t t h a t t h e w o r l d * s equa

t o r i a l zones were i n h a b i t e d , l e d the more a c t i v e l y 

i n t e r e s t e d E u r o p e a n s , i n p a r t i c u l a r the Portugues< 

to s e e k a new b a s i s to t h e i r g e o g r a p h i c a l o u t looks 

w h i c h would p e r m i t b e t t e r r e c o r d i n g o f the world's 

l a n d masses, oceans and c l i m a t i c a l f e a t u r e s . 

T h i s i n t e r e s t l e d to what s h o u l d now be 

r e g a r d e d a s c a r t o g r a p h y . The t h e o r e t i c a l b a s i s 

o f t h i s s c i e n c e , w h i c h was to r e c a s t the t r a d i t i 

o n al geography o f M e d i e v a l E u r o p e , was p r o v i d e d 

by the European r e d i s c o v e r y o f P t o l e m y ' s Geo

graphy ( o r a t l e a s t what E u r o p e a n s took to be 

h i s work) More t h a n f o r t y Greek and L a t i n 

m a n u s c r i p t s o f t h i s work a s i t c i r c u l a t e d i n 

f i f t e e n t h c e n t u r y Europe s t i l l s u r v i v e , t e s t i m o n y 

1 6 
See E . G . R . T a y l o r The Haven F i n d i n g A r t - A 

h i s t o r y o f n a v i g a t i o n from Odysseus t o C a p t a i n 
Cook . H o l l i s C a r t e r , London. Augmented e d i t i o n 
o f 1971, p p . 1 5 0 - 1 5 5 . Notes A l l s u b s e q u e n t r e f 
e r e n c e s a r e to t h i s e d i t i o n , n o t the e a r l i e r 
e d i t i o n s of 1956 o r 1958 u n l e s s o t h e r w i s e s t a t e d . 
N . A , E . N o r d e n s k i o l d ' F a c s i m i l e A t l a s t o the E a r l y 
H i s t p r y _of C a r t o g r a p h y . T r a n s l a t e d from the S w e d i s h 
o r i g i , n a l _ by J<xhan_ Ado I f . . E k e l p f . .and C l ement s_R „ 
Markham'. Stockholm 1889. R e p r i n t e d K r a u s , R e p r i n t 
Corp. New York I 9 6 I , pp.64-74. 
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to the demand o f i n t e r e s t e d E u r o p e a n s f o r a c c e s s 

to i t s t e x t e x p l a i n i n g how to c o n s t r u c t a network 

of l i n e s o f l a t i t u d e and l o n g i t u d e f o r a map b a s e d 

on a c o n i c a l p r o j e c t i o n . The m a t h e m a t i c a l b a s i s 

o f the work was t h a t a degree o f the a r c of the 

prime m e r i d i a n and of the e q u a t o r was supposed t o 

measure 5 0 0 s t a d i a . The b u l k o f t h i s t e x t was, 

however, t a k e n up w i t h a l i s t i n g o f 8 , 0 0 0 p l a c e s 

i n the known w o r l d . Ptolemy was a l r e a d y known 

and r e s p e c t e d amongst E u r o p e a n s c h o l a r s a s an 

astr o n o m e r who had worked m A l e x a n d r i a between 

9 0 and 168 AD, and a s the a u t h o r o f the 

Sunn's tuGwkQlrJ;»* a v a i l a b l e i n a L a t i n t r a n s 

l a t i o n t h a n k s to A r a b i c s c h o l a r s o f H-KL Al**i%&st. 

Modern s c h o l a r s have s u g g e s t e d t h a t the 

f i f t e e n t h c e n t u r y L a t i n m a n u s c r i p t s of the 

"Geography" v e r y l a r g e l y c o m p r i s e works by tentti 

and e l e v e n t h c e n t u r y B y z a n t i n e s . Only 2 0 0 y e a r s 

b e f o r e t h e f i r s t t e x t of the Geography was t r a n s -
1 7 

l a t e d i n t o L a t i n , a l l e g e d l y m 1 4 0 9 , ' Arab and 
B y z a n t i n e d a t a seems to have been u s e d t o s u p p l e -
1 \ I.Abrahams, The Legacy^oTTsreel, Clarendon Press, Oxford^ 
1 9 2 7 , p 2 1 2 - 4 & 260-261. ' A summary of the" background 
to the e a r l y e d i t i o n s and p u b l i c a t i o n o f the 
Geography i s g i v e n by D„Lach, o p . c i t , p p . 6 7 - 9 . 

The e d i t i o n s b e f o r e t h i s a t l a s were r e l e g a t e d t o 
the s t a t u s of a h i s t o r i c a l a t l a s about 1 5 5 0 but 
a r e w o r t h y o f f u r t h e r a t t e n t i o n f o r t h e y have 
improved maps p r e s e n t m i n c r e a s i n g numbers, f o r 
example the S t r a s s b u r g 1 5 1 3 e d i t i o n h a s 4 7 wood
c u t maps. Two c o p i e s o f e d i t i o n s i n the B r i s t o l 
C i t y R e f e r e n c e L i b r a r y e d i t e d by B i l i b a l d P i r k -
h e i m e r a r e of p a r t i c u l a r i n t e r e s t , p a r t l y b e c a u s e 
o f the e r r o r s i n t r o d u c e d by an i g n o r a n t o r c a r e 
l e s s p r i n t e r Grunnigen, They a r e s ( a ) G e o g r a p h i c a e 
e n a r r a t i o n i s l i b r i o c t o B .Pirkeymhero i n t e r p r e t e 
a n n o t a t I o n e s de R e g i o Monte i n e r r o r e s commisos, 
Angelo m t r a n s l a t i o n e s u a 1

 0 A r g e n t o r a g i ( s i c ) 
G n e n m g e r i u s , commmibus K o b e r g e r i m p e n s i s 
e x c u d e b a t . 1 5 2 5 ( B a s l e ) . EPB 3 0 6 / B L 1 0 E Cat.No. 
7 4 8 ; ( b ) G e o g r a p h i a u n i v e r s a l i s , v e t u s e t nova 
e n n a r r a t i o n i s L i b r o s V T I I quorum primus nova 
t r a n s l a t i o n e P i r k h e i m e r e t a c c e s s i o n e comment-
a r i o l i i l l u s t r i o r ... r e d d i t u s e s t . B a s i l a e p e r 
H„Petram. 1 5 4 3 / EPB P43 Cat.NoTTT^ 

See also Volume 2 Fig. I l l of t h i s thesis 
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ment the P t o l e m a i c maps w h i c h l a t e r accompanied 
E u r o p e a n t e x t s o f the Geography . The 
s t a n d a r d E u r o p e a n f o r m a t o f t h i s work c o n t a i n e d 
a w o r l d map i n c o r p o r a t i n g c u r v e d m e r i d i a n s , one 
a s f a r w e s t a s the C a n a r i e s w i t h t h e o t h e r extreme 
m e r i d i a n r u n n i n g to the e a s t o f an e n c l o s e d I n d i a n 
Ocean. T w e n t y - s i x f u r t h e r maps c o m p i l e d on t he 
b a s i s o f the g a z e t t e e r i n the e i g h t h and l a s t 
c h a p t e r o f the book com p l e t e d the work. ^Amongst 
the p o s t u l a t i o n s o f Hater e d i t i o n s a v a s t s o u t h e r n 

c o n t i n e n t and open s e a s to the e a s t o f A s i a ' s 

e a s t e r n c o a s t s / n t the o n b t w l i ^ c k a ^ e s j 

The i m p a c t o f the Geography 9 s i d e a s on 

d e f i n i n g p l a c e by l a t i t u d e and l o n g i t u d e , o f i t s 

g a z e t t e e r and o f i t s maps can h a r d l y be u n d e r 

e s t i m a t e d . The c a r t o g r a p h i c p r i n c i p l e s i t c o n 

t a i n e d were so i m p o r t a n t b e c a u s e t h e y made 

a v a i l a b l e a s i m p l e i n t e l l e c t u a l frame onto w h i c h 

many forms o f n a v i g a t i o n a l i n f o r m a t i o n , o t h e r w i s e 

r e q u i r i n g complex e x p l a n a t i o n , c o u l d be i n s e r t e d . 

C o r t e s s a i d o f the s e a c h a r t t h a t i t s g r e a t v a l u e 

was t h a t i t made i n f o r m a t i o n i n t e l l i g i b l e whenever 

" i t s h a l l be h a r d to make the same 
u n d e r s t o o d by words o r wry t y n g e . The 
b e s t e x p l i c a t i o n o r i n v e n t i o n the w y t t e s 
o f men have found f o r the m a n i f e s t i n g o f 
t h i s , i s to g i v e t h e same p a y n t e d i n a 
c a r d e . F o r t h e d r a u g h t e o r making 
w h e r e o f i t s h a l l be r e q u i s i t e t o know 
two t h y n g e s . Whereof one i s the r i g h t 
p o s i t i o n o f p l a c e s , o r p l a c i n g of 
c o u n t r i e s and c o a s t s . The o t h e r i s the 
d i s t a n c e from one p l a c e to a n o t h e r , n 

D u r i n g the s i x t e e n t h c e n t u r y many i m p r o v e 

ments and q u a l i f i c a t i o n s were made to t h e s e 

p r i n c i p l e s , a s f o r example i n the v a r i o u s m e a s u r e s 

1 8 
M a r t i n C o r t e s ( R i c h a r d E d e n ) o p . c i t . 1 5 6 1 

e d i t i o n . P a r t I I I , f o l . l v i i . 
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t a k e n to c o r r e c t f o r the v a r i a t i o n o f the mag

n e t i c compass. D e s p i t e t h i s Ptolemy c o n t i n u e d a s 

the s u b j e c t o f many r e f e r e n c e s m European n a v i 

g a t i o n manuals f o r h i s s u g g e s t i o n s on c a r t o g r a p h y 

methods f i t t e d so n e a t l y w i t h new European i d e a s 

on f i x i n g l a t i t u d e and l o n g i t u d e a t s e a w i t h 

s i m p l i f i e d i n s t r u m e n t s f o r c e l e s t i a l o b s e r v a t i o n . 

I n d e e d i t may w e l l have needed the a p p e a r a n c e of 

the Geography m L a t i n some time a f t e r 1h09 to 

l e a d E u r o p e a n s to r e a l i s e t h a t i f i t s i d e a s were 

t a k e n m c o n j u n c t i o n w i t h s i m p l i f i e d i n s t r u m e n t s 

f o r c e l e s t i a l o b s e r v a t i o n , the t r a d i t i o n a l s k i l l s 

o f c o a s t a l p i l o t s , the knowledge and s k i l l s o f 

i n s t r u m e n t makers, e n g r a v e r s , and makers o f 

p o r t o l a n o s , c o u l d a l l be used to produce a combin

a t i o n o f n a v i g a t i o n a i d s t h a t would p e r m i t s a f e r 

n a v i g a t i o n and the s y s t e m a t i c r e c o r d i n g of c o u r s e s 

t a k e n , or i n t e n d e d , a c r o s s the w o r l d ' s o c e a n s . 

Once m a s t e r e d , t h e s e a i d s m s k i l l e d h a n d s 

w o u l d p e r m i t o c e a n i c n a v i g a t i o n t o A s i a and 

A m e r i c a . T h i s u n d e r s t a n d i n g formed the b a s i s o f 

an i n t e r n a t i o n a l t e c h n i c a l language o f c e l e s t i a l 

n a v i g a t i o n w h i c h was, a s Eu r o p e a n s a i l o r s i n A s i a n 

w a t e r s were to e x p e r i e n c e a t f i r s t hand, a l r e a d y 

h i g h l y d e v e l o p e d w i t h i n the m a r i t i m e t r a d i t i o n s 

o f t h e A r a b s , I n d i a n s , I n d o n e s i a n s , K o r e a n s , 

C h i n e s e , J a p a n e s e and the P o l y n e s i a n s . T h i s i s 

n o t to say t h a t the a i d s d e p l o y e d by a l l t h e s e 

p e o p l e s were i d e n t i c a l , b u t r a t h e r t h a t t h e r e was 
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s u c h a s i m i l a r i t y o f p r i n c i p l e and i n t e n t i o n i n 

the use of c e r t a i n a i d s , t h a t a s m a l l v o c a b u l a r y 

and e x p e r i e n c e of the p r i n c i p l e s o f o c e a n i c 

n a v i g a t i o n , c o u l d make a l l t h e s e t r a d i t i o n a l 

ways o f n a v i g a t i n g m u t u a l l y i n t e l l i g i b l e amongst 

s a i l o r s of a l l t h o s e n a t i o n s . Once the E u r o p e a n s 

g r a s p e d how to u t i l i s e i d e a s of l a t i t u d e and l o n g 

i t u d e , and i n s t r u m e n t s to measure l a t i t u d e ( w i t h 

dead r e c k o n i n g a s a s u b s t i t u t e f o r l o n g i t u d e 

m e a s u r e m e n t s ) , t h e y c o u l d s a i l i n t o A s i a n w a t e r s 

and p a r t i c i p a t e m the i n t e r n a t i o n a l i n t e r c h a n g e 

o f n a v i g a t i o n a l i d e a s and t e c h n o l o g y t h e r e . 

These i n t e r c h a n g e s would t h e n v a s t l y e n r i c h the 

s c i e n c e and t e c h n o l o g y o f E u ropean and A s i a n 

n a t i o n s . 

The I b e r i a n s were the i n i t i a l E u r o p e a n b e n e f i 

c i a r i e s of t h i s p r o c e s s , but though t h e y a t t e m p t e 

to m a i n t a i n t h i s e x c l u s i v e a c c e s s to t h e s e i n t e r 

changes to the d e t a i l e d n a v i g a t i o n a l g u i d e s to 

A s i a n w a t e r s and to the s e a r o u t e s to A s i a , t h e y 

were u n a b l e to deny the growing n o r t h e r n E u r o p e a n 

m a r i t i m e powers a c c e s s to A s i a and to s u c h n a v i 

g a t i o n a l i n f o r m a t i o n by the end of the s i x t e e n t h 

c e n t u r y . 

T h i s t h e s i s a t t e m p t s to s u r v e y t h o s e i n t e r 

changes w h i c h took p l a c e m A s i a and the way i n 

w h i c h the i n f o r m a t i o n r e s u l t i n g from them was 

d i g e s t e d w i t h i n E u r o p e . I t does not d e a l w i t h 

the A t l a n t i c s e a b o a r d of A m e r i c a or the A t l a n t i c 

c o a s t s of A f r i c a b e c a u s e those a r e a s had n o t 
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d e v e l o p e d l o c a l t r a d i t i o n s o f o c e a n i c n a v i g a t i o n 

w i t h w h i c h t h e r e c o u l d have been u s e f u l i n t e r 

changes b e f o r e 1 6 2 0 . 

Of n e c e s s i t y , t h i s t h e s i s must r e v i e w the 

h i s t o r y of v a r i o u s n a v i g a t i o n a l t r a d i t i o n s , so 

t h a t what t h e r e was to be i n t e r c h a n g e d may be 

u n d e r s t o o d . The purpose i s to show how v a r i o u s 

t y p e s o f n a v i g a t i o n a l i n f o r m a t i o n were d i s s e m i n a 

t e d and put to u s e . As s u c h i t i s n o t l i k e many 

h i s t o r i e s of n a v i g a t i o n w h i c h have sought to show 

the f i r s t usage o f t h i s o r t h a t t e c h n i q u e o r 

i n s t r u m e n t , r a t h e r i t i s c o n c e r n e d w i t h the w i d e r 

a d o p t i o n o f t h o s e t e c h n i q u e s . The c o n s e q u e n c e s 

and p r o c e s s of s u c h a d i s s e m i n a t i o n of i d e a s 

were r a t h e r l i k e t h e r e l a t i o n s h i p o f r e s e a r c h 

and development to modern i n d u s t r y . Some i d e a s 

d e v e l o p e d f u r t h e r t h a n o t h e r s , though a l w a y s t h e r e 

was the c o n c e r n to improve c h a r t s . I t was n o t s o 

much the new i d e a s a s t h e a d o p t i o n o f u s e f u l ones 

w h i c h shaped t h e way the p r a c t i c a l a r t o f n a v i 

g a t i o n advanced w o r l d w i d e between 1 5 0 0 and 1 6 2 0 . 

T h i s w orldwide p e r s p e c t i v e f o r e x a m i n i n g the 

a r t of n a v i g a t i o n i s i m p o r t a n t n o t o n l y b e c a u s e 

the a r t i t s e l f was the k e y to a c c e s s to f o u r -

f i f t h s o f the w o r l d ' s s u r f a c e , and a l l the p o r t s 

and c o a s t a l s e t t l e m e n t s o f a l l c o n t i n e n t s , b u t 

b e c a u s e i t was, a l m o s t by d e f i n i t i o n , t h e f i r s t 

g r e a t c o n t r i b u t i o n to the f o r m a t i o n o f a w o r l d 

wide economy and t h e w i d e n i n g o f the w o r l d ' s 

i n t e l l e c t u a l h o r i z o n s . 
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Most s t u d i e s o f Europe and A s i a have been 

d e v o t e d to the problems of e x p l a i n i n g the e x p a n s i o n 

and r i s e to w o r l d predominance o f E u r o p e a n n a t i o n s 

by 1 9 0 0 , o r to more n a r r o w s t u d i e s o f v o y a g e s , 

a d m i n i s t r a t i v e s t r u c t u r e s , m i s s i o n s o r i n t e r n a l 

p o l i t i c s , w i t h b u t a few e x c e p t i o n s l i k e Donald 

L a c h ' s d i s t i n g u i s h e d s t u d y A s i a i n the Making o f 
1 9 

Europe . H i s w o r k 7 a n d t h a t o f a few o t h e r s h a s 

sought to i n v e s t i g a t e the s i g n i f i c a n c e o f 

E u r o p e a n d i s c o v e r i e s i n A s i a f o r the su b s e q u e n t 

development o f Western c i v i l i s a t i o n and t e c h n o l o g y . 

J . H . E l l i o t t w r ote i n 1 9 6 9 t h a t w h i l s t the h i s t o r i e s 

o f E u rope and A m e r i c a have been " r e a s o n a b l y w e l l 

i n t e g r a t e d " from around 1 6 5 0 , "what i s l a c k i n g i n 

E n g l i s h i s an a t t e m p t to t i e i n e x p l o r a t i o n w i t h 
2 0 

E u r o p e a n h i s t o r y a s a whole". T h i s t h e s i s , i n i t s 

s t u d y o f n a v i g a t i o n a l documents, and i n i t s p a r 

t i c u l a r e mphasis on the s i g n i f i c a n t S p a n i s h 

n a v i g a t i o n manuals and P o r t u g u e s e c a r t o g r a p h y , i s 

a r e s p o n s e to t h e s e h i s t o r i c a l o p p o r t u n i t i e s . 

The A s i a n p e r s p e c t i v e i n the s t u d y o f a 

v e r y a dvanced t e c h n i c a l s u b j e c t of s i x t e e n t h 

c e n t u r y i n t e r e s t , n a v i g a t i o n , a l s o p r o v i d e s a n 

i l l u m i n a t i n g new p e r s p e c t i v e on a n o t h e r of J.H. 

E l l i o t t ' s q u e s t i o n s posed i n h i s e s s a y on "The 

1 9 

D . F . L a c h , A s i a i n the Making o f E u r o p e , 
(Book 1 - 2 v o l s . , Book 2 - 3 v o l s ) , U n i v e r s i t y of 
C h i c a g o P r e s s 1 9 6 5 - 1 9 7 7 . 

J . H . E l l i o t t The O l d World and the New. 1 4 9 2 -
1_650' , Cambridge U n i v e r s i t y P r e s s 1 9 7 2 e d i t i o n , 
p . 6 „ ( T h e s e i d e a s were f i r s t d e l i v e r e d a s the 
W i l e s L e c t u r e s a t Queen's U n i v e r s i t y , B e l f a s t 
m 1 9 6 9 ) . 



D e c l i n e o f S p a i n " where he a s k e d : 

"Why was i t t h a t s c i e n c e and t e c h n o l o g y 
f a i l e d to t a k e r o o t i n S p a i n , a t a time 
when th e y were b e g i n n i n g to a r o u s e con
s i d e r a b l e i n t e r e s t e l s e w h e r e i n E u r o p e ? 
I t may be t h a t f u r t h e r i n v e s t i g a t i o n s w i l l 
show a g r e a t e r degree o f s c i e n t i f i c i n t e r e s t 
i n S p a i n t h a n has h i t h e r t o been assumed, 
but a t p r e s e n t t h e r e i s no e v i d e n c e of 
t h i s . I n d e e d , s u c h e v i d e n c e a s does e x i s t 
p o i n t s i n a n o p p o s i t e d i r e c t i o n - to the 
g r a d u a l s e p a r a t i o n of Habsburg S p a i n from 
the m a i n s t r e a m o f E u r o p e a n i n t e l l e c t u a l 
d evelopment." 

I t w i l l be argued t h a t the I b e r i a n p e n i n s u l a 

was u n t i l the end o f the s i x t e e n t h c e n t u r y the 

p r i m a r y E u r o p e a n c l e a r i n g house f o r n a v i g a t i o n a l 

i n f o r m a t i o n a r i s i n g from i n t e r c h a n g e s o f i n f o r m 

a t i o n i n A s i a , a s w e l l a s b e i n g where the n o r t h e r n 

European powers l o o k e d f o r a u t h o r i t a t i v e g u i d a n c e 

i n the t e c h n o l o g y o f o c e a n i c n a v i g a t i o n u n t i l 

about 1620. S e v e n t e e n t h c e n t u r y S p a n i s h r e s e a r c h 

e f f o r t i n t o m a t t e r s l i k e a method o f f i x i n g l o n g 

i t u d e c o n t i n u e d , b u t t h i s p u re r e s e a r c h d i d n o t 

produce r e s u l t s a n y t h i n g l i k e so u s e f u l o r p r a c 

t i c a l a s the development o f t h e i r t e c h n o l o g y 

made when t h e y had e x c l u s i v e c o n t a c t s w i t h 

A s i a n s a i l o r s o f v e r y comparable t e c h n i c a l com

p e t e n c e d u r i n g the s i x t e e n t h c e n t u r y . 

The s i g n i f i c a n c e o f the emergence i n L i s b o n 

and S e v i l l e o f s c h o o l s o f n a v i g a t i o n was p a r t l y 

t h a t i t was a n i m p o r t a n t example o f t r a i n i n g i n 

a s c i e n t i f i c s u b j e c t , and p a r t l y t h a t the v e r y 

T h i s e s s a y by J . H . E l l i o t t i s to be found i n 
C r i s i s i n Europe 1550-1660 — E s s a y s from P a s t 

and P r e s e n t ^ e d i t e d by T r e v o r A s t o n , London, Rou t -
l e d g e Kegan P a u l , 1 9 7 0 , p a p e r b a c k e d i t i o n , pp.186-
7 . 
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s c i e n t i f i c d i s c i p l i n e o f r e c o r d i n g p o s i t i o n a t sej 

p e r m i t t e d the s e e k i n g and f i n d i n g o f new l a n d s 

and m a r k e t s , and became an i n d i s p e n s a b l e p a r t o f 

s u b s e q u e n t e f f o r t s to d e v e l o p them. Many of the 

c o n s e q u e n c e s o f t h i s a r e w e l l known and might be 

summarised i n Abbe R a y n a l ' s s t a t e m e n t t h a t "No 

ev e n t ' ^ u p to 1 7 7 0 when he w r o t e h i s P h i l o s o p h i c a l 

and P o l i t i c a l H i s t o r y o f the S e t t l e m e n t s and Trade 

o f the E u r o p e a n s i n the E a s t and West I n d i e s 

"has b e e n so i n t e r e s t i n g t o mankind i n g e n e r a l , 

and to the i n h a b i t a n t s of E u r o p e i n p a r t i c u l a r , 

a s the d i s c o v e r y o f the new w o r l d , and the passage 
22 

t o I n d i a by the Cape of Good Hope". 

T h e r e have been many o t h e r h i s t o r i c a l r e v i e w s 

o f the E u r o p e a n o v e r s e a s d i s c o v e r i e s made b e f o r e 

1 6 2 0 . I n the e a r l y s i x t e e n t h c e n t u r y I t a l i a n s 

g e n e r a l l y took the most c o n s i d e r e d and s c h o l a r l y 

v i e w s o f the a c h i e v e m e n t s o f I b e r i a n s a i l o r s 

w h i l e I t a l i a n b a n k e r s were i n t e r e s t e d i n c a l m 

a s s e s s m e n t s of the d i s c o v e r i e s o f o c e a n i c n a v i 

g a t o r s . Venice, though it wat a p l a c e o f tleclwtug commer

c i a l i m p o r t a n c e hid. o b v i o u s c o n c e r n w i t h the new 

t e c h n o l o g y o f n a v i g a t i o n , a n d from/S't ? if, (53 7 was home 

to G i o v a n n i B a t t i s t a Ramusio, who took g r e a t p a i n s 

to i n f o r m h i m s e l f of many d e t a i l s o f I b e r i a n 

v o y a g e s f o r h i s volumes o f N a v i g a t i o n ! e t V i a g g i -
2 3 

p u b l i s h e d i n mid c e n t u r y . L a t e r Rome took g r e a t 

i n t e r e s t i n the m i s s i o n a r y p l a n s o f Q u i r o s i n 

the s o u t h P a c i f i c o One of the b e s t p o l i t i c a l 
J . H . E l l i o t t / The Old World and the New. 1492-

1 6 5 0 , p . 1 . 
2-*See D.Lach, A s i a i n the Making of E u r o p e . V o l . 1 , 
Book 1. o n . 2 0 4 - 6 . 
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a s s e s s m e n t s of the s i g n i f i c a n c e o f the new 

n a v i g a t i o n i s to be f ound i n a few pages o f 

F r a n c e s c o G u i c c t a r d i n i ' s H i s t o r i a d ' l t a l i a . He 

u t i l i s e d h i s p o l i t i c a l e x p e r i e n c e to e x p l a i n how 

c ' e l e s t i a l n a v i g a t i o n had t r a n s f o r m e d S p a i n ' s p o s 

i t i o n m the E u r o p e a n b a l a n c e of power, and how 

P o r t u g a l ' s n a v i g a t o r s on the Cape r o u t e had 

d i v e r t e d the w e a l t h of t h e P e r s i a n , I n d i a n and 

Moluccan t r a d e s from the m e r c h a n t s o f A l e x a n d r i a 

and V e n i c e to L i s b o n . He a n t i c i p a t e d the r i s e o f 

o t h e r powers who c o u l d e x p l o i t t h i s t e c h n o l o g y . 

Such I t a l i a n ^ a n d o t h e r E u r o p e a n e f f o r t s l i k e 

the w r i t i n g s o f S e b a s t i a n Munster, R i c h a r d E den, 

i n a t t e m p t i n g to p u b l i c i s e and e v a l u a t e the com

m e r c i a l p o s s i b i l i t i e s o f o v e r s e a s d i s c o v e r i e s f o r 

a c u r i o u s E u r o p e , c r e a t e d a demand w h i c h c o u l d 

o n l y be met t h r o u g h the p r i n t i n g press« An i d e a 

the way s i x t e e n t h c e n t u r y r e a d e r s b r o adened t h e i r 

i n t e r e s t s and a l t e r e d t h e i r t a s t e s i n r e a d i n g 

m a t t e r i s g i v e n by the work o f F e b v r e and M a r t i n . 

T h e y have shown t h a t w h e r e a s a n e g l i g i b l e number 

of works on d i s c o v e r y and n a v i g a t i o n were produce 

i n P a r i s i n 1 5 0 0 ,by 1600 n e a r l y 10% o f the o u t p u t 

o f P a r i s i a n p r e s s e s was d e v o t e d to s c i e n t i f i c sub 

j e c t s , and m a i n l y wi.th.in t h a t to works on n a v i -
25 

g a t i o n and o v e r s e a s d i s c o v e r y . 

F r a n c e s c o G u i C C i a r d i n i -La H i s t o r i a d ' I t a l i a . 
A p p r e s s o P i e t r o M a r i a B e r t a n o . V e n i c e 1616,^ pp . 1 7 2 
h. See also p. 511 of t h i s thesis for the f u l l t i t l e 
25 

L u c i e n F e b v r e and Henry J e a n M a r t i n 'The Coming 
o f the Book; The I m p a c t o f P r i n t i n g on W e s t e r n 
E u r o p e 1 4 5 0 - 1 8 0 0 , F o u n d a t i o n s o f H i s t o r y L i b r a r y , 
New Y o r k 1 9 7 6 , p.6 7 . A l s o R . C D . B a l d w i n , :*The s i x 
t e e n t h c e n t u r y . Books i n S t . C h a d ' s C o l l e g e L i b r a r y 
An i n s i g h t i n t o Tudor T a s t e s " . S t . C h a d ' s C o l l e g e 
Magazine, 1 9 7 6 , p. 2 2 . 

R i c h a r d H a k l u y t , and Jan H u i g h e n / L m s c h o t e n , 
Van 

L 
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S u c h works were o f t e n t h e p r o d u c t s of men 
who were n o t n a v i g a t o r s but were c l i m b i n g on a 
bandwagon. Amongst them were some remarkably-
m i s l e a d i n g works s u c h a s the -Mova t v p i s t r a n s a c t a 
n a v i g a t i o ' by G a s p a r P l a u t i u s , Abbot of S e i t e n -

s e t t e n , w h o c l e a r l y d i d n o t u n d e r s t a n d m a t t e r s o f 
26 

n a v i g a t i o n . Some o f the more w i d e l y r e a d com

m e n t a t o r s such a s A c o s t a and P u r c h a s were a b l e to 

s e e a "moral h i s t o r y " i n the way t h e new t e c h n o l 

ogy of n a v i g a t i o n had shaped o p p o r t u n i t i e s b e f o r e 

27 

1620. The more g e n e r a l E u r o p e a n r e a d e r seems 

to have found i t h a r d to d i s c r i m i n a t e i n h i s 

p u r c h a s e of books, l a r g e l y b e c a u s e he l a c k e d the 

e x p e r i e n c e of o c e a n i c n a v i g a t i o n and he f o u n d the 

t r a d i t i o n a l w o r l d p i c t u r e t a u g h t to him i n c h i l d 

hood a s the cosmography o f the a n c i e n t s needed 

r e - i n b e r p r e t a t i o n . D r . R o b e r t R e c o r d e , when spon

s o r e d b y the Muscovy Company to g i v e l e c t u r e s to 

t r a i n e e p i l o t s m Queen Mary*s r e i g n , v/as p r e 

p a r e d to a d v o c a t e C o p e r n i c a n t h e o r i e s , but few 

o t h e r s were p r e p a r e d to throw o v e r t r a d i t i o n a l 

i d e a s so b o l d l y , p a r t i c u l a r l y a f t e r C o p e r n i c u s * s 
JbfltfJls were put atx tte ImUx i n 1 C 1 6 2 ^ S i r J o h n 

12^""" 
G a s p a r P l a u t i u s 4 .Nova t y p i s t r a n s a c t a n a v i g a t i o s 

N o yi o r b i s I h d i a e O c c i d e n t a l i s e t Nunc priinum e 
v a r i i s s c r i p t o r i b u s i n unum c o l l e c t a , a u t h o r e H.P. 
V a t i oin-i urn de M e s s i a 1 621 . A l s o " i n c l u d e s "Obser-
v a t i o de Magneta N a u t i c o on the l a s t two pages 
w i t h a d i a g r a m o f a 26 p o i n t compass r o s e and some 
o f Theodore de B r y ' s i l l u s t r a t i o n s . H.P. s t a n d s f 0 1 
G a s p a r P l a u t i u s ' s pseudonym, H o n o r i u s P h i l i p o n u s . 
27 

J o s e de A c o s t a The N a t u r a l l and M o r a l l H i s t o r i e 
of_^the__East___and_Kes±__Indie s t r a n s l j i t ^ _ i n i i 3 _ _ E n g l _ i s J : 
b y E.G, ^Edward G r i m e s t o n e / s Sims f o r Edward 
B l o u n t and W i l l i a m A p s l e y , London, 1 6 0 4 . P u r c h a s ' s 
work h a s a l r e a d y b e en c i t e d . 
28 

R . R e c o r d e , The C a s t l e o f Knowledge . R e y n e r 
Woolf, London 1 5 5 7 s p. 1 6 5 . R o b e r t Recorde a t t e n d e d 
the P r o t e s t a n t U n d e r h i l l i n p r i s o n a s w e l l a s Queen Mary h e r s e l f i n 1 5 5 7-8. He was a s w i d e l y esteemed f o r h i s m e d i c a l s k i l l a s f o r h i s a s t r o n o m i c a l s c h o l a r s h i p . 
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D a v i e s caught the p o p u l a r dilemma i n h i s l o n g 

poem O r c h e s t r a w r i t t e n i n 1 5 9 ^ . He wr o t e 

"Only the e a r t h d o t h s t a n d f o r e v e r s t i l l 
Her r o c k s remove n o t n o r h e r mountains meet: 

( A l t h o u g h some wxts e n r i c h t w i t h l e a r n i n g s 
s k i l l 

S a y heav'n s t a n d s f i r m and the e a r t h d o t h 
f l e e t 

And s w i f t l y t u r n e t h u n d e r n e a t h t h e i r feet/'. 

Most w r i t e r s o f n a v i g a t i o n a l manuals t r a i n e d 

to have p r a c t i c a l r a t h e r t h a n academic minds, 
i n c l u d e d the t r a d i t i o n a l c o s m o g r a p h i c a l i d e a s on 

e a r t h and the h e a v e n s , b ut made o t h e r p o i n t s 

a g a i n s t c l a s s i c a l l e a r n i n g . M a r t i n C o r t e s i s 

thus t o be found a r g u i n g 

" t h a t the b u r n t zone i s i n h a b i t e d and 
w e l l r e p l e n i s h e d w i t h people t h a t l i v e 
t h e r e , we know so c e r t e n l y by the nomber 
o f them t h a t d a i l y p a s s to and f r o the 
I n d i e s of y o u r M a j e s t i e d i s c o v e r e d i n 
y o u r most happy d a i e s . And t h e r e f o r e i t 
i s g r e a t l y to be m a r v e l l e d t h a t c e r t a y n e 
wyse menne have a f f i r m e d t h e s e p a r t e s to 
be u n i n h a b i t a b l e ... They o f G u i n e a 
C a l i c u t and M a l a c c a a l l l i v e under t h e 
b u r n t zone, and many o f them l i v e v e r y 
l o n g ... whereby i t i s c o n c l u d e d t h a t 
t h e a n c i e n t a u t h o r s e r r e d , n o t o n l y i n 
a f f i r m i n g t h i s zone to be u n i n h a b i t a b l e 
by r e a s o n o f ye g r e a t h e a t t h e r e o f , b ut 
i n l y k e manner a f f i r m y n g t h a t zone t h a t 
i s between the g r e a t c i r c l e A r t i c k e and 
p o l e A r t i c k e , to be a l s o u n i n h a b i t e d by 
ye g r e a t c o l d " . 3 0 

J e a n F e r n e l who l i v e d from 1497 to 1558 wr o t e 

i n the c o u r s e of h i s c a r e e r a s a p h y s i c i a n and 

m a t h e m a t i c i a n , a D i a l o g u e i n w h i c h he i d e n t i f i e d 

the n a v i g a t o r ' s c o n t r i b u t i o n to the r e v i s i o n o f 

2 9 S e e E . M . W . T i l l y a r d , The E l i z a b e t h a n World P i c 
t u r e . Penguin,London 1968, p. 1 2 9 . R e c e n t l y T i l l -
y a r d ' s v i e w s have come u n d e r a t t a c k , n o t a b l y by 
S .K.Henniger, J r . The C o s m o g r a p h i c a l G l a s s e . 
R e n a i s s a n c e Diagrams of the U n i v e r s e . H u n t i n g t o n 
L i b r a r y , S a n Marino, 1 9 7 7 , p.xv. 
- ^ M a r t i n C o r t e s ( R i c h a r d Eden) o p . c i t . 1561 
e d i t i o n . P t . 1 , C h . 1 6 , f o l . x v i i . 
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c l a s s i c a l o u t l o o k s . He w r o t e ; 

" T h i s age o f o u r s s e e s a r t and s c i e n c e 
g l o r i o u s l y r e r i s e n a f t e r t w e l v e c e n t u r i e s 
o f swoon. A r t and S c i e n c e now e q u a l t h e i r 
a n c i e n t s p l e n d o u r , o r s u r p a s s i t .„<> Our 
age today i s d o i n g t h i n g s o f w h i c h a n t i q u i t y 
d i d n o t dream ... The Ocean has been c r o s s e c 
by the p r o w e s s o f our n a v i g a t i o n s and new 
i s l a n d s found. The f a r r e c e s s e s o f I n d i a 
l i e r e v e a l e d . The C ontxnent of the West, 
the so c a l l e d New World, unknown to our 
f o r e f a t h e r s , h as i n g r e a t p a r t become known. 
I n a l l t h i s and what p e r t a i n s to astronomy, 
P l a t o , A r i s t o t l e and the o l d p h i l o s o p h e r s 
made progress", and -PtoTemy added a g r e a t 
d e a l more. Y e t were one of them t o r e t u r n 
t o d a y , he would f i n d geography changed p a s t 
r e c o g n i t i o n . A new g l o b e has been g i v e n u s 
by the n a v i g a t o r s of our time ..."-^ 

The s i x t e e n t h c e n t u r y had to a c c e p t many 

r e v i s i o n s o f t h e i r t r a d i t i o n a l g e o g r a p h i c a l i d e a s , 

the b i g g e s t a d j u s t m e n t s b e i n g p e r h a p s to come to 

terms w i t h the i m p l i c a t i o n s o f A m e r i c a * s e x i s 

t e n c e . However v e n e r a t i o n o f the a n c i e n t s d i e d 

h a r d i n a w o r l d where e d u c a t i o n r e t a i n e d i t s 

c l a s s i c a l b i a s . Thus w i t h some j u s t i f i c a t i o n a l l 

the g r e a t s t u d i e s o f o v e r s e a s d i s c o v e r y , and the 

e a r l y s p e c i a l i s e d s t u d i e s o f the h i s t o r y o f the 

a r t of n a v i g a t i o n show s u c h f e a t u r e s . 

The h i s t o r i o g r a p h y o f the a r t o f n a v i g a t i o n 

b e f o r e 1620 i s i n t e r e s t i n g , f o r a p a r t from the 

acknowledgement o f s o u r c e s w h i c h you would e x p e c t 

of c o n t e m p o r a r i e s l i k e H a k l u y t , s u r p r i s i n g l y 

l i t t l e s p e c i a l i s e d s t u d y seems t o have s u r v i v e d 

from b e f o r e the n i n e t e e n t h c e n t u r y , e x c e p t i n the 

l e a r n e d r e f e r e n c e s o f i n t r o d u c t i o n s to n a v i g a t i o n 

m anuals. Two n o t a b l e e x c e p t s a r e however 

the Astronomer R o y a l , F l a m s t e e d ' s 'Act o f the 
J D.F.Lach, A s i a i n the Making of E u r o p e . B k . I I , 
V o l . I I I . U n i v e r s i t y o f C h i c a g o P r e s s 1 9 7 7 , PP. 
4 1 5 - 6 . 
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b e g i n i n g and P r o g r e s s and p r e s e n t S t a t e o f our 

improvements and D e f i c i e n c i e s i n ye D o c t r i n e and 

P r a c t i c e o f N a v i g a t i o n 8 , d a t e d A p r i l 21 1 6 9 7 » 

and a t r e a t i s e by James W i l s o n e n t i t l e d A d i s 

s e r t a t i o n on the R i s e and P r o g r e s s o f the Modern 

A r t o f N a v i g a t i o n . 

These t r e a t i s e s d i f f e r g r e a t l y from the 

p o t t e d h i s t o r i e s o f so many n a v i g a t i o n manuals 

b e c a u s e o f t h e i r e x t e n s i v e and s c h o l a r l y acknow

ledgement of f o r e i g n and n a t i v e c o n t r i b u t i o n s to 

the advance of the s u b j e c t . However, i n some 

ways F l a m s t e e d was m i s l e a d i n g i n f a i l i n g to 

acknowledge the s i g n i f i c a n c e o f A s i a n i n t e r c h a n g e 

m the s i x t e e n t h and s e v e n t e e n t h c e n t u r i e s . I n 

the s e c t i o n d e a l i n g w i t h P t o l e m y ' s c o n t r i b u t i o n 

he wrote 

"Ptolemy conveyed the works o f H i p p a r c h us 
downe to p o s t e r i t y and gave us o f h i s own 
moreover the l o n g i t u d e s and l a t i t u d e s o f 
the eminent c i t y e s o f h i s t i m e , from him 
the A r a b i a n s borrowed t h e i r knowledge o f 
the h e a v e n s and made no doubt good use of 
i t i n t h e i r n a v i g a t i o n . But t h e i r t e r r i -
t o r y e s e x t e n d i n g to the Red Sea and the 
P e r s i a n G u l f where E u r o p e a n s had t h e n no 
t r a d e ' t i s p r o b a b l e t h e i r n a v i g a t i o n s 
were a l l i n them o r to the E a s t I n d i e s „, 
and t h e r e f o r e wee have no a c c o u n t o f t hem w. 

F l a m s t e e d acknowledged many of the t e c h n i c a l 

a d v a n c e s of o t h e r E u r o p e a n s , making b u t one con

c e s s i o n to non-Europeans i n h i s h i s t o r i c a l r e v i e w 

o f the a r t o f n a v i g a t i o n s a y i n g t h a t "The 

F l a m s t e e d "Act o f the b e g i n m g and P r o g r e s s and 
p r e s e n t S t a t e o f our improvements and D e f i c i e n c i e s 
i n ye D o c t r i n e and P r a c t i c e o f N a v i g a t i o n " . 21 
A p r i l 1 6 9 7 , P e p y s i a n - L i b r a r y M a n u s c r i p t No.218k. 
p. 5 . 



2 6 . 

S p a n i a r d s borrowed t h e i r knowledge of the heavens 

from the Moors and A r a b i a n s M . ^ 

However, t h i s c o n c e s s i o n was more t h a n many-

w r i t e r s on n a v i g a t i o n would acknowledge u n t i l the 

t w e n t i e t h c e n t u r y . The e x p l a n a t i o n o f t h i s 

c u r i o u s b l i n d s p o t o f t h e s e w r i t e r s may l i e i n the 

f a c t t h a t by the m i d - s e v e n t e e n t h c e n t u r y E u r o p e a n 

s a i l o r s had l i t t l e more to g a i n from A s i a n 

s o u r c e s . H aving b a s e d t h e i r advance o f t h e p r e 

v i o u s t h r e e hundred y e a r s on i n t e r c h a n g e s o f 

t e c h n i c a l i d e a s and i n f o r m a t i o n a c r o s s E u r o p e a n 

f r o n t i e r s , and h a v i n g l e a r n t much from A s i a n 

s o u r c e s to supplement t h e i r t e c h n o l o g y , f u r t h e r 

a d v a n c e s would depend on some new i n s t r u m e n t s and 

t e c h n i q u e s s u c h a s the chronometer, w h i c h though 

foreshadowed by Gemma F r i s i u s and W i l l i a m Cunning
l y 

ham m the m i d - s i x t e e n t h century", c o u l d n o t be 

made to the a c c u r a c y r e q u i r e d a t s e a u n t i l 

H a r r i s o n ' s i d e a s were adopted i n the l a t e e i g h t 

e e n t h c e n t u r y . E v e n t h e n John R o b e r t s o n , who 

taug h t the C h r i s t ' s H o s p i t a l boys between 1748 and 

1 7 5 5 , c o u l d remark t h a t c h r o n o m e t e r s would have t c 
3 3 I b i d . 
-^Gemma F r i s i u s De P r i n c e p s Astronomiae e t Cos-
mographiae Deo u s u G l o b i ad eodem e d i t i . I t e m de 
Orbi's d T v i s i o n e , e t i n s u l i s r e b u s n u p e r i n u e v e n t j s 
J o an Grapheus, Antwerp, 1543 ( 1 s t e d i t i o n 1 5 3 0 ) 
pp.64 -5 s u g g e s t e d t h a t l o n g i t u d e c o u l d be fo u n d 
by a p o r t a b l e s p r i n g d r i v e n c l o c k s e t t o the 
l o c a l time o f t h e p l a c e o f d e p a r t u r e . T h i s would 
p e r m i t measurement of the time between the time 
shown on the c l o c k and the midday a l t i t u d e o f the 
sun e a s i l y o b s e r v e d a t s e a on f i n e d a y s . 

W i l l i a m Cunningham, The C o s m o g r a p h i c a l l G l a s s e , 
c o n t e y n i n g the p l e a s a n t P r i n c i p l e ^ o f ^ C o ^ s n ^ r a ^ h i e 
G e o g r a p h i e , H y d r o g r a p h i e ^ r ^ ^ ^ j ^ a t i o n , John Day, 
London 1 5 5 9 . I n t h e ~ T h T r d"Book o f the work 
Cunningham w r o t e "You s h a l l p r e p a r e a p a r f a i t 
c l o c k a r t i f i c i a l l y made s u c h a s a r e bought m 
F l a n d e r s , and we have them a s e x c e l l e n t l y w i t h o u t 
Temple B a r r e , made o f our countreymen". 
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become v e r y much c h e a p e r b e f o r e t h e y c o u l d be 

c o n s i d e r e d a s o t h e r t h a n an a cademic s o l u t i o n to 

the problems o f d e t e r m i n i n g l o n g i t u d e 

As the t e c h n o l o g y once l e d by the example 

o f the S p a n i s h C a s a de C o n t r a t a c i o n and the 

P o r t u g u e s e Armazens o s s i f i e d i n t h e s e v e n t e e n t h 

c e n t u r y , so K i n g C h a r l e s I I d i d much to f o s t e r 

a r a t h e r d i f f e r e n t s p i r i t of n a v i g a t i o n a l improve

ment m E n g l a n d . I n F r a n c e a s y s t e m o f s t a t e p a i d 

" p r o f e s s e u r s " i n a l l — t h e — m a ^ j o r — p o r t s - gave a c e r 

t a i n scope f o r v a r i e t y but was u n l i k e l y to f o s t e r 

r e c o g n i t i o n of f o r e i g n a c h i e v e m e n t s . N a t i o n a l 

p r i d e i n a t e c h n i c a l l y advanced s u b j e c t w i t h 

i m p o r t a n t p o l i t i c a l c o nsequences became i n c r e a s 

i n g l y e v i d e n t i n Europe, and f u r t h e r r e i n f o r c e d 

r e l u c t a n c e to r e l y on f o r e i g n i d e a s . T h i s i s 

s e e n m the p r e f a c e G r e e n v i l l e C o l l i n s w r ote to h i s 

' C o a s t i n g P i l o t m 1 6 8 9 . T h e r e he a d d r e s s e d h i s 

f e l l o w B r i t i s h m a r i n e r s , s a y i n g 

" H i s most e x c e l l e n t M a j e s t y K i n g C h a r l e s 
the Second, who was a g r e a t l o v e r o f the 
n o b l e A r t o f N a v i g a t i o n , f i n d i n g t h a t t h e r e 
were no s e a - c h a r t s , o r maps o f t h e s e k i n g 
doms, b u t were Dutch o r c o p i e s from them, 
and t h o s e v e r y e r r o n e o u s , h i s M a j e s t y out 
o f h i s g r e a t z e a l f o r t h e b e t t e r improvement 
of N a v i g a t i o n , was p l e a s e d i n 1682 to g i v e 
me the command of a Y a c h t f o r the making 
of the S u r vey; " 3 6 

^ E . G . R . T a y l o r , Haven F i n d i n g A r t , p. 262 . (_!H7 UcU,-^ 

^ C a p t a i n G r e e n v i l e C o l l i n s , G r e a t B r i t a i n ' s 
C o a s t i n g P i l o t , B e i n g a new and E x a c t s u r v e y of 
the Sea C o a s t o f E n g l a n d and S c o t l a n d , From"the 
R i v e r of Thames to the Westward and Northwa~rd" 
w i t h the I s l a n d s of S c i l l y And from thence to 
C a r l i s l e l i k e w i s e the I s l a n d s o f Orkney and S h e t -
l a n d , D e s c r i b i n g a l l the H a r b ours, R i v e r s , B a y s , 
Roads, Rocks, Sands, Buoys, Beacons, Sea-Marks, 
Depths o f Water, L a t i t u d e , B e a r i n g s and D i s t a n c e s 
from P l a c e to P l a c e . The S e t t i n g of and F l o w i n g 
o f the Tides'; w i t h d i r e c t i o n s f o > the knowing—of 
any P l a c e , and how to h a r b o u r a s h i p i n t h e same 
w i t h S a f e t y w i t h D i r e c t i o n s f o r coming i n t o the 
C h a T i T i P l between E n g l a n d and F r a n c e , London, 
J.Mount, T.Page and W.Mount. 1779 ( F i r s t e d i t i o n 
1 6 9 3 ) . P r e f a c e p.2. 
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C h a r l e s I I a l s o i n i t i a t e d the modern 

e m p h a s i s on a m a t h e m a t i c a l l y minded s a i l o r by 

f o u n d i n g a m a t h e m a t i c a l s c h o o l f o r f o r t y b o ys a t 

C h r i s t ' s H o s p i t a l i n 1 6 7 3 . I n 169^ t h e r e was a 

debate about the need f o r s u c h a n e m p h a s i s , w i t h 

one group of the s c h o o l 8 s G o v e r n o r s a r g u i n g f o r 

the t y p e o f e x p e r i e n c e w h i c h had produced h e r o e s 

l i k e Drake and Hawkins, w h i l e a n o t h e r group who 

c o n s u l t e d I s a a c Newton, s u p p o r t e d Newton's v i e w 

t h a t " M a t h e m a t i c a l ! c h i l d r e n b e i n g the f l o w e r o f 

the H o s p i t a l l , a r e c a p a b l e o f much b e t t e r l e a r n -

The t r i u m p h o f the m a t h e m a t i c a l emphasis l e d 

to a r a t h e r d i s t o r t e d v i e w o f the h i s t o r y o f 

n a v i g a t i o n , e p i t o m i s e d i n John R o b e r t s o n ' s l a r g e 

manual The E l e m e n t s o f N a v i g a t i o n . He wrote i n 

the p r e f a c e o f t h i s book w r i t t e n i n 1772 t h a t s -

" vAbout the m i d d l e o f the s i x t e e n t h c e n t u r y , 
N a v i g a t i o n began t o be c o n s i d e r e d a s an a r t , 
m g r e a t measure dependent on the Mathemat
i c a l S c i e n c e s ; and on s u c h a p l a n i t h a s 
b e e n c u l t i v a t e d by the l a b o u r e s o f the most 
j u d i c i o u s , who have a p p l i e d t h e m s e l v e s to 
i t s p e r f e c t i o n ; and a l t h o u g h the a r t h a s 
b e e n e n r i c h e d by the o b s e r v a t i o n s of some 
l e a r n e d men i n d i f f e r e n t n a t i o n s , y e t i t h a s 

I s a a c Newton c o n t i n u e d by s a y i n g t h a t t h e s e 
c h i l d r e n "when w e l l i n s t r u c t e d and bound out to 
s k i l f u l M a s t e r s may i n time f u r n i s h the N a t i o n 
w i t h a more s k i l f u l s o r t o f S a i l o r s , b u i l d e r s o f 
s h i p s , A r c h i t e c t s , and M a t h e m a t i c a l ! A r t i s t s of 
a l l s o r t s , b o t h by s e a and l a n d , t h a n F r a n c e can 
p r e s e n t l y b o a s t o f " . 

See E . G . R . T a y l o r , Haven F i n d i n g A r t , p.2.51 . 
See a l s o a r t i c l e by N.M.Plumley, The R o y a l 

M a t h e m a t i c a l S c h o o l C h r i s t ' s H o s p i t a l ^ H i s t o r y 
Today, 1965 p p . 5 8 1 - 7 . 
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so happened t h a t the c h i e f o f the i m p r o v e 
ments, and p a r t i c u l a r l y the m a t h e m a t i c a l 
ones were f i r s t p u b l i s h e d i n B r i t a i n " . 3 8 

The same b i a s e s l e d to the u n d e r e s t i m a t i o n 

o f the v a l u e o f the A s i a n l e a r n i n g and n a v i g a 

t i o n a l s k i l l s by e i g h t e e n t h c e n t u r y E u r o p e a n s . 

P r o g r e s s had been r a p i d d u r i n g the p r e v i o u s t h r e e 

hundred y e a r s and t h e r e f o r e d i d s e t them a p r o b 

lem o f a p p r e c i a t i o n . N e v e r t h e l e s s , a r a t h e r 

t y p i c a l a r r o g a n c e e v i d e n t l y p r e - c o n d i t i o n e d the 

o u t l o o k s of e i g h t e e n t h c e n t u r y w r i t e r s , s u c h a s 

the g e o g r a p h e r George Henry M i l l a r , who w i t h the 

h e l p of one o f C a p t a i n Cook's men W i l l i a m L a n g f o r c 

w r o t e the a u t h o r i t a t i v e and v a s t New and U n i v e r 

s a l System o f Geography f i r s t p u b l i s h e d i n 1 7 8 3 . 

The b i a s e s may be s e e n f o r example i n h i s comments 

on Arab s c i e n c e o f w h i c h he w r o t e 

"Whatever p r o g r e s s t h e y may f o r m e r l y have 
made i n t h e s c i e n c e s , t h e y a r e a t p r e s e n t 
a t a v e r y low ebb, the A r a b s a f f o r d i n g no 
monument of g e n i u s , no p r o d u c t i o n s o f 
i n d u s t r y t h a t e n t i t l e them t o any r a n k 
i n the h i s t o r y o f t h e human mind. P h y s i c , 
p h i l o s o p y , astronomy and m a t h e m a t i c s , f o r 
w h i c h t h e y were once so famous, a r e so l o s t 
amongst them t h a t s c a r c e l y any t r a c e s a r e 
r e m a i n i n g " . 3 9 

John R o b e r t s o n The E l e m e n t s o f N a v i g a t i o n , con
t a i n i n g the t h e o r y and p r a c t i c e , w i t h the n e c e s s a r y 
t a b l e s . To w h i c h i s added a t r e a t i s e on marine f o r 
t i f i c a t i o n . London ( F i r s t e d i t i o n 1 7 7 2 ) . T h i s 
q u o t a t i o n i s t a k e n from the p r e f a c e o f the f i f t h 
e d i t i o n ( 1 7 8 4 ) c o r r e c t e d by W i l l i a m Wales, Master 
o f the R o y a l M a t h e m a t i c a l S c h o o l , C h r i s t ' s H o s p i t a l 
London. John R o b e r t s o n t e l u x v n ilS^UlU was flysfc m a s t e r of#, e 

TUy&L J\Uvat Academy, P o r t s m o u t h . Note a l s o the f i r s t 
t e x t book f o r C h r i s t ' s H o s p i t a l Boys A New System 
o f Mathematics , w r i t t e n by S i r J o n a s Moore, p r o 
duced i n 1681 , had a t i t l e page showing p u p i l s 
w i t h many n a v i g a t i o n a l i n s t r u m e n t s , a n e a r l y 
i n d i c a t i o n o f the m a t h e m a t i c a l b i a s o f the s c h o o l . 
39 

George Henry M i l l a r , The New and U n i v e r s a l 
System of_G a pgraphy b e i n g a Complete H i s t o r y and 
D e s c r i p t i o n o f the Whole World . A l e x Hogg. 
London. 1783. p . 1 1 7 . 
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Though M i l l a r m e n t i o n s Arab t r a d e s a c r o s s 

the I n d i a n Ocean and Red S e a , h i s d i s m i s s a l o f 
Arab s c i e n c e and r e f e r e n c e to the o u s t i n g of the 
A r a b s by P o r t u g u e s e s h i p s i n the s i x t e e n t h c e n 
t u r y was more l i k e l y to r e i n f o r c e t h e p r e j u d i c e 
o f E u r o p e a n s u p e r i o r i t y r a t h e r t h a n the s t u d y 
o f i n t e r c h a n g e s o f t e c h n o l o g y . T h i s p o i n t comes 
out e v e n more c l e a r l y i n M i l l a r ' s m i s a p p r a i s a l o f 
C h i n e s e t e c h n o l o g y and i n h i s d i s m i s s a l o f what 

4o 

might be termed t h e — C h i n e s e i n t e r c h a n g e . - — 

Most o f the e i g h t e e n t h c e n t u r y s t u d i e s o f 

n a v i g a t i o n were s e v e r e l y p r a c t i c a l manuals l i k e 

John Barrow's N a v i g a t i o B r i t a n n i c a ; Or a Complete 

System o f N a v i g a t i o n ' , p u b l i s h e d i n 1750. B e s i d e s 

B a r r o w ' s f o u r r e f e r e n c e s to Frenchmen, and m e n t i o n 

i n h i s p r e f a c e o f U l l o a ' s R e l a c i o n de V i a g e a l a 

A m e r i c a M e r i d i o n a l por l a Medida G e o m e t r i c a y 

A s t r o n o m i c a de l a M e r i d i a n a, por Orden de s i c |saj 

M a j e s t a d C a t h o l i c a , f o r e i g n i d e a s were t o t a l l y 
~ 41 i g n o r e d , o r unacknowledged. John R o b e r t s o n ' s 

work by c o n t r a s t i s o u t s t a n d i n g i n i t s f a i r e r 

acknowledgement of E u r o p e a n , and e s p e c i a l l y 

I b e r i a n a d v a n c e s i n n a v i g a t i o n a l methods. However, 

f o r t h i s R o b e r t s o n r e l i e d a l m o s t t o t a l l y on the 

t r e a t i s e o f James W i l s o n f i r s t p u b l i s h e d i n the 

f o u r t h e d i t i o n o f R o b e r t s o n ' s work i n I 7 8 O . 

I b i d . p.49 and " C h i n e s e I n t e r c h a n g e " c h a p t e r X / l l 
n o t e 1 . 
41 

John Barrow. N a v i g a t i o B r i t a n n i c a ; Or a Complete 
System o f N a v i g a t i o n i n a l l i t s B r a n c h e s , b o t h 
w i t h r e g a r d to T h e o r y and P r a c t i c e . London. W.& J . 
Mount and T.Page. 1750. p . v i i i , f o r r e f e r e n c e to 
U l l o a ' s work. B a r r o w ' s book was d e d i c a t e d t o B a r o n 
S o b e r t o n ( A d m i r a l Anson) who took s p e c i a l i n t e r e s t 
m problems c r e a t e d by S p a n i s h s t r a t e g y i n the 
P a c i f i c Ocean. 
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T h i s i s a l l the more s u r p r i s i n g b e c a u s e 

the e i g h t e e n t h c e n t u r y was the heyday o f s p l e n d i d l y 
produced a c c o u n t s o f voyages of d i s c o v e r y and 
s p e c u l a t i o n about t h e s o u t h e r n c o n t i n e n t s u c h a s 
the two volumes o f N a v i g a n t i u m atque I t i n e r a n t i u m 
B i b l i o t h e c a by John H a r r i s ( 1 7 0 5 ) . A c c o u n t s by 

Anson C a l l e n d a r and A s t l e y were so w i d e l y r e a d 

t h a t p o p u l a r e d i t i o n s ( p r e f i x e d w i t h the a u t h o r ' s 

name o r sometimes the p u b l i s h e r s ) a l s o went throug] 

many e d i t i o n s . O f t e n f e a t u r e s of t h e s e works were 

t h i n l y d i s g u i s e d r e v i s i o n s o f r i v a l works o r p r e 

d e c e s s o r s . E v e n the more c a r e f u l r e v i s i o n s l i k e 

D r.John C a m p b e l l ' s second e d i t i o n o f N a v i g a n t i u m 

atque I t i n e r a n t i u m B i b l i o t h e c a p r o d u c e d between 

17kk and 1748 c o n c e n t r a t e d on the theme t h a t 

" t h e r e i s no doubt t r a d e w i l l m a i n t a i n u s " and 

d i s m i s s e d the e a r l i e r S p a n i s h a c h i e v e m e n t s , p a r -
/ 42 

t i c u l a r l y a t t a c k i n g the methods of Q u i r o s . 

I n p r e p a r i n g the two volumes o f 'An 

H i s t o r i c a l C o l l e c t i o n of S e v e r a l Voyages and 

D i s c o v e r i e s m the S o u t h P a c i f i c Ocean , A l e x a n d e r 

D a l r y m p l e ( l a t e r to be a p p o i n t e d the f i r s t Hydro-

g r a p h e r t o the Mavy f^t/ic A d m i r a l t y i n 1 7 9 5 ) a d m i t t e d 

t h a t he owed much to the i d e a s o f C h a r l e s de 
John H a r r i s . N a v i g a n t i u m atque I J b i n e r a n t i u m 

B i b 1 i o t h e c a . A c o m p l e a ^ " C o l l e g e t i o n o f _ V o y a g e s _and 
T r a v e l s o f above f o u r hundred of the most a u t h e n t i l 
W r i t e r s . J j y John H a r r i s , AM, FRS. London, 1 7 6 5 . A 
copy o f t h i s work h e l d by the tfreharne f a m i l y , 
p a s s e d i n t o the hands o f the B r i t i s h S t e e l C o r p o r 
a t i o n , and i s now on l o a n to the M e r s e y s i d e County 
Museum S e r v i c e . J . C . B e a g l e h o l e i n The L i f e of 
C a p t a i n James Cook. A.& C . B l a c k . London 1974 g i v e s 
some i n t e r e s t i n g background i n f o r m a t i o n to John 
C a m p b e l l ' s r e v i s i o n , on p p . 1 1 8 - 1 1 9 . He c i t e s t h e 
N a v i g a n t i u m aAque.. I t i n e r a n t i u m B i b l i o t h e c a y c a r e 
f u l l y r e v i s e d by John C a m p b e l l , 1744-8, V o l . 1 , 
p . x v i and p . 3 3 5 » a s examples of the p r e v a l e n t i d e a 
o f ' e x c l u s i v i t y ' and C a m p b e l l ' s s e n t i m e n t t h a t 
B r i t i s h s e t t l e m e n t o f the S o u t h e r n C o n t i n e n t w ould 
enhance "the t r u e and n a t u r a l S t r e n g t h o f t h i s 
C o u n t r y , e x t e n d our N a v a l Power and r a i s e t h e 
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B r o s s e s , a u t h o r o f ' H i s t o i r e d e s N a v i g a t i o n s aux 

T e r r e s A u s t r a l e s . N e v e r t h e l e s s the f i r s t volume 

of D a l r y m p l e ' s work a s p u b l i s h e d i n 1770 i s n o t e 

w o r t h y f o r i t c o n c e n t r a t e d e n t i r e l y on S p a n i s h 

a c h i e v e m e n t s . D a l r y m p l e c o u l d n o t spe a k too h i g h l y 
43 

o f Q u i r o s and h i s methods and o u t l o o k s . T h e s e 

volumes, and h i s e a r l i e r a r g u m e n t a t i v e book An 

Account o f the D i s c o v e r i e s made i n the South 

P a c i f i k O^eanTbefore 1764 ' stemmed from h i s 

y o u t h f u l i n t e r e s t i n the v o y a g e s o f M a g e l l a n , 

Mendana, Q u i r o s , S c h o u t e n , Le M a i r e , Tasman and 

Rogeveen. T h i s i n t e r e s t was supplemented between 

1759 and 1764 by h i s vo y a g e s i n the S e c r e t S e r v i c e 

o f the E a s t I n d i a Company to Macao, Formosa, the 

P h i l i p p i n e s and t h e E a s t I n d i e s . On S u l u he had 

e s t a b l i s h e d v e r y f r i e n d l y r e l a t i o n s w i t h the 

n a t i v e s , o r ' I n d i a n s 9 a s he c a l l e d them, f o l l o w i n g 

t h i s up w i t h a s e c o n d v i s i t . On h i s second v i s i t 

to M a n i l l a he met many S p a n i s h s a i l o r s , and 

g a t h e r e d many t a l e s of e x p l o r a t i o n , i n c l u d i n g 

d e t a i l s o f T o r r e s ' s p a s s a g e s o u t h o f New G u i n e a , 

and o f the i s l a n d s d i s c o v e r e d by J u a n F e r n a n d e z . 

He combined t h e s e d e t a i l s w i t h h i s own m e t i c u l o u s l y 

k e p t J o u r n a l s , w h i c h i n c l u d e d c o a s t a l p r o f i l e s and 

s u r v e y s , and w i t h d e t a i l s o f o t h e r s h o r e s g a t h e r e d 

from v a r i o u s s o u r c e s , to produce n o t a r u n n i n g 

^ S e e J . C . B e a g l e h o l e . O p . c i t . p p . 1 0 4 - 5 , 1 2 0 - 1 2 1 , 
286, 3 4 9 , 3 5 4 , 3 6 8 , 3 7 2 . I t i s a l s o r e v e a l i n g t o 
compare C a l l a n d e r ' s b u c c a n e e r t r e a t m e n t o f De 
B r o s s e s ' s H i s t o i r e w i t h D a l r y m p l e * s c a r e f u l 
acknowledgements. 
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s u r v e y , b u t a s he was a t p a i n s to s t r e s s , c h a r t s 

w h i c h c o m p r i s e d d e t a i l s from a wide r a n g e o f 
44 

s o u r c e s . T h e s e c h a r t s o f the c o a s t s o f C h i n a , 

Hainan, P a l a w a u , Borneo, the C h i n a S e a , and e v e n 

one l a t e r p r o v i d e d to h i s g r e a t r i v a l , James Cook, 

showing the T o r r e s S t r a i t , were m a r k e d l y b e t t e r 

t h a n t h o s e p r o v i d e d by the m o t l e y bunch o f London 

c a r t o g r a p h i c a l s u p p l i e r s . N e v e r t h e l e s s the E a s t 
I n d i a Company o n l y p a i d him £ 5 , 0 0 0 f o r a l l t h i s 

45 

work i n 1 7 6 9 . -

I n 1779 t h e y a p p o i n t e d him H y d r o g r a p h e r t o 

the Company, to p r e p a r e a c c u r a t e p r i n t e d c h a r t s 

f o r the Company's s h i p s , and to l o o k a f t e r t h o s e 

c h a r t s w h i c h the E a s t I n d i a Company had r e t a i n e d 

a l b e i t h a p h a z a r d l y s i n c e 1600. He d i d e x t r a c t a s 

much a s he u s e f u l l y c o u l d from the s u r v i v i n g 

c h a r t s but he was w e l l aware t h a t m a s c i e n t i f i c 

a p p r o a c h to the g a i n i n g o f t h i s t y p e o f i n f o r m a 

t i o n from v a r i o u s s o u r c e s , the Company l a g g e d 

b e h i n d the example o f the F r e n c h Depot des C a r t e s 

e t P l a n s , founded m 1 7 2 0 , and w h i c h s i n c e 1750 

had begun to p r i n t c h a r t s b a s e d on the s y s t e m a t i c 

g a t h e r i n g and a p p r a i s a l o f n a v i g a t i o n a l d a t a . I n 

a l l t h i s D a l r y m p l e was however v i r t u a l l y a l o n e i n 

a c k n o w l e d g i n g the e x t e n t o f t h e t e c h n i c a l a c h i e v e -
R e a r A d m i r a l G . S . R i t c h i e , D.S.C.,The A d m i r a l t y 

C h a r t . B r i t i s h N a v a l Hydrography m the N i n e t e e n t h 
C e n t u r y . H o l l i s & C a r t e r . London 1967. p.11. Here 
D a l r y m p l e ' s comments on h i s own J o u r n a l s c o m p i l e d 
a b o a r d the s c h o o n e r C u d d a l o r e whose command he 
o b t a i n e d m 1 7 6 0 , make i n t e r e s t i n g c o m p a r i s o n w i t h 
the i d e a l s o f Q u i r o s whom he a d m i r e d . Q u i r o s l a i d 
down t h a t n a v i g a t i o n i s "an a r t t h a t does n o t 
admit of i g n o r a n c e o r c a r e l e s s n e s s " . D a l r y m p l e 
wrote "My j o u r n a l o f the c o a s t of H a i n a n i s p e r 
haps the most i m p e r f e c t o f any i n my whole voyage; 
i t was on my f i r s t s e t t i n g out i n the C u d d a l o r e ; 
the C h i e f Mate was n o t a n a r t i s t and had a l l t h e 
p r e j u d i c e w h i c h c o n s t a n t l y a t t e n d s i g n o r a n c e . He 
was b e s i d e s v e r y c a r e l e s s a t k e e p i n g the l o g " . 
4^ ^ G . S . R i t c h i e . o n . c i t . n . 1 8 . 
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merits of the Spanish, Dutch and l a t t e r l y the 
French. 

By way of c o n t r a s t , eighteenth century 

Frenchmen acknowledged the E n g l i s h advances, and 

dxd not ove r s t a t e t h e i r own. However, w i t h the 

r i s e of ni n e t e e n t h century " n a t i o n a l i s m " t h i s 

began to change and French ^ f i r s t s * ' were sought. 

L o u i s E s t a n c e l i n produced some s t u d i e s showing 

how the mariners of Dieppe had been the f i r s t to 

A f r i c a , America and the E a s t I n d i e s . These 

- s t u d i e s a p p e a r i n g - i n the 1830s —seemed to f i n d 

support from the Counts Avezac and Alexandre de 
„ 46 Humboldt. 

Meantime i n Spain D. Martin Fernandez etc 

Navarette, P r e s i d e n t of the Academia Royal of 

Madrid supported the r e s e a r c h of Visconde de 

Santarem i n t o the documentary evidence of f i f t 

eenth century d i s c o v e r i e s , m p a r t i c u l a r into the 

ch a r t s which had s u r v i v e d . The f i r s t product of 

these s t u d i e s appeared i n 183^ i n the B u l l e t i n de 

l a S o c i e t e de Geographie de P a r i s ' from Navarettefe 

Alexandre de Humboldt 'Voyages du Bonplands 
Voyages on regions e q u i n o c t i a l du nouveau c o n t i n 
ent e t du progres de l a premiere p a r t i e (Examen 
c r i t i q u e de l ' h i s t o i r e de l a geographie du Nou-
veau Continent et des progres de l'astronomie 
nautique au qumzieme et sixie~me s i e c l e s ) ^ P a r i s 
1 8 3 6 . F a c s i m i l e autegral.Amsterdam 1 9 7 1 • 
Armando Cortesoo. C a r t o g r a f i a e ca r t o g r a f o s 

Portugueses dos seculos XV e XVI. L i s b o n 1 9 3 9 » 
pp.3 6 5 - 4 0 4 . 

Humboldt acknowledged the c o n t r i b u t i o n of Arab 
c i v i l i s a t i o n to Europe and the importance of the 
Spanish and Portuguese i d e a s on astronomy and geo
graphy. He withdrew h i s remarks about French 
achievements i n a l e t t e r to Visconde de Santarem 
a f t e r the l a t t e r had published the Recherches 
of Visconde de Santarem. See 'Lives of the bro
the r s Humboldt t r a n s l a t e d and arranged from the 
German by Klencke and S c h i l l e r by J u l i e t t e Baur. 
London, Ingram and Cooke and Co. 1 8 5 2 . F o r r e f e r 
ence to L o u i s E s t a n c e l i n ' s Recherches sur l e s 
voyages e t decouvertes des na v i g a t e u r s normands en 
Afrique dans l e s I n d i e s o r i e n t a l s e t en Amerique' 
SAG A-rmatiHn C n r t e s a n . n f l . d i ' t . f l . ^ Q . 
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hi s 

pen. Santarem's r e s e a r c h e s a p p e a r e d i n 1 8 4 1 - 2 

a s the Memona sob r e a p r i o r i d a d e des d e s c o b r i -

mentos P o r t u g u e s e s n a c o s t a d * A f r i c a O c c i d e n t a l , 

p a r s e v o i r de i l l u s t r a ^ a o C h r o n i c a do C o n q u i s t a 

da G u i n e por A z u r a r a " , P a r i s 1 8 4 1 , and t h i s 

i n c l u d e d an A t l a s o f V i s c o n d e de Santarem. He 

was t h e f i r s t to g a t h e r and p u b l i s h t h e s e p r o d u c t s 

o f t h e P o r t u g u e s e v o y a g e s , and, i t i s c l a i m e d was 
the f i r s t to use the term " c a r t o g r a p h y " . H i s work 

c a u s e d HumbolAt to r e t r a c t h i s e a r l i e r c l a i m s , and 

m a r k e d l y i n f l u e n c e d s u b s e q u e n t s t u d i e s o f n a v i 

g a t i o n w h i c h have s i n c e acknowledged t h e l e a d i n g 

r o l e o f the P o r t u g u e s e m f i f t e e n t h and s i x t e e n t h 
4 9 

c e n t u r y development of the a r t o f n a v i g a t i o n . 

S t u d i e s made i n the n i n e t e e n t h c e n t u r y began 

to r e f l e c t a much c l o s e r s t u d y o f s o u r c e s . The 

H a k l u y t S o c i e t y , founded m 1846 "to advance edu

c a t i o n and p u b l i c knowledge t h r o u g h p u b l i c a t i o n s 

o f Voyages, T r a v e l s and N a v a l E x p e d i t i o n s was 

t y p i c a l of i n t e r e s t w h i c h c o n c e n t r a t e d m a i n l y on 
d i s c o v e r i e s and i n v o l v e d s u c h s c h o l a r s a s S i r 
4~7 

See Armando C o r t e s a o o p . c i t . p.366 . 
4 8 

The o b j e c t i v e i n h i s p u b l i c a t i o n was * R e s t a b i l -
e c e r p o i s os f a c t o s , e m o n s t r a r com documentos de 
i n d u b i t a r e l f e que a l a l p r e t e n d i d a p r i o r i d a d e 
dos d e s c o b r i m e n t o s dos m a r i t i m o s de Dieppe no 
s e c u l o XJJVe i n s u s t e n t a r e l l a l e o o b j e c t o de 
p r e s e n t e memoria". 
4 9 ~ 

Armando C o r t e s a o C a r t o g r a f i a e c a r t o g r a f o s 
P o r t u g u e s e s dos s e c u l o s XV e XVI' , L i s b o n 1 9 3 5 . 

See a l s o Humboldt, Examen c r i t i q u e ... I 8 3 6 , 
P P . 2 5 7 , 3 8 5 - 6 , and 4 7 8 - 8 3 . 
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Clements Markham, a»<I William Noel S a i n s b u r y , and 

the German Count Von Hammer P u r g a s t a l l . S l o w l y 

t h i s t y p e of i n t e r e s t h a s l e d to a w i d e r a p p r e c i 

a t i o n of the s o u r c e s o f m a t e r i a l a v a i l a b l e f o r 

the s t u d y of n a v i g a t i o n h i s t o r y . An i n t e r n a t i o n a l 

a p p r o a c h was encouraged t h r o u g h the f o u n d a t i o n o f 

the I n t e r n a t i o n a l H y d r o g r a p h i c B u r e a u i n 1921 , and 

the wide s c h o l a r s h i p o f P r o f e s s o r C.R.Boxer and ^ij 

Several P o r t u g u e s e h i s t o r i a n s . 

S i n c e t h e end o f the Second World War, E v a 

T a y l o r , J o s e p h Needham and D.W.Waters have pub

l i s h e d t h e r e s u l t s o f i n v a l u a b l e r e s e a r c h i n t o 

the o r i g i n s o f c e r t a i n n a v i g a t i o n a l methods. 

However i t h a s n o t been so much the d i s c o v e r y 

o f new ways of s o l v i n g problems o f n a v i g a t i o n , 

a s the d i s s e m i n a t i o n and a d o p t i o n o f e a s i l y u n d e r 

s t o o d and p r a c t i c a l i d e a s w h i c h h a s l e d to t h e 

t r a n s f o r m a t i o n o f the w o r l d ' s t r a d i n g p a t t e r n s and 

and economy s i n c e the s e v e n t e e n t h c e n t u r y . I n 

t h i s p r o c e s s the s i m p l e h a r b o u r s i d e s wapping o f 

i n f o r m a t i o n about h a z a r d s , and the c o - o p e r a t i o n 

of l o c a l p i l o t s i n s t r a n g e w a t e r s have been a s 

i m p o r t a n t . J . H . P a r r y m h i s work The D i s c o v e r y 

o f the S e a f i r s t p u b l i s h e d i n 1 9 7 ^ , s t r e s s e d t h e 

r o l e o f l o c a l p i l o t s and the e f f e c t o f S p a n i s h 

employment o f f o r e i g n e r s , b u t s a i d "The b a s i s o f 

our knowledge o f the d i s c o v e r y o f the s e a i s i n 

the e y e w i t n e s s a c c o u n t s o f the men who d i d the 
• it 50 

d i s c ove r i n g 1 1 . 
J . H . P a r r y , The D i s c o v e r y o f the Sea ' , The D i a l 

P r e s s , New Y o r k , 1 9 7 ^ , p.2 9 1 . 
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Zoe Swecker produced a t h e s i s i n 1965 on 

I b e r i a n accounts of A s i a i n the s i x t e e n t h century, 

but thxs had l i t t l e to say on the s p e c i a l i s e d 

s u b j e c t of n a v i g a t i o n . A f t e r t h i s had been com

p l e t e d J . H . E l l i o t t could s t i l l w r i t e that 

"There are great o p p o r t u n i t i e s f o r r e s e a r c h 
i n t o the Spanish t e x t s , as indeed int o the 
general s i x t e e n t h century l i t e r a t u r e of 
e x p l o r a t i o n and d i s c o v e r y . But the most 
rewarding r e s u l t s of t h i s t e x t u a l r e s e a r c h 
are likely~to~~come~f rom i n t e l l i g e n t a t t e m p t s -

to s e t i t i n t o a^wider context of informa
t i o n and i d e a s " . 

T h i s i s what t h i s t h e s i s attempts to do, and 

i n examining such l i t e r a t u r e alongside c h a r t s , 

s u r v i v i n g instruments and some new evidence gained 

through underwater archaeology, i t i s hoped t h a t 

the i n t e r n a t i o n a l interchange of n a v i g a t i o n a l 

knowledge between 1500 and 1620 w i l l be b e t t e r 

a p p r e c i a t e d f o r i t s s i g n i f i c a n c e w i t h i n that 

precocious development of worldwide economy which 

ensued and was made p o s s i b l e by improvements i n 

n a v i g a t i o n a l methods. 

Zoe Swecker,"The E a r l y I b e r i a n Accounts of the 
F a r E a s t 1 5 5 0 - 1 6 0 0 * A D i s s e r t a t i o n submitted to 
the F a c u l t y of S o c i a l Sciences i n candidacy f o r 
the Degree of Doctor of Philosophy. Department of 
H i s t o r y , U n i v e r s i t y of Chicago, I 9 6 O . 

5 % . H . E l l i o t t , The Old World and the New, 1 4 9 2 -
1 6 5 0 , Cambridge U n i v e r s i t y Press 1 9 7 2 , p.6 . 
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PART I 

Chapter 1 

THE ORIGIN OF OFFICIAL PORTUGUESE NAVIGATIONAL 

SERVICES (1317-1520) 

By John I I * s r e i g n (1481-1495) P o r t u g a l 9 s 

r u l e r s had r e a l i s e d that the o r g a n i s a t i o n of 

n a v i g a t i o n a l and hydrographic s e r v i c e s had become 

a matter of major p o l i t i c a l , economic and s c i 

e n t i f i c concern. The adoption of the techniques 

of oceanic—naviga t i on, n e w to - wes t e r n mariner s , 

and the d i s c o v e r y of new lands w i t h t h e i r poss

i b i l i t i e s of v a l u a b l e trade had put Portugal i n 

t h i s p o s i t i o n . E x p l o i t a t i o n of these opportun

i t i e s demanded a more comprehensive o r g a n i s a t i o n 

than had h i t h e r t o e x i s t e d f o r the information and 

s k i l l s b u i l t up by Po r t u g a l ' s maritime community 

and i t s r o y a l patrons. T i g h t e r r e g u l a t i o n of such 

information was only p o s s i b l e i n a c e n t r a l respos-

i t o r y run on b u r e a u c r a t i c l i n e s i n Li s b o n . 

From the outset the purpose of such an 

o r g a n i s a t i o n was to improve n a v i g a t i o n a l standards, 

and s a f e t y a t sea amongst the p i l o t s of the 

• C a r r e i r a da I n d i a 8 . The concerns of the permanent 

o f f i c i a l s of t h i s bureaucracy would cover the 

t r a i n i n g , examination and standards of oceanic 

p i l o t s , the equipment of s h i p s , and the standards 

of workmanship amongst the instrument makers and 

cartographers of Lisbo n . They i s s u e d i n s t r u c t i o n s 

to these p i l o t s to the e f f e c t that they should 

b r i n g back a record of a l l observations taken a t 
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sea or secured otherwise, so that the Cosmo-

grapher Major i n L i s b o n could co-ordinate e f f o r t s 

to improve the o f f i c i a l c h a r t s - the "padrao.s 

d ' e l R e i W o Upon those o f f i c i a l c h a r t s were based 

the only copies that they would a u t h o r i s e f o r use 

on s h i p s of the " C a r r e i r a da I n d i a " . 

The f a c t t h a t s e l l i n g c h a r t s i n p a r t i c u l a r 

was a l u c r a t i v e p r a c t i c e , ensured that c a r t o 

graphers in" L i s b o n were anxious to meet the 

standards l a i d down by these o f f i c i a l s . Conse

quently cartographers v i s i t e d the o f f i c e s of the 

Armazens da Guine e I n d i a (Storehouses of Guinea 

and I n d i a ) where the "padr&os d ' e l R e i n were 

alone v i s i b l e . I t was the q u a l i t y of work done 

i n the rooms of the Armaze'ns and by the instrument 

makers of L i s b o n f o r the Portuguese f l e e t s which 

e s t a b l i s h e d P o r t u g a l ' s r e p u t a t i o n f o r the produc

t i o n and use of these a i d s . As l a t e as 1620 

Portuguese c h a r t s were s t i l l amongst the b e s t 

i n the world. Though t y p i f i e d by conventions and 

p r a c t i c e s developed f o r use i n Europe and the 

A t l a n t i c , they were supplemented i n v i t a l r e s p e c t s 

by elements drawn from Asian p r a c t i c e , encountered 

p a r t i c u l a r l y as the Portuguese proceeded e a s t from 

I n d i a . Given the e x c e l l e n c e and u t i l i t y of these 

a i d s i t was n a t u r a l that c o p y i s t s should a r i s e 

amongst the world's maritime communities and 

outside P o r t u g a l ' s c o n t r o l . The ensuing e r o s i o n 

of Portugal's t e c h n i c a l l e a d l e d q u i t e l i t e r a l l y 

to the a r r i v a l of h o s t i l e well-armed competitors 
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on the shores of her f a r f i l i n g maritime empire. 

Such competitors, once i n p o s s e s s i o n of the 

information and techniques n e c e s s a r y c o n f i d e n t l y 

to make such voyages, posed a s t r a t e g i c t h r e a t 

to Portugal which t h e r e a f t e r proved i n s o l u b l e 

because of the l i m i t e d d e f e n s i v e r e s o u r c e s 

Portugal could muster. 

T h i s long term p o l i t i c a l and economic 

t h r e a t was evident to Por t u g a l ' s r u l e r s from the 

time of the f i r s t A t l a n t i c voyages onwards. 

T h e r e a f t e r , d e s p i t e espionage and some uncomfort

able moments, the t h r e a t d i d not become a s e r i o u s 

r e a l i t y u n t i l the l a t e 16th century. N e v e r t h e l e s s 

the t h r e a t shaped the o r g a n i s a t i o n and p o l i c i e s of 

the Portuguese government and n a v i g a t i o n a l o f f i c e s 

q u i t e as much as t e c h n i c a l c o n s i d e r a t i o n s . T h i s 

was e s p e c i a l l y true of the e a r l y 17th century 

a d m i n i s t r a t i o n , when p o l i c i e s often formulated 

i n Spain, proved to be an incubus to that v e r y 

s p i r i t of d i s c o v e r y that had e a r l i e r taken the 

Portuguese so p r o f i t a b l y a c r o s s the oceans of the 

world. 

The Portuguese Royal f a m i l y were deeply 

in v o l v e d m the p r o v i s i o n of n a v i g a t i o n a l and 

hydrographic s e r v i c e s from the outset of Por t u g a l * s 

maritime expansion. I t was i n i t i a l l y a ve r y 

c r e a t i v e i n f l u e n c e , e s p e c i a l l y v a l u a b l e f o r 

importing f o r e i g n t a l e n t s . Men of wide experience 

and great t a l e n t were brought i n t o Porguguese 

s e r v i c e to hold posts of grea t i n f l u e n c e . I n 
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1317 the king appointed a Genoese, Manuel Pessagno, 

as h e r e d i t a r y admiral of the Portuguese f l e e t . ^ 

A score of I t a l i a n s , who were s k i l l e d masters and 

p i l o t s , came to work under him i n P o r t u g a l . 

The Mediterranean t r a d i t i o n s of n a v i g a t i o n 

which they and others brought to Portugal were 

based on the use of the magnetic compass, the 

t r a v e r s e t a b l e and the portolano. Thus we f i n d 

Portuguese c h a r t s of the e a r l y e x p l o r a t i o n s down 

the A f r i c a n coast employed the same networks of 

loxodromes, coloured a l t e r n a t e l y red, green and 

b l a c k as e a r l i e r I t a l i a n portolanos. Other 

c a r t o g r a p h i c symbols were adopted as standard by 
2 

the Portuguese from the I t a l i a n s . 
1E.G.R.Taylor, The Haven F i n d i n g A r t , p.157. 2 — 
Rear Admiral G.S.Ritchie ( f o r the I n t e r n a t i o n a l 

Hydrographical Organisation) u,500 y e a r s of graph
i c a l and symbolised r e p r e s e n t a t i o n on marine 
c h a r t s " , paper presented i n September 1975 a t 
6th I n t e r n a t i o n a l Conference on the H i s t o r y of 
Cartography. (ICHC) Greenwich. I n that paper 
I t a l i a n c a r t o g r a p n i c symbols were d e s c r i b e d as 
f o l l o w s on pages 2 and 3* 
"The Red Sea i s normally shown i n red, as are 
o f f - l y i n g i s l a n d s and important r i v e r mouths 
g i v i n g a c c e s s to shipping. Names of po r t s where 
safe anchorage, water and p r o v i s i o n s were a v a i l 
able are a l s o shown i n red, b l a c k being used f o r 
other names. C o a s t a l names are on the land and 
at r i g h t - a n g l e s to the c o a s t l i n e , which permits 
the n a v i g a t o r a ' c l e a r v i ew 1 of inshore waters 
and a s s o c i a t e d dangers. Dotting i n r e d d i s h brown 
i s used to show sandbanks or shallow sandy bays. 
Green i s i n v a r i a b l y f o r mountain ranges. 
F l a g s and banners of s t a t e s and c i t i e s are a 
prominent f e a t u r e and doubtless served a u s e f u l 
purpose by i n d i c a t i n g , i n d i r e c t l y , what s o r t of 
r e c e p t i o n the mariner might expect when he 
landed. There are a l s o a few v i g n e t t e s , but 
these i n d i c a t e the importance of a major c i t y 
r a t h e r than p r o v i d i n g r e c o g n i t i o n views from 
seaward. 
The loxodromes are a major f e a t u r e f j j i e l y drawn 
a l t e r n a t e l y i n b l a c k , green and red to f a c i l i t 
ate t h e i r use f o r s e t t i n g the v e s s e l s course. 
I n c o n t r a s t w i t h the draughtsmanship employed on 
the loxodromes are the c a r e l e s s l y drawn s c a l e s , j 
u s u a l l y two i n number. Each d i v i s i o n of the s c a l e } 
iJSLSixbdivided i n t o f i v e p a r t s by c r u d e l y penned ^ 
dots, each d i v i s i o n r e p r e s e n t i n g two portulanm>/es 
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Alongside t h i s , Majorcan n a v i g a t i o n a l 

t r a d i t i o n s and knowledge found t h e i r way i n t o 

Portuguese t r a d i t i o n s . Symbols such as the c r o s s 

to mark an inshore submarine rock, and the compass 

rose both made t h e i r f i r s t known appearances on 

the great C a t a l a n A t l a s of 1375 presented to the 

French Court, and soon a f t e r f e a t u r e d on Portu

guese c h a r t s . The Majorcan t r a d i t i o n was a l s o 

v a l u a b l e f o r the information on o r i e n t a l t r a d i t i o n s 

to whirch i t gave a c c e s s . Thus Arab i n f l u e n c e s a r e 

found to s u r v i v e the Aragonese conquest of the 

B a l e a r i c s m 1229. T h i s 1375 Map i s the 

f i r s t to show an a c c u r a t e European d e p i c t i o n of 
3 

a Chinese ocean going junk. Yet f u r t h e r t r a d i -

t i o n s were represented by Abraham Cresques, 

b e l i e v e d to be the major c o n t r i b u t o r to the 

C a t a l a n A t l a s . He p r a c t i s e d the p r o f e s s i o n s 

of cartographer and instrument maker, wh i l e 

Master Jacome, v e r y probably h i s son, d i d the 

same and e s t a b l i s h e d f o r h i m s e l f a f i n e r eputa

t i o n . Jacome*s s e r v i c e s were secured f o r P o r t u g a l 

by P r i n c e Henry The Navigator i n 1420. Not 

only d i d t h i s b r i n g Majorcan t r a d i t i o n s to 

Portugal, i t s e t the precedent f o r the next 300 

year s of I b e r i a n p r a c t i c e where the p r o f e s s i o n s 

of instrument maker and cartographer were often 

combined. 

3 
^G.R.G.Worcester, Junks and Sampans of the 
Yangtze Naval I n s t i t u t e Press.Annapolis, 
1971 , p.18. 
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Master Jacome a l s o brought Jewish s c h o l a r 

s h i p and geographical l e a r n i n g to P o r t u g a l . I t 

was a t r a d i t i o n that had e a r l i e r been f o s t e r e d i n 

Aragon, where the King p a t r o n i s e d both Jacome and 
k 

h i s f a t h e r . I t a l s o i n c l u d e d the l e a r n i n g of 
0 

men such as Rabbi Benjamin of Tudela who l e f t f o r 

Baghdad i n 1159 and returned v i a Egypt to C a s t i l l e 

i n 1 1 7 3 . His i t i n e r a r y and t a l e s of p l a c e s as f a r 
away as China was f u l l of d e t a i l . I t was more 

i n t e r e s t i n g than t h a t of the second gre a t 1 2 t h 

century Hebrew t r a v e l l e r , Rabbi P e t a c h i a of 

Ratisbon whose i t i n e r a r y of a journey v i a Trans 

Caucasia to Baghdad was h e a v i l y e d i t e d and 

reduced by Rabbi Yahudi the Pious. Undoubtedly 

one of Benjamin 8s purposes was to seek safe 

refuges f o r h i s b r e t h r e n who were being i n c r e a s 

i n g l y persecuted i n Europe. 

I n 1381 Aragonese r o y a l records show the r i g h t of 
e s t a b l i s h i n g p u b l i c baths i n Majorca was conceded 
to Abraham Cresques d e s c r i b e d as "magister 
mapparaundorum et buxolarum" ("master of maps 
and magnetic compasses"). Other orders f o r maps, 
t a b l e s and t r a v e r s e t a b l e s followed i n 1382 and 
1 3 8 7 . I n 1392 a f t e r Abraham's death King John of 
Aragon sent to Majorca f o r " t a b l a s de navegar" 
and "mappamundi" (maps and n a v i g a t i n g t a b l e s ) . 
Duorte Pacheco P e r e i r a i n the Esmeraldo de 

S i t u Orbis c i r c a 1508 noted that P r i n c e Henry 
had brought from Majorca one Master Jacome, 
master of n a u t i c a l c h a r t s "... who taught the 
making thereof to those w i t h whom these l i v i n g 
i n one time hence a l s o l e a r n t " . See A . T e i x e i r a 
da Mota, "Some notes on t h i s o r g a n i s a t i o n of 
hydrographical s e r v i c e s i n Portugal u n t i l the 
beginning of the 1 9 t h century". ICHC 1 9 7 5 -
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Though t h i s p e r s e c u t i o n r e a c h e d a peak o f 

s a n g u i n a r y h a t r e d i n 15th and 1 6 t h c e n t u r y I b e r i a , 

i t d i d n o t p r e v e n t I b e r i a n Jews from making a 

c o n s i d e r a b l e c o n t r i b u t i o n t o n a v i g a t i o n a l advance 
5 

when g i v e n the o p p o r t u n i t y by r o y a l p a t r o n a g e . 

The P o r t u g u e s e were a l s o i n c o n t a c t w i t h 

the m a r i t i m e t r a d i t i o n s of s a i l o r s from n o r t h 

w e s t e r n E u r o p e . Though t h e r e was a much f r e q u e n t e d 
r o u t e to and from the C h a n n e l p o r t s , the P o r t u g u e s e 

r a r e l y a p p e a r e d t o f i n d the s k i l l s o r knowledge 

o f n o r t h e r n p i l o t s v e r y u s e f u l f o r o c e a n i c e x p l o r 

a t i o n . 

P r i n c e H e n r y ' s r e s p e c t f o r p i l o t s from 

n o r t h e r n Europe was s c a n t . T h i s was shown i n h i s 

a t t i t u d e to G i l E a n n e s ' s s t o r i e s o f the A f r i c a n 

c o a s t i n 1433.^ The P r i n c e s a i d ? 

" I f t h e r e were any a u t h o r i t y f o r the 
s t o r i e s t h a t t h e y t e l l I would n o t blame 
you, b ut you have r e p o r t e d to me o n l y the 
o p i n i o n s o f f o u r seamen from the F l a n d e r s 
t r a d e , o r from o t h e r w e l l - f r e q u e n t e d p o r t s 
who know n o t h i n g o f the n e e d l e or o f the 
s a i l i n g c h a r t " . ' 

John K i r t l a n d W r i g h t . The G e o g r a p h i c a l l o r e o f 
the time o f t he C r u s a d e s . A s t u d y i n the H i s t o r y 
o f M e d i e v a l S c i e n c e and T r a d i t i o n i n 'Western 
Europe . Dover Books. NY. I965, pp.117-8. 
^ D a v i d D i v i n e , The Opening o f the World C o l l i n s 
London 1973 PwlOO. ' 
Eannes was a young s q u i r e s e n t to p a s s Cape 

B o j a d o r . I t was the 1 4 t h a t t e m p t to do s o , b u t 
Ea n n e s e x p l o i t e d h i s chance once he was beyond 
Cape Nun to go i n s t e a d to the C a n a r i e s and c o l l e c t 
n a t i v e s to s e l l a s s l a v e s b a c k i n L a g o s . E a n n e s 
e x p l a i n e d h i m s e l f to Henry by b l a n d l y a s s e i t i n g 
l i k e n o r t h e r n s a i l o r s t h a t w i n d and c u r r e n t would 
make s u c h v o y a g e s i m p o s s i b l e . He was t o l d t o t r y 
a g a i n and s u c c e e d e d i n p a s s i n g Cape B o j a d o r i n 
1 439. 
''ibid. This translation i s based on one by C.R.Beazley and 
Edgar Prestage, The Chronicle of the Discovery and Conquest 
of Guinea written by Gomes Eannnes de Azurara, Hakluyt Society 
London, 1896,Vol 1, p33. 
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I t was the i n t e r n a t i o n a l gathering of 

experts i n 15th century Portugal as a r e s u l t of 

r o y a l patronage which i s the u s e f u l core of the 

legends about Sagres. Perhaps the court of 

Sagres with i t s palace, a school of n a v i g a t i o n , 

and observatory, f i l l e d with an entourage of 

s c i e n t i s t s , cartographers and astronomers, was a 

generic name f o r establishments used by Henry a t 

V i s c a , C o v i l h a , L i s b o n , Lagos, Raposiera, Sagres, 

Faro and S i I v e s . By l453Az.urara d e c l a r e d i n h i s 

Chronica dos f e t t o s de Guine that he had wished 

to w r i t e s 

"... an account of that noble town which our 
Pri n c e caused them to b u i l d on Cape S t . 
Vincent, a t the p l a c e where both seas 
meet, to w i t the great Ocean Sea and the 
Mediterranean Sea. But of the p e r f e c t i o n s 
of that town i t i s not p o s s i b l e to speak 
here a t l a r g e , because when t h i s book was 
w r i t t e n there were only w a l l s standing, g 
though of greath s t r e n g t h , and a few houses". 

The c h r o n i c l e r i m r a r a a l s o provides evidence f o r 

the view that Henry the Navigator f o s t e r e d 

P o r t u g a l ' s hydrographic s e r v i c e s . He notes that 

450 miles of c o a s t l i n e beyond Cape Bojador was 

added i n 1443 to the c a r t o g r a p h i c a l r e p r e s e n t a 

t i o n , probably the same coast as that mentioned 

i n the l e t t e r of Don Pedro dated October 22nd, 

1443. Don Pedro s a i d that P r i n c e Henry "had 

caused a n a u t i c a l c h a r t to be made" of the lands 

0i-> / f - e ^ i ' e j A j t j ^ o t e t h a t the chapel of Guadelupe a t 
Sagres where Henry prayed s t i l l stands. S i r F r a n c i s 
Drake drew a plan of one b u i l d i n g standing there 
i n 1 5 8 7 . The remains of others a r e d i s c u s s e d by 
U r s u l a S t u a r t Mason and Ch a r l e s G . M i l l e r i n 
"There and Back F o r t a l e z a " NMM Monograph No.36 
1 9 7 8 pp.103-108 . 
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d i s c o v e r e d beyond Cape Bojador. 

The improvement of such n a v i g a t i o n a l a i d s 

posed major s c i e n t i f i c and t e c h n i c a l c h a l l e n g e s 

both to s c i e n t i s t s , instrument makers and s a i l o r s . 

Between 1430 and 1485 not only were the quadrant 

and a s t r o l a b e f i r s t used a t sea to f i x p o s i t i o n s 

r e l a t i v e to the heavens, r u l e s f o r obs e r v a t i o n of 

P o l a r i s appeared. Towards the end of the century 

r u l e s f o r ob t a i n i n g the same co-ordinate, but by 

observing i n s t e a d the sun i n i t s meridian passage, 

a l s o appeared. This was d i r e c t l y l i n k e d w i t h the 

i n t e r v e n t i o n of John I I i n 1 4 8 4 . ^ He formed a 

commission, the s o - c a l l e d 'Mathematicians J u n t a 8 

to f i n d s o l u t i o n s to the general problems of 

p o s i t i o n f i n d i n g a t sea (and the p a r t i c u l a r ones 

of doing so i n the Southern Hemisphere, where 

P o l a r i s was not seen) and of s e c u r i n g p o s i t i o n a l 

information to improve r u t t e r s and c h a r t s . Joao 

de Barros says the King* s Junta was to u t i l i s e 

a wide range of t a l e n t . Thus the Junta i n c l u d e d 

a Royal p h y s i c i a n Master Rodrigo, a Royal c h a p l a i n 

Bishop O r t i z , and a le a r n e d Jew Jose V i z i n h o . The 

l a s t mentioned was a p u p i l of another l e a r n e d 

Jewish astronomer from Salamanca, Abraham Zacuto. 

Zacuto had produced even more accurate t a b l e s f o r 

the Sun's d a i l y d e c l i n a t i o n than those compiled 

by h i s more famous contemporary, Regiomontanus. 
o 
A T e i x e i r a da Mota. 11 Some notes on the o r g a n i s a 

t i o n of hydrographic s e r v i c e s i n Po r t u g a l u n t i l 
the beginning of the 19th century". A paper 
presented to 6th ICHC September 1975. p.1. 
10 
D.W.Waters, Art of Navigation . p.47. 
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Vizinho undoubtedly knew of Zacuto's observations 

and t a b l e s with, r a d i x 1473 which were l a t e r 

published as the Almanack Perpetuum '. He 

probably i n f l u e n c e d the Junta to suggest that 

handwritten copies of Zacuto's work be prepared 

f o r the most h i g h l y t r a i n e d p i l o t s and masters 

i n order to a s s i s t them i n p o s i t i o n f i n d i n g on 

important oceanic voyages. The f a c t t h a t the 

o l d e s t s u r v i v i n g n a v i g a t i o n manual, the Regimento 

do A s t r o l a b i o e do Quadrante , p r i n t e d i n L i s b o n 

i n 1509 contains a l i s t of l a t i t u d e s going only 

as f a r as the equator suggests i t was compiled 

i n the e a r l y 1480s , p o s s i b l y as a r e s u l t of the 

Junta's work. T h i s manual was probably f i r s t 

p r i n t e d about the time Zacuto l e f t Salamanca f o r 
11 

Lisbon, that i s about 1495. 

The development of such new a i d s , techniques 

and knowledge presented a whole s e r i e s of new 

problems. I t was no easy matter to t e a c h a simple 

mariner the new Regiment of the Sun. Again there 

were problems i n working out how to use i n s t r u 

ments copied from A s i a n or Arab prototypes. The 

account w r i t t e n by John of G a l i c i a on C a b r a l ' s 

voyage i n 1500 i l l u s t r a t e d those problems and 

serves to u n d e r l ine how much more d i f f i c u l t i t 

was f o r a simple s a i l o r to work a c c u r a t e l y when 

even an experienced astronomer l i k e John f a c e d 

problems of i n a c c u r a t e and i n c o n s i s t e n t observa

t i o n s . C l e a r l y the problems of making, teaching 

and i s s u i n g the l a t e s t n a v i g a t i o n a l a i d s r e q u i r e d 
E.G.R.Taylor, The Haven F i n d i n g A r t , p.162. 
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a more comprehensive answer than the r o y a l 

patronage of a few e x p e r t s . 

I t has long been thought that the competent 

body s e t up to do t h i s , among i t s many other 

r e s p o n s i b i l i t i e s , was the Casa da I n d i a . The 

r e c e n t r e s e a r c h of F.Mendes da Luz has e s t a b l i s h e d 

that the Casa's r e s p o n s i b i l i t i e s were f o r the 

economic a s p e c t s of Empire and that the competent 

body f o r p r o v i d i n g n a v i g a t i o n a l s e r v i c e s was the 

"Armazen da G u i n e l a t e r renamed a f t e r the 

rounding of A f r i c a as the "Armazen da Guine, 
1 2 

Mina e I n d i a s " , I t s o r i g i n s are to be found 

towards the l a t t e r end of that same period of 

r a p i d t e c h n i c a l advance i n n a v i g a t i o n a l p r a c t i c e 
1 T 

from 1430 to 1485. A l e t t e r of a c q u i t t a n c e A . T e i x e i r a da Mota.op.cit. ICHC /1975 p.2. c i t e s 
from F.P.Mendes da Luz. 0 Conselho da I n d i a , 
L i s b o n ,1952 pp.60 -68 and Dois organisimos de 
adminstracao u l t r a m a r i n a no seculo x v i ? a Caga 
da I n d i a e os Armazens da Guine, Mina e I n d i a s 
a viagem d i Fernao de Magaghlaes e a questao 
das Molucas L i s b o n 1975, pp.100-108. 
13 E. G. R. T a y l o r , H a v P n F i n d i n g Ar-t, 
p. 162 took the opposite view 
of t h i s period. The f i r s t recorded marine use 
of a quadrant by the Portuguese i n 1 4 5 6 - 7 , 
t h e i r use of the a s t r o l a b e by 1 4 8 1 and t h e i r 
use of l a t i t u d e t a b l e s s t r e t c h i n g to the equator 
compiled i n 1 4 7 3 suggest T a y l o r ' s view must now be 
thought erroneous. See a l s o Mallettj - F l o r e n t i n e 
G a l l e v s of the F i f t e e n t h Century , Oxford Univ. 
P r e s s I967, p.200 f o r d i s c u s s i o n of Pole S t a r 
observations recorded i n The Diary of Luca d i 
Maso d e g l i A l b i z z i , Captain of the Venetian 
G a l l e y s v i s i t i n g F l a n d e r s and England i n 1429-30. 
Other i n t e r e s t i n g r e f e r e n c e s i n t h i s p r i n t e d 
v e r s i o n of the d i a r i e s may be found on pp.209-210, 
224, 236 and 241 . 
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records Diogo Marques as holding the post of 

R e c e i v e r of the Armazen from 1 4 8 0 to 1 4 8 7 , and 

being r e s p o n s i b l e f o r the f i t t i n g out of s h i p s 

w i t h food, weapons and many n a u t i c a l a r t i c l e s , 
1 4 

i n c l u d i n g 96 compasses. That the holder of 

t h i s post was r e s p o n s i b l e f o r i s s u i n g such a i d s 

as a keeper of s t o r e s , (almoxarife") i s confirmed 

by other r e f e r e n c e s to Marquesas s u c c e s s o r i n the 

post, Bartholomeu D i a s . 

Yet another important r e s p o n s i b i l i t y 

f a l l i n g upon the holder of t h i s post i n c l u d e d 

a s s e s s i n g the competence of a ship'.s master p r i o r 

to r o y a l c o n f i r m a t i o n of the command. Royal 

w r i t s of December 3 . 1 4 8 7 and October 1 1 , 1 4 9 6 

show that both Marques and Dias a c t e d i n t h i s 

way, while two of D i a s ' s own w r i t s confirming 

the commands of Duarte Goncalves and Joao 

Aveiro have a l s o s u r v i v e d . ^ ^ 

I n i t s e a r l y days many other r e s p o n s i b i l i t i e s 
f o r n a u t i c a l matters f e l l upon t h i s body i n c l u d i n g 
_ • 

A . T e i x e i r a da Mota, ICHC I 9 7 5 pp . 3 and 17 
c i t e s MSS i n B i b l i o t h e c a R i c c a r d i a n a , F l o r e n c e 
MSS 1910 f . 82. 
1 5 I b i d . p p . 3 and 17 (Notes 1 1 - 1 3 ) Writ of December 
3 , 1 4 8 7 mentions Diogo Marques as keeper of 
s t o r e s a t the "casas do almazen de Guine" and 
Joao Coelho as f i t f o r the post as master of the 
c a r a v e l "Santa Maria do Mondego", before confirm
ing the appointment. 

Writ of 1 0 . 7 . 1 4 9 4 mentions Duarte Goncalves 
as master of the "Santa Maria".^ 

Writ of 25 . 2 . 1 4 9 7 mentions Joao de Aveiro as 
master of the " C i r n e " . 
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the payment of s h i p s * gunners and advice on 

s h i p b u i l d i n g . There i s l i t t l e evidence about 

the j u n i o r s t a f f employed by the Armazen before 

the r e o r g a n i s a t i o n of 1501. However, one document 

shows the 'almoxarife' was i n v o l v e d i n 1496 i n 

the d e c i s i o n to employ Andre Affonso a t the 

s t a f f i n c l u d e d c l e r k s who kept records of _ 

instruments i s s u e d , and copied v a r i o u s Regimentos, 

while hydrographers worked to copy the standard 

c h a r t s i s s u e d to p i l o t s . A d e c i s i o n to c e n t r a l i s e 

information i n one l o c a l i t y i s suggested by the 

moving of the Casa da I n d i a i n 1481 from Lagos 
1 7 

to L i s b o n . There i t was near the o f f i c e s of 
the Armazen and the s i t e of a new r o y a l palace 

on the Tagus to be completed i n 1505• 

Despite i t s appearance as an e f f i c i e n t 

o r g a n i s a t i o n , i t was i n r e a l i t y v ery dependant 

f o r i t s smooth operation on the i n d i v i d u a l s k i l l s 

of i t s ' a l m o x a r i f e L He had to be a top l e v e l 

n a u t i c a l expert, w e l l aware of the l a t e s t d i s 

c o v e r i e s - a man l i k e Bartolomeu D i a s . T h i s man's 

v a s t knowledge of s h i p b u i l d i n g q u a l i f i e d him to 

s u p e r v i s e the c o n s t r u c t i o n of Vasco da Gama's 

f l e e t o D i a s ' s r e p u t a t i o n as a n a v i g a t o r and 

master was e s t a b l i s h e d by h i s famous voyage of 

d i s c o v e r y i n 1487-8, when he had e s t a b l i s h e d 

the nature of the South A t l a n t i c wind system i n 

rounding the Cape of Good Hope. He p r a c t i s e d 

Avmazen da Casa da Guine 16 Doub t l e s s the 

16 I b i d , pp.3 and 17 (Note 1o) f o r 10.1.1496. 
I b i d . p.2. 17 
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c e l e s t i a l n a v i g a t i o n to f i x h i s p o s i t i o n s and 

draw a chart of h i s new d i s c o v e r i e s . Thus h i s 

untimely death m the South A t l a n t i c when s a i l i n g 

w i t h C a b r a l i n 1500 deprived the Armazen of a 

v i t a l and experienced o f f i c i a l , and l e d d i r e c t l y 

to Manuel I I 9 s r e - o r g a n i s a t i o n i n 1501. 

A r o y a l l e t t e r to A l a v a r e z Dias on October 

27, 1501 r e v e a l e d t h a t the k i n g had decided to 

add another c l e r k to the s t a f f of the Armazen, 

"seeing and c o n s i d e r i n g how the house our 

Almazem de Guine i s growing, as a l s o the 

business thereof by reason of the present trade 

of the I n d i e s " . I n November a major new post 

was c r e a t e d and the nobleman Jorge de Vasconcelos 

appointed to i t w i t h the t i t l e of 'Provedor dos 
/ 18 

Armazens'. He was g i v e n a u t h o r i t y over the 

•Almoxarife* and r e s p o n s i b i l i t y f o r the management 

of the whole body. He a l s o had the p a r t i c u l a r 

f u n c t i o n of s u p e r v i s i n g the f i t t i n g out of a l l 

Royal s h i p s going to A f r i c a or I n d i a , i n c l u d i n g 

a l l the n a u t i c a l t a c k l e , weapons, s t o r e s and 

crews. 

The scope f o r r a p i d expansion of the o f f i c e 

was v a s t , but so too were the d i f f i c u l t i e s f a c i n g 

t h i s newly expanded and important body. Something 

had to be done q u i c k l y to improve the s a f e t y 

record of the Portuguese f l e e t s . Pedro A l v a r e z 

Cabral had j u s t returned from a voyage to I n d i a 

i n which 6 of h i s o r i g i n a l 13 s h i p s had f a i l e d to 

I b i d . p.k and Note 17. 
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19 ^ r e t u r n to Lisbon. The f u t u r e of the Armazens 

was now assured as they c o n t i n u a l l y sought to 

solve the s a f e t y problems of oceanic voyages by 

improving the q u a l i t y of t h e i r a i d s . 

However the Armazen* s a c t i v i t i e s must a l s o 

be seen i n a broader context. The prospects f o r 

Portugal r e v e a l e d by the voyages of Vasco da 

Gatna and Cabral were as a l l u r i n g as I n d i a ' s wealtl 

was legendary. Having s u p e r i o r i t y of fire-power 

i n t h e i r s h i p s , the f i r s t r e a c t i o n of the 

Portuguese was to secure the c a r r y i n g trades 

of the I n d i a n Ocean by t e r r o r i s i n g t h e i r r i v a l s 

along the A f r i c a n and Malabari c o a s t s . T h i s was 

t y p i f i e d by the p o l i c i e s of DomVasco da Gama's 

second e a s t e r n voyage which began i n 1 5 0 2 . 

I n s o f a r as t e r r o r could secure mastery Da Gama 

was s u c c e s s f u l i n e s t a b l i s h i n g the Portuguese 
. . . 20 p o s i t i o n . 

However Manuel r e a l i s e d that to obtain 

e x c l u s i v e c o n t r o l of E a s t e r n trade, he would — . _ 
C a b r a l , The Voyage of Pedro A l v a r e s Cabral to 

Braz i l and I n d i a . Hak. Soc. 2nd s e r i e s LXXI 1 9 3 7 . 

20 
A pamphlet purporting to be a l e t t e r from King 

Manuel to the King and Queen of C a s t i l l e announc
ing da Gama's s u c c e s s was p r i n t e d m 1 5 0 5 , though 
i t bore the date J u l y 1 4 9 9 ^ I t s t a t e d Portuguese 
p o l i c y . "We hope w i t h h e l p of God, that the 
great trade which now e n r i c h e s the Moors of 
those p a r t s ... s h a l l i n consequence of our 
ordinances, be d i v e r t e d to the n a t i v e s and s h i p s 
of our own kingdom". See J.H.Parry > The Discovery 
of the Sea , Weidenfield and Nicolson, London 
1 9 7 5 , P.213-
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have to do more t h a n s e n d out o c c a s i o n a l v o y a g e s 

o f p l u n d e r i n g p i r a c y . He would need permanent 

r e p r e s e n t a t i o n i n I n d i a and a m i l i t a r y p r e s e n c e 

to p r o t e c t t h a t p o s i t i o n . Such a p o l i c y was 

a d v o c a t e d by D u a r t e P a c h e c o , a s o l d i e r o f con

s i d e r a b l e wisdom who had s a i l e d f o r I n d i a i n 1503» 

and who had c o n d u c t e d a b r i l l i a n t and s u c c e s s f u l 

d e f e n c e o f the P o r t u g u e s e f a c t o r y a t C o c h i n when 

a t t a c k e d by the v a s t army o f the Zamorxn o f C a l i c u t . 

T h i s l e d to Manuel's appointment o f F r a n c i s c o de 

A l m e i d a a s the f i r s t V i c e r o y o f I n d i a i n 1505• 

A t h i s d i s p o s a l was a l a r g e f l e e t and s e v e r a l 

t housand s o l d i e r s to be u s e d i n c a p t u r i n g s t r a t e g i c 

p o r t s and e s t a b l i s h i n g a monopoly o f o v e r s e a s 

t r a d e i n the I n d i a n Ocean. 

D u a r t e Pacheco P e r e i r a ' s book E s m e r a l d o 

de S i t u O r b i s shows K i n g Manuel a l s o a p p r e c i a t e d 

t h a t f o r e x c l u s i v e c o n t r o l of the s e a r o u t e to 

I n d i a , the d e t a i l s o f how t o n a v i g a t e a l o n g i t 

were a s t r a t e g i c p r e r e q u i s i t e . T h i s u n d e r l a y 

Manuel's c o n c e r n to l e a v e n o t h i n g t o chance i n 

1 4 9 7 when p r e p a r a t i o n s f o r Vasco da Gama's voyage 

were b e i n g made w i t h D i a s ' s a d v i c e . L i k e w i s e 

Manuel's c h o i c e o f the d e t e r m i n e d V a s c o da Gama, 

a f i n e n a v i g a t o r and someone who would l e a v e 

n o t h i n g to chance showed how p o l i t i c s and n a v i g a 

t i o n were becoming i n t e r t w i n e d . As to c o s t 

D u a r t e Pacheco P e r e i r a w r o t e o f t h e s e p r e p a r a t i o n s 

t h a t t h e r e was no t e c h n i c a l s k i m p i n g . 
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n T h e b e s t and most s k i l l f u l p i l o t s and 
m a s t e r s i n P o r t u g a l were s e n t on t h i s 
voyage and t h e y r e c e i v e d b e s i d e s o t h e r 
f a v o u r s , s a l a r i e s h i g h e r t h a n t h o s e o f 
the seamen o f o t h e r c o u n t r i e s . The 
money s p e n t on the few s h i p s o f t h i s 
e x p e d i t i o n was so g r e a t t h a t I w i l l n o t 
go i n t o d e t a i l f o r f e a r o f n o t b e i n g 
b e l i e v e d " . ^ 

A n o t h e r t h r e a d o f t h i s p o l i c y i n v o l v e d t h e 

development and a c q u i s i t i o n o f a s y s t e m a t i c body 

of i n f o r m a t i o n a b o u t the o c e a n r o u t e s . From t h e 

o u t s e t o f Da G a m a ' s voyage, and o v e r t h e n e x t 

c e n t u r y t h e r e was a s y s t e m a t i c a t t e m p t to u t i l i s e 

l o c a l n a v i g a t i o n a l knowledge h i t h e r t o r e s t r i c t e d 

to As-ian s a i l o r s . A c t i n g on the A s i a n e x p e r i e n c e s 

o f e a r l i e r t r a v e l l e r s , V a s c o da Gama took t h r e e 

A r a b i c i n t e r p r e t e r s on h i s voyage o f 1 4 9 7 - 9 » 

knowing the A r a b s c o n t r o l l e d the s e a r o u t e from 

A f r i c a to I n d i a . 

Not o n l y d i d Vasco da Gama's voyage 

r e p r e s e n t the contemporary c l i m a x o f E u r o p e a n 

n a v i g a t i o n a l s k i l l s , i t a l s o marked the e v o l u t i o n 

o f the t r a d i t i o n a l i n t e r e s t i n E a s t e r n t r a v e l o g u e s 

i n t o the f i r s t hand exchange o f l o c a l e a s t e r n 

knowledge, between competent n a v i g a t o r s o f two 

d i f f e r e n t t r a d i t i o n s . The f u l l i m p l i c a t i o n s o f 

the t e c h n i c a l exchange i n i t i a t e d by Da Gama w i t h 

the Arab p i l o t s o f f the e a s t c o a s t of A f r i c a w i l l 

be d i s c u s s e d l a t e r . S u f f i c e to n o t e h e r e t h a t 

Da Gama brought home f i v e o r s i x I n d i a n s , a 

J e w i s h merchant and a young Moor. T o g e t h e r t h e y — _ . 
D„Lachj A s i a i n the Making o f Europe , C h i c a g o 

U n i v e r s i t y P r e s s . C h i c a g o and London 1 965. V o l . 1 , 
Book 1, pp.95-6 . 
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would p r o v i d e i n v a l u a b l e f i r s t hand i n f o r m a t i o n 

t o P o r t u g a l . F u r t h e r v a l u a b l e i n f o r m a t i o n on 

the A t l a n t i c w i n d s y s t e m , Arab methods o f c e l e s t i a l 

n a v i g a t i o n , the monsoon p a t t e r n o f the I n d i a n 

Ocean, the q u a l i t y and d a n g e r s o f u s i n g E a s t 

A f r i c a n p i l o t s and p o r t s was i n v a l u a b l e t o t h e 

Armazens. T h e r e a f t e r t e c h n i c a l e x c h a n g e s o f 

n a v i g a t i o n a l knowledge w i t h A s i a n s a i l o r s was so 

d e v e l o p e d a s to v a s t l y e n r i c h b o t h I b e r i a n and 

o t h e r n a v i g a t i o n a l t r a d i t i o n s a s we s h a l l s e e . 

Manuel's t h i n k i n g about the development o f 

n a v i g a t i o n a l s e r v i c e s f o r h i s f l e e t s on t h e s e 

A s i a n v o y a g e s i s f u r t h e r r e v e a l e d by a l e t t e r 

o f a F l o r e n t i n e who s a i l e d w i t h A f f o n s o de 

A l b u q u e r q u e ' s f l e e t w h i c h s e t out f o r I n d i a on 

A p r i l 6, 1503. T h e r e t h e n e ed to draw c h a r t s 

showing the v a s t r e g i o n s o f A s i a and the r o u t e s 

t h i t h e r t o g e t h e r w i t h a l l the known i s l a n d s and 

c o a s t s was s t r e s s e d . The K i n g i s t h e r e i n r e p o r t e d 

a s commanding t h a t t h i s be done on the b a s i s o f 

c h a r t s made by e x p e r i e n c e d s e a f a r e r s and w i t h new 

p l a c e names m o r d e r t h a t " s h o r t l y t h e s e s e a s w i l l 
22 

be q u i t e a s w e l l known a s the M e d i t e r r a n e a n o n e s " . 

F o r s i m i l a r r e a s o n s i n 1507-9 the a u t h o r o f 

E s m e r a l d o de S i t u O r b i s i n c l u d e d d e t a i l s o f 

the l a t i t u d e o b s e r v a t i o n s t a k e n on a n I n d i a n 

v oyage. T h a t the new c h a r t s were b a s e d on 
l a t i t u d e o b s e r v a t i o n s t a k e n by b o t h P o r t u g u e s e 
pp 

Da Mota 6 th ICHC p.4 . 
The F l o r e n t i n e was G i o v a n n i da E m p o l i , a g e n t o f 

the G u a l t e v o t l i - F r e s c o b a l d i s y n d i c a t e . 
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and Arab s a i l o r s i s shown by the famous C a n t i n o 

p l a n i s p h e r e w i t h i t s much more a c c u r a t e p l a c i n g 

o f A f r i c a ' s c o a s t s . 

The C a n t i n o p l a n i s p h e r e a l s o s e r v e s t o 

h i g h l i g h t the p roblems o f s u c h an a p p r o a c h to 

P o r t u g a l ' s n a v i g a t i o n a l problems. T h i s map 

showed the v e r y l a t e s t i n f o r m a t i o n b r o u g h t b a c k 

by C a b r a l i n 1501. I n O c t o b e r 1502 the map was 

s u r r e p t i t i o u s l y o b t a i n e d by A l b e r t o C a n t i n o , 

a c t i n g a s an a g e n t f o r the Duke E r c o l e d ' E s t e 

o f F e r r a r a . I t i s now on the B i b l i o t h e c a 

E s t e n s e i n Modena, a s t a n d i n g t r i b u t e to I t a l i a n 

a n x i e t y t o l e a r n o f t h e new s e a r o u t e t h a t 

t h r e a t e n e d t h e i r o l d r o u t e . 

The P o r t u g u e s e were a n x i o u s too, f o r the 

s m u g g l i n g out o f the C a n t i n o p l a n i s p h e r e r e p r e 

s e n t e d a c o n s i d e r a b l e l o s s . Not o n l y was i t one 

o f the few c o p i e s o f m a n u s c r i p t c h a r t s made a t 

the Armazen, and v a l u a b l e on a c c o u n t o f i t s 

r a r i t y , i t was a much b e t t e r r e p r e s e n t a t i o n o f 

A s i a n w a t e r s t h a n most co n t e m p o r a r y c h a r t s o f 

T e i x e i r a da Mota " C a r t o g r a p h i a . N a u t i q u e dans 
1'ocean I n d i e n a v a n t l e x v i e S i e c l e ' . 6igwe. 
C o l l o g u e I n t e r n a t i o n a l d ' H i s t o i r e m a r i t i m e e t 
du Deuxieme Congres de 1 ' A s s o c i a t i o n H i s t o r i q u e 
I n t e r n a t i o n a l e de 1'ocean I n d i e n . f&efcj it LAMzngp 
MarquesJty'fcMjWPo^.s SEVPEN 1964 pp.77-9 and f i g s i««vA 

R . A . S k e l t o n , E x p l o r e r s Maps, S p r i n g 
Books, London 1970, p.33 and f i g . 1 9 . 
^The C a n t i n o p l a n i s p h e r e shows the c o a s t o f 

Sao J o r g e da Mina Guine ( G o l d C o a s t ) and f u r t h e r 
s o u t h c r o s s e s mark the p a d r o e s s e t up on V a s c o 
da Gama's voyage and by e a r l i e r e x p l o r e r s . 
F l a g s on the e a s t c o a s t o f A f r i c a denote the 
p o i n t s where Da Gama and l a t e r C a b r a l l a n d e d . 
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2 4 the E a s t . 

Y e t the b e s t r e p r e s e n t a t i o n o f I n d i a , 

C e y l o n , Malaya, Sumatra and the C h i n a C o a s t was 

s t i l l xn P o r t u g a l , the r o u g h l y c o n t e m p o r a r y w o r l d 

map o f N i c o l o da Canexro. T h i s Genoese o p e r a t i n g 

i n L i s b o n showed I n d x a xn a b l u n t e r and more 

a c c u r a t e form t h a n the C a n t i n o c h a r t . He s t x l l 

u s e d the t r a d i t i o n a l names e.g. T a r t a r i a , C a t a i o , 

but h i s u t x l i s a t i o n of Arab s o u r c e s i s n o t so 
2 5 

c l e a r a s on the Cantxno map. 

P o r t u g u e s e a n x i e t y l e d on November 13 1504 

to a r o y a l c h a r t e r f o r b i d d i n g n a u t i c a l c h a r t s 

to show d a t a on n a v i g a t i o n r e l a t i n g to p o r t s 

beyond the r x v e r Congo. C h a r t s n o t c o m p l y i n g 

w i t h t h i s p r o v i s i o n had to be t a k e n to the 

P r o v e d o r dos Amazens, J o r g e de V a s c o n c e l o s who 

was to e l i m i n a t e t h e d a t a . The c o n s t r u c t i o n 

o f a l l t e r r e s t r i a l g l o b e s , w i t h o u t e x c e p t i o n 

was f o r b x d d e n , but one presumes s u c h work con

t i n u e d w i t h x n the s u p p o s e d l y s e c u r e w a l l s o f 

the A r m a z e n s . ^ 
24 ~ 

J . C o r t e s a o . G e o g r a p h i c a l J o u r n a l LXXXIX, 
1937j "The P r e Columbian D i s c o v e r y of A m e r i c a " , 
Po30. 

J . C o r t e s a o c i t e s A l g u n s documentos do A r c h i v e 
N a c i o n a l da T o r r e do Tombo L i s b o n . 1892 
p p . 9 , 1 4 , 4 5 . 
^PMC, V o l 1 pp.8 - 9 . 

D.Lach. A s i a i n t h e Making o f Europe . V o l . 1 , 
p . 2 1 9 - Note J u a n de l a Cosa was on a m i s s i o n of 
c a r t o g r a p h i c a l e s p i o n a g e to L i s b o n i n 1502. He 
soon r e t u r n e d to S e v i l l e t o make a map o f A s i a n 
w a t e r s . 
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The e x p l a n a t i o n o f t h i s about t u r n i n 

p o l i c y c a n o n l y be found i n a n a t t e m p t t o " 

c l a s s i f y c h a r t s a s s t a t e s e c r e t s . A l o n g 

s t a n d i n g s e n s i t i v i t y amongst P o r t u g a l 8 s r u l e r s 

to economic arguments pushed the k i n g towards 

a d v a n c i n g n a v i g a t i o n a l knowledge w i t h i n a n 

o v e r a l l p o l i c y o f o f f i c i a l s e c r e c y on s u c h s t r a t -

e g i c m a t t e r s . S u c h a c l i m a t e c o u l d n o t be c o n -

g r u e n t w i t h the b e s t c l i m a t e f o r a d v a n c i n g n a u t i c a l 

a s t ronomy and h y d r o g r a p h y . 

N a v i g a t i o n a l knowledge i s by i t s v e r y n a t u r e 

i n t e r n a t i o n a l i n c h a r a c t e r and a p p l i c a t i o n , and 

i s b e s t a d v a n c e d by an i n t e r n a t i o n a l i n t e r c h a n g e 

o f knowledge amongst p r a c t i t i o n e r s . I t i s i l l -

s u i t e d to n a t i o n a l b u r e a u c r a t i c c o n t r o l i n the 

l o n g term a s was shown by events m 

the H a n s e a t i c L e a g u e , C h i n a and even I 5 t h - 1 7 t h 

c e n t u r y P o r t u g a l , S p a i n and H o l l a n d . T h e r e 

n a v i g a t i o n a l p r o g r e s s was s u p p o r t e d o r r e t a r d e d 

a s d i c t a t e d by t h o s e g o v e r n m e n t s 9 f i n a n c i a l 

i n t e r e s t s m an e x c l u s i v e c o n t r o l o f s e a r o u t e s 

and t r a d e s . 

Whereas t o d a y many o f the problems a s s o c i 

a t e d w i t h n a t i o n a l h y d r o g r a p h i c i n s t i t u t i o n s 

have been s o l v e d by a n i n t e r n a t i o n a l a p p r o a c h t o 

e o s u r i n j s a f e t y a t s e a , the a p p r e c i a t i o n t h a t 

the maximum a d v a n t a g e can be made o f l i m i t e d 

r e s o u r c e s t hrough i n t e r n a t i o n a l c o - o p e r a t i o n 

stems from the f o u n d i n g o f t he I n t e r n a t i o n a l 
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Hydrographic Bureau i n 1921. However such a 

b u r e a u c r a t i c approach t a i l o r e d to the nature of 

n a v i g a t i o n a l knowledge could not f i t 14th and 

15th century o f f i c i a l outlooks. Jaime Cortesao 

attempted to o u t l i n e the approach of the o f f i c i a l 

15th century mind, f o r i t e x e r c i s e d a formative 

i n f l u e n c e on the development of n a v i g a t i o n a l 

knowledge i n s i d e and outside o f f i c i a l o r g a n i s a - — 

t i o n s i n the 16th and 1 7 t h c e n t u r i e s . Against 

i t only o c c a s i o n a l l u r c h e s were made toward an 

i n t e r n a t i o n a l approach. 
i 

J.Cortesao s t a t e d that P o r t u g a l , on 

f i n d i n g a new sea route which a l s o o f f e r e d the 

p o s s i b i l i t y of a l u c r a t i v e trade, sought to 

"transform the trade i n t o a monopoly; to c l o s e 

the routes by means of t r e a t i e s and p r o h i b i t o r y 

f a b l e s , or by p e r s e c u t i o n of a l l t r a n s g r e s s o r s ; 

to conceal t h e i r p o l i c i e s and commercial a c t i v i 

t i e s , as w e l l as the f a c t s connected w i t h them; 

to keep an eye on f o r e i g n e r s abroad and a t home, 

and to exclude them from t h e i r s o c i a l c i r c l e ... 

Th i s p o l i c y of monopoly and se c r e c y was s t r i c t e r 

i n proportion to the weakness of t h e i r d e f e n s i v e 

means, the number of p o t e n t i a l competitors, and 

the extent of the maritime routes and of the 
27 

newly discovered l a n d s " . 

As we have seen, and w i l l see, Portuguese 

r o y a l p o l i c y towards n a v i g a t i o n a l advance w i l l 

not f i t so simple an economic a n a l y s i s . I n the 
27 ^ ~ ' ~ 

Jaime Cortesao The Pre-Columbian Discovery of 
AmericaV Geographical J o u r n a l LXXXIX, 1937 pp.29-42. T h i s e x t r a c t i s from p.30. 
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15th c e n t u r y the crown c l e a r l y p a t r o n i s e d 

f o r e i g n e r s who c o u l d make a c o n t r i b u t i o n to 

n a v i g a t i o n a l a d v a n c e . We s h a l l examine l a t e r 

the P o r t u g u e s e s u c c e s s i n e n f o r c i n g t h o s e s e c r e c y 

c l a s s i f i c a t i o n s o f n a v i g a t i o n a l i n f o r m a t i o n w h i c h 

c o n s t i t u t e d the p r e - e n t r y b a r r i e r to t h o s e s e e k i n g 

to b r e a k P o r t u g a l ' s monopoly o f the d i r e c t s e a 

l a n e s t o I n d i a . What C o r t e s a o has d e m o n s t r a t e d 

i s the development o f an o f f i c i a l p o l i c y of 

e x c l u s i v i t y , by s u c c e s s i v e m e r c h a n t - k i n g s who 

w i s h e d to use P o r t u g a l ' s n a v i g a t i o n a l s k i l l t o 

t h i s economic end. I n t h i s c o n t e x t the employment 

of f o r e i g n n a v i g a t o r s , i n s t r u m e n t makers and 

t h e o r e t i c i a n s i s e x p l a i n e d . They were employed by 

the P o r t u g u e s e k i n g s to q u i c k e n the a t t a i n m e n t of 

t h e i r u l t i m a t e economic g o a l . 

The i n i t i a l moves towards s e c r e c y and 

e x c l u s i v i t y made i n 1443 were s t r e n g t h e n e d a s a 

r e s u l t o f d e l i b e r a t e p o l i t i c a l p r e s s u r e put on 

the Pope. By 1454 t h i s p r e s s u r e had s e c u r e d a 

P a p a l B u l l w h i c h f o r b a d e C h r i s t i a n s t o n a v i g a t e 

towards t h e n e w l y d i s c o v e r e d l a n d s w i t h o u t the 

p e r m i s s i o n o f t h e K i n g o f P o r t u g a l . However, 

F r a Mauro p r e p a r i n g a famous map o f the w o r l d 

f o r the K i n g o f P o r t u g a l a t Murano n e a r V e n i c e , 

seems to have had e a s y a c c e s s to P o r t u g u e s e 

r e p o r t s o f v o y a g e s made down 
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2 8 the w e s t c o a s t o f A f r i c a . They may have been 

made a v a i l a b l e by V e n e t i a n s i n P o r t u g u e s e s e r v i c e , 

s u c h a s A l v i s e de Ca da Mosto who s a i l e d t h i t h e r 

i n 1 4 5 5 o r 1 4 5 6 o r t h r o u g h A n t o n i o de Not who 

f o l l o w e d and r e t u r n e d by 1 4 6 0. I t was s u c h 

a c t i v i t y , e s p e c i a l l y amongst I t a l i a n s , t h a t l e d t o 

the K i n g d i r e c t i n g i n 1 4 8 0 t h a t c rews o f f o r e i g n 

s h i p s found i n the P o r t u g u e s e zone o f n a v i g a t i o n 
29 

s h o u l d be thrown i n t o the s e a to drown. 

The m a intenance o f s u c h an o f f i c i a l p o l i c y 

o f e x c l u s i v i t y commanded wide p o p u l a r s u p p o r t i n 

P o r t u g a l . I n the C o r t e s o f 1481 K i n g John I I was 

p e t i t i o n e d to f o r b i d any f u t u r e s e t t l e m e n t o f 

f o r e i g n e r s i n P o r t u g a l o r h i s o t h e r d ominions. 

They p o i n t e d out t h a t Genoese and F l o r e n t i n e s 

F r a Mauro's i n s c r i p t i o n s a r e d i s c u s s e d i n t h e 
I n t r o d u c t i o n t o P o r t u g a l i a Monument a Cartographies. 

V o l . 1 by A . C o r t e s a o . The most i n t e r e s t i n g o f F r a 
Mauro's i n s c r i p t i o n s r e a d s a s f o l l o w s and a p p l i e s 
to the A f r i c a n c o a s t s o u t h of the E q u a t o r . 
"Many o p i n i o n s and w r i t i n g s a r e f o und a s s e r t i n g 
t h a t i n the s o u t h e r n p a r t o f the o c e a n 
does n o t s u r r o u n d t h i s our h a b i t u a l and 
t e m p e r a t e zones but we have many w i t n e s s e s 
to the c o n t r a r y and above a l l t h o s e h i s 
m a j e s t y the K i n g of P o r t u g a l has s e n t to 
d i s c o v e r and s e e w i t h t h e i r e y e s , ... and 
t h e y made new c h a r t s o f t h a t n a v i g a t i o n , and 
gave new names to r i v e r s and c o a s t s , c a p e s , 
h a r b o u r s of w h i c h I have had copy; and i f 
anyone c o n t r a d i c t s t h i s t h a t t h e y have s e e n 
w i t h t h e i r e y e s , a l l the more w i l l i t be 
i m p o s s i b l e to a g r e e w i t h o r b e l i e v e t h o s e 
t h a t have l e f t i n t h e i r w r i t i n g s , n o t what 
t h e y s e e w i t h t h e i r e y e s , but thought to be s o " . 

i>e« «i»o pASO -457 <j this thesis 
^ C o r t e s a o o p . c i t . p.30. 
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were p a r t i c u l a r l y dangerous b e c a u s e t h e y r e v e a l e d 
30 

t h e s e c r e t s of the Mina and the A t l a n t i c I s l a n d s . 

W i t h i n a y e a r of C o r t e s a o p u b l i s h i n g t h i s 

i n t e r p r e t a t i o n o f P o r t u g u e s e p o l i c y , G.R.Crone 

wrote t h a t the i n f l u e n c e o f t h e p o l i c y o f s e c r e c y 
"has been e x a g g e r a t e d , and t h a t i t was u n s u c c e s s -

31 
f u l " . He n o t e d i n p a r t i c u l a r the r a p i d i n c l u s i o i 

J . C o r t e s a o , o p . c i t . p. 3 1 . 

J G.R.Crone. "The A l l e ged p r e - C o l u m b i a n D i s c o v e r y 
o f America*, G e o g r a p h i c a l J o u r n a l , LXXXIX , 1 9 3 7 
pp.455 - 4 6 0 (December E d . ) . 

C r o n e ' s a r t i c l e c i t e s G r a z i o s o B e n i n c a s a ' s 
c h a r t made a t V e n i c e i n 1468 showing the C a n a r i e s 
found i n 1456-7 and the d i s c o v e r i e s o f Diogo Cao 
i n 1485 and D i a s ( 1 4 8 7 ) on c h a r t s by S o l i g o made 
i n V e n i c e 1489. ( B . L . E g e r t o n 7 3 ) and on a w o r l d 
map e n g r a v e d by H e n r i c y s M a r t e l l u s (B.J"J.Add.MS. 
1 5 7 6 0 ) . 

S.E. Morison - P o r t u g u e s e Voyages to A m e r i c a 
i n the F i f t e e n t h C e n t u r y - Cambridge Mass. 1940, 
p.82. 

B . W . D i f f i e and G.D.Winnius F o u n d a t i o n s of the 
P o r t u g u e s e E m p i r e . 1415-1580 O x f o r d U n i v . P r e s s 
1 9 7 7 , P o X i i . 

The T i m e s . Monday 17 J a n u a r y I 9 7 6 . O b i t u a r y 
"Samuel E . M o r i s o n " p.16. 

The f i r s t / m e n t i o n o f any P o r t u g u e s e v o y a g e s 
i n t o the A t l a n t i c i s i n V a s c o F e r n a n d e s G a l a s c i 
F e r n a n d i u t r i u s q u e j u r i s c o n s u l t i I l l u s t r i s s i m i 
R e g i s P o r t u g a l l i e o r a t o r I s ad I n n o c e n t i u m 
octauum p o n t i f i c e m marimu de o b e d i e n t i a o r a t i o . 
Rome, An d r e a s F r i e t a g 1485. On f f . 4 - 5 t h e r e i s 
r e f e r e n c e to Cadamosto's d i s c o v e r y o f the Cape 
Verde„Islands " i n oceano a t h l a n t i c o decern i n s u l e 
..o", the c a p t u r e o f A r z i l l a i n 1471, the f o u n d i n g 
o f E l m m a on the G o l d C o a s t i n 1482, and a s t r a n g e 
r e f e r e n c e to the r o u n d i n g o f the Cape o f Good 
Hope i n 1484. 

See S o t h e b y ' s C a t a l o g u e . The C e l e b r a t e d L i b r a r y 
o f B o i e s P e n r o s e . 9 t h September 1971. L o t 2 6 2 . 
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o f i n f o r m a t i o n on P o r t u g u e s e d i s c o v e r i e s i n the 

A t l a n t i c on I t a l i a n c h a r t s o f the l a t e 15 t h 

c e n t u r y . The l a t e Samuel E . M o r i s o n a t t a c k e d 

the C o r t e s a o t h e s i s w i t h r e g a r d to the p r e -

C olumbian d i s c o v e r y o f A m e r i c a n o t i n g a t the 

same time the s e c r e c y p o l i c y " d i d n o t e x i s t 

w i t h r e g a r d to A f r i c a " . I n 1977 P r o f e s s o r D i f f i e 

c o n c l u d e d " t h e r e i s no b a s i s f o r s e c r e t d i s 

c o v e r i e s b e f o r e the known voyag e s o f D i a s , da 

Gama, C a b r a l and o t h e r s " . 

P a r t i c u l a r d i f f i c u l t y i n a s s e s s i n g the 

m e r i t s o f b o t h s i d e s o f t h i s argument i s p r e 

s e n t e d by t h e n a t u r e of the e v i d e n c e . I t would 

be n e c e s s a r y to d e c i d e w h e t h e r a " s e c r e c y p o l i c y " 

e x i s t e d had the P o r t u g u e s e been t o t a l l y s u c c e s s 

f u l m d e n y i n g i n f o r m a t i o n of t h e i r l a t e s t d i s 

c o v e r i e s to o t h e r s . Some e v i d e n c e a s to the 

n a t u r e and d a t e o f the d i s c o v e r y i s n e c e s s a r y 

to a s c e r t a i n what the P o r t u g u e s e were p r o t e c t i n g 

and f o r how l o n g t h e y g a i n e d advantage by t h e i r 

s u b s e q u e n t a c t i o n s . I t i s o n l y where the 

P o r t u g u e s e were l a x i n r e g a r d to s e c r e c y , o r 

where o f f i c i a l l y r e l e a s e d i n f o r m a t i o n may be 
_ 

Samuel E.Morison, P o r t u g u e s e Voyages to A m e r i c a 
m the 15th C e n t u r y . Cambridge Mass. 1940, p.82. 
Samuel E.Monson, A~dmiral o f the Ocean Sea. A 
l i f e of C h r i s t o p h e r Columbus . L i t t l e and Brown, 
B o s t o n , 1942 pp.57-72 . Of p a r t i c u l a r i n t e r e s t i s 
h i s d i s c u s s i o n o f O v i e d o ' s r e f e r e n c e s to a n 
"unknown p i l o t " on p.61. 
B . W . D i f f i e and G.D.Winnius, F o u n d a t i o n s o f t h e 
P o r t u g u e s e E m p i r e , 1415-1580, Oxford./pp.4 3 9 - 4 6 5 . 
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c o n t r a s t e d w i t h a c c o u n t s i n o f f i c i a l P o r t u g u e s e 

hands, t h a t any e v a l u a t i o n o f t h e s e arguments 

can t a k e p l a c e . By the 1 6 t h c e n t u r y a n o t h e r 

d i m e n s i o n , the i n f o r m a t i o n e x t e n s i v e l y exchanged 

m A s i a and E u r o p e , shows by c o n t r a s t P o r t u g u e s e 

d e t e r m i n a t i o n to keep n a v i g a t i o n a l d e t a i l s from 

t h e i r E u r o p e a n r i v a l s . 

A p a t t e r n emerges i n J„Cortesao*s c l a i m 

t h a t much d e t a i l was c e n s o r e d from the o f f i c i a l 

c h r o n i c l e s o f / U u r a r a and Ruy da P i n a i n the mid 

1 5 t h c e n t u r y . The a b s e n c e o f d e t a i l s of Pero de 

C o v i l h a ' s voyages to Goa, C a l i c u t , Hormuz and 

S o f a l a , o r t h e f a c t t h a t no d e t a i l s of D i a s ' s 

voyage to c h a r t 1, 400 m i l e s o f A f r i c a n c o a s t 

around the Cape o f Good Hope to t h e G r e a t F i s h 

R i v e r a p p e a r e d i n the o f f i c i a l c h r o n i c l e of 
33 

John I I * s r e i g n , a r e p a r t o f h i s c a s e . 

A g a i n s t t h i s , the maps p o i n t e d to by Cortesao»s 

c r i t i c s , e.g. M a r t e l l u s ' s 1489 map showing D i a s ' s 

voyage o f 1487, m e r e l y s e r v e to p o i n t the c o n t r a s t 

o f P o r t u g u e s e and I t a l i a n o u t l o o k s and r e i n f o r c e 

C o r t e s a o * s arguments a s to the e x i s t e n c e o f a 

P o r t u g u e s e p o l i c y . 

Comprehensive s t u d y a l o n g t h e s e l i n e s i s 

i m p o s s i b l e f o r t o d a y ' s h i s t o r i a n s b e c a u s e the 

L i s b o n e a r t h q u a k e o f 1755 d e s t r o y e d so many 

r e l e v a n t documents i n c l u d i n g t h o s e k e p t s a f e 33 ~ 
J . C o r t e s a o , o p . c i t . p.31 • 
D.W.Waters. The A r t o f N a v i g a t i o n , i n E n g l a n d 

i n E l i z a b e t h a n and S t u a r t E n g l a n d . N.M.M., 
Gree n w i c h 1978, pp.81-2. 
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and s e c r e t by the P o r t u g u e s e a g e n c i e s . J 0Needham 

wrote 

"the d i s a p p e a r a n c e o f documentary p r o o f 
o f many a l l e d g e d P o r t u g u e s e d i s c o v e r i e s 
h a s c a u s e d g r e a t h e a r t - b u r n i n g among 
modern h i s t o r i a n s , but i t seems t h o s e 
who have m a i n t a i n e d the e x i s t e n c e of. 
a p o l i c y o f s e c r e c y a r e j u s t i f i e d " . - ' 

A ' s e c r e c y p o l i c y " would seem to e x p l a i n 

s e v e r a l o t h e r e a r l y and t a n t a l i s i n g r e f e r e n c e s . 

F o r example m I 4 8 5 , ^ t h r e e y e a r s b e f o r e C o v i l h a 

o r D i a s s e t o u t f o r t h e e a s t c o a s t of A f r i c a , 

V asco F e r n a n d e s de L u c e n a s a i d h i s countrymen 

had a t t a i n e d to the g a t e s of I n d i a " a l m o s t t o 

the Promontorium Prassum, where the A r a b i a n 

G u l f b e g i n s " . N o t h i n g f u r t h e r was d i v u l g e d , 

so i t must r e m a i n i n e x p l i c a b l e u n l e s s t h e r e 

had been a s e c r e t voyage to the E a s t A f r i c a n 

c o a s t , b e f o r e d e t a i l s o f D i a s ' s were g a t h e r e d 

i n I t a l y . 3 5 

Orthodox h i s t o r i a n s have a l w a y s t a k e n 

V a s c o da Gama to be the f i r s t E u r o p e a n to 

s a i l up to S o f a l a a f t e r D i a s . However we know 

C o v i l h a v i s i t e d i t b e f o r e 1^98, h a v i n g s e t o u t 

w i t h P a v i a f o r I n d i a , t r a v e l l i n g on Arab s h i p s , 
q/T 

s p e a k i n g A r a b i c and as s u m i n g Muslim d r e s s . — 
J.Needham, S c i e n c e and C i v i l i s a t i o n i n C h i n a 

Vol.b, P a r t 3 , CUP 1971, p.528. 
35 
36 
3 5 I b i d . 

C h a r l e s E.Beckingham "The t r a v e l s o f Pero de 
C o v i l h a and t h e i r S i g n i f i c a n c e M . I n t e r n a t i o n a l 
C o n f e r e n c e f o r the H i s t o r y of D i s c o v e r i e s . 
L i s b o n I 9 6 0 . 
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C o v i l h a i s known to have l e f t Goa f o r Hormuz i n 

1 4 8 9 , and,as F r a n c i s c o A l v a r e s r e p o r t s , to have 

w r i t t e n to K i n g John o f P o r t u g a l about the p o r t 

o f S o f a l a and the f e a s i b i l i t y o f r o u n d i n g A f r i c a 

by s e a on the way t o I n d i a . Y e t f u r t h e r e v i d e n c e 

o f d i s c o v e r y i s g i v e n by the Arab p i l o t I b n 

M a j i d w i t h i n m a n u s c r i p t s found i n L e n i n g r a d con

t a i n i n g n a v i g a t i o n a l mnemonics,_ and w h i c h d i s 

t i n c t l y s a y a F r a n k i s h e x p e d i t i o n was s h i p w r e c k e d 
3 7 

n e a r S o f a l a a s e a r l y a s 1 4 9 5 . 

Thus o r t h o d o x h i s t o r i a n s of d i s c o v e r y may 

be a t t a c k e d n o t o n l y f o r r e l y i n g on o f f i c i a l 

c h r o n i c l e s , b u t a l s o f o r i g n o r i n g u n p u b l i c i s e d 

n a v i g a t i o n a l i n f o r m a t i o n . No l o n g e r do we have 

to a c c e p t the i g n o r a n c e o f European n a v i g a t o r s , 

e s p e c i a l l y P o r t u g u e s e , about A s i a n w a t e r s on t h e 

b a s i s o f what C a r l E r r e r a c a l l e d "The i n s u p e r a b l e 

argument o f s i l e n c e " . 

T h e r e were a growing number o f t r a v e l l e r s ? 

a c c o u n t s of the e a s t i n E u r o p e a n c i r c u l a t i o n , 

though few b e f o r e 1 5 2 0 were p u b l i s h e d i n P o r t u g a l . 
37 " 

JoNeedham, S c i e n c e and C i v i l i s a t i o n i n C h i n a , 
V o l o I V , p t . 3 . p . 5 2 8 . 

T i b b e t t s , Arab N a v i g a t i o n b e f o r e the Coming of 
the P o r t u g u e s e . R o y a l A s i a t i c S o c i e t y — O r i e n t a l 
T r a n s l a t i o n s Fund. L u e a c , London, 1971 p p . 1 0 - 1 1 . 

G r o s s e t - G r a n g e , An A r a b i a n Sea C h a r t o f t h e 
M i d d le Ages," 

J o u r n a l o f the R o y a l I n s t i t u t e o f N a v i g a t i o n , 
p . 4 4 8 . V o l . 2 8 , No. 4 . 
3 8 ~ J . C o r t e s a o , o p . c i t . p.30. 
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I t would be f o o l h a r d y to s u g g e s t the P o r t u g u e s e 

were n o t aware o f t h i s i n f o r m a t i o n , f o r t h e r e i s 

e v i d e n c e to s u g g e s t t h e y a c t i v e l y sought i t , b u t 

c o n c u r r e n t l y P o r t u g u e s e b u r e a u c r a c y d i s g u i s e d 

a t r a d i t i o n t h a t grew e v e r s t r o n g e r d u r i n g the 

16 t h c e n t u r y - a t r a d i t i o n o f u t i l i s i n g t h e 

p a r t i c u l a r knowledge o f A s i a n s a i l o r s and p i l o t s . 

I n p a y i n g F r a Mauro t o produce a w o r l d , map d u r i n g 

t h e y e a r s 1456-60 , the P o r t u g u e s e crown was 

i n d i r e c t l y p a y i n g f o r p a r t i c u l a r knowledge a b o u t 

the A s i a n s e a s . F r a Mauro u t i l i s e d s u c h s o u r c e s 

a s E u r o p e a n t r a v e l l e r s l i k e Marco P o l o and 

N i c o l o C o n t i , w h i l e two i n s e r t i o n s s u g g e s t he had 
39 

a c c e s s to C h i n e s e s o u r c e s . He p r o v i d e d the 

i n f o r m a t i o n t h a t A f r i c a c o u l d be rounded, though, 

a s he n o t e s the P o r t u g u e s e had n o t y e t p r o v e d 

t h i s d e s p i t e v e n t u r i n g fnam' m i l e s down the 

w e s t c o a s t . I t would be i n t e r e s t i n g to know 

i f he a c t u a l l y had a C h i n e s e map i n the K o r e a n 

s t y l e w h i c h had c o r r e c t l y shown the s l i g h t l y 

s o u t h w e s t e r n o r i e n t a t i o n of A f r i c a ' s s o u t h e r n 

c a p e s s i n c e t h e mid 1 4 t h c e n t u r y , o r w h e t h e r he 

had A r a b i c i n f o r m a t i o n b a s e d on t r a d i t i o n a l 

A r a b i c maps a f t e r the form o f I b n K h u r d a d h b i h 1 s 

9th c e n t u r y e x e m p l a r . T h i s might a c c o u n t f o r 

the t r i a n g u l a r shape of A f r i c a w i t h a s o u t h 

e a s t w a r d o r i e n t a t i o n o f i t s s o u t h e r n c a p e s 

a c t u a l l y shown i n the one copy of F r a Mauro's 

J.Needham, S c i e n c e and C i v i l i s a t i o n m C h i n a . 
V o l . I V , p t . 3 , p . 5 2 8 . 
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4o 
map that s u r v i v e s i n Venice. 

The i n t e n s i t y of Portuguese i n t e r e s t i n 

e a s t e r n information from the mid 15th century 

i s f u r t h e r a t t e s t e d by c o n s u l t a t i o n s w i t h the 

F l o r e n t i n e , Paolo Pozzo T o s c a n e l l i . Canon 

M a r t i n ^ one of King Alfonso's c o u n c i l l o r s , 

asked f o r T o s c a n e l l x ' s opinion on the s h o r t e s t 

way to the s p i c e i s l a n d s and f o r a chart showing the route. The F l o r e n t i n e r e p l i e d : 

"You t e l l me that His Majesty asks f o r 
a d e c l a r a t i o n or v i s u a l demonstration, 
so that he may comprehend i t , and whether 
xt i s p o s s i b l e to f o l l o w the s a i d route ... 
and have decided to demonstrate i t w i t h a ^ 
c h a r t s i m i l a r to those used i n n a v i g a t i o n " . 

He continued to say that t h i s c h a r t showed 

e a s t e r n Europe's c o a s t l i n e and A f r i c a ' s as f a r 

south as Guinea, the e a s t coast of A s i a i n c l u d i n g 

Cipangu (Japan) and many other A s i a n i s l a n d s . He 

s t a t e d from L i s b o n to Quinsay i n China was only 

6,500 mi l e s by a western route and from the i s l a n d 

known as A n t i l l a only 2,500 m i l e s . The i n f e r e n c e 

was the route v i a A f r i c a ' s southern t i p was f a r 

longer than 6,500 m i l e s . T h i s i n the event was 

f a r more a c c u r a t e than the w i l d estimate of the 

length of a western route t h a t would l a t e r hold 
42 

such a t t r a c t i o n f o r Columbus. 
__ 

S„Maqbul Ahmed. ' I s l a m i c Cartography', paper 
presented to 6th I n t e r n a t i o n a l Conference on the 
H i s t o r y of Cartography (p.1) presented here 
d i f f e r e d from Crone's views and i n c l u d e d a d i s 
c u s s i o n of other I s l a m i c maps. 
41 

G.R.Crone, o p . c i t . p.17. 
Christopher Columbus corresponded with Paulo Toscanelli m 
1474» the l a t t e r sending Columbus a copy of a l e t t e r which 
he had previously written to Fernando Martinez, Canon of 
Lisbon. Washington Irving, The L i f e and Voyages of 
Christopher Columbus. H.G. Bonn, London, Vol . 1 , p21-2. 
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Thus we see there was a considerable amount 
of Eastern i n f o r m a t i o n a v a i l a b l e through 
Portuguese patronage tk^c ih/e^es-feX i n *£, 
This was not d i r e c t l y a v a i l a b l e except to n a v i 
gators l i k e Vasco da Gama, as a r e s u l t of the 
considerable and v a r i e d pressures from a l l sides 
to adopt a p o l i c y of e x c l u s i v i t y and vigorous 
secrecy of c l a s s i f i c a t i o n s i n regard to n a v i 
g a t i o n a l i n f o r m a t i o n , even censorship where 
necessary. Also, popular and economic pressures 
a f f e c t e d many of the r e g u l a t i o n s governing the 
operation of Casa da I n d i a and the Armazens i n 
Lisbon, as much as the conduct of the p i l o t s and 
masters i n the C a r r e i r a da I n d i a . The r e g u l a t i o n s 
c e r t a i n l y prompted an I t a l i a n agent i n Lisbon to 
w r i t e s h o r t l y a f t e r the r e t u r n of Cabral•s 
d i f f i c u l t voyage to I n d i a 

" i t i s d i f f i c u l t to get a chart of t h i s 
voyage, because the King has declared 
the death penalty f o r anyone sending one 
a b r o a d " . 3 

The same considerations also motivated the ban 
of 1504 on the pro d u c t i o n o f charts of the sea 
routes to Asia. But d i d Jorge Vasconcelos use 
hi s new a u t h o r i t y to destroy charts of the East? 

The answer i s undoubtedly no, f o r h i s 
s 

i n t e n t i o n was to ensure t h a t only i n the ArmazenS 

^R.A.Skelton, Explorers Maps, Spring Books. 1969. 
P.33. 
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d i d such charts e x i s t . From there they could 
be issued only to those w i t h due a u t h o r i t y i . e . 
the p x l o t s of the C a r r e i r a da I n d i a and a few 
other p r i v i l e g e d o f f i c i a l s . I t was an attempt 
to wreck the p r a c t i c e of copying and s e l l i n g 
the padroes, and to deter and prevent f o r e i g n e r s 
from g a i n i n g such d e t a i l s of the sea lanes to 
Asia. Charts and other aids were presumed t o 
be safe from such commercial espionage i f they 
were i n s i d e the Armazens or i f they were issued 
to p i l o t s by the 'almoxarife* on the basis t h a t 
the p i l o t was bound to surrender them again to 
the ' a l m o x a r i f e 1 when he returned to Lisbon, along 
w i t h any new charts and i n f o r m a t i o n prepared on 
the voyage. 

Confident i n the e f f i c i e n c y of the Armazens 1 

bureaucrats to operate the desired r e s t r i c t i v e 
p r a c t i c e s and maintain secrecy, the Portuguese 
set out to improve t h e i r cartographic record and 
improve the observational accuracy possible w i t h 
the other n a v i g a t i o n a l aids they issued. Con
s i d e r i n g the l a r g e number of people entrusted 
w i t h secrets d u r i n g the course of the s i x t e e n t h 
century, t h e i r confidence was i n large measure 
j u s t i f i e d . However, these o f f i c i a l s f a i l e d t o 
understand a l l the d i f f i c u l t i e s i n v o l v e d i n an 
attempt to r e s t r i c t such knowledge, e s p e c i a l l y 
once an i n t e r n a t i o n a l interchange of n a v i g a t i o n a l 
i n f o r m a t i o n m Asia had been f o s t e r e d . 
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The p o l i c y of u t i l i s i n g such, sources was 
f o r long concealed by the secrecy p r o v i s i o n s , 
though i t s e a r l y existence has been stressed by 
J.H„Parry i n h i s recent p u b l i c a t i o n The Discovery 
of the Sea . The same secrecy p o l i c y so 
necessary once the Venetians began to produce 
copies of charts on woodblocks f o r p r i n t i n g i n 
1508 i s now b e s t _ i l l u s t r a t e d not by reference to — 
European copies o f Portuguese c h a r t s , but by 
reference to the r a t h e r more numerous Portuguese 
charts o f the s i x t e e n t h century, which i t might 
be suggested have o f t e n survived as much f o r 
t h e i r beauty as f o r t h e i r p r a c t i c a l v alue. 
Reference to such charts serves also to show 
how the secrecy p o l i c y concealed both ignorance 
and knowledge, while r e v e a l i n g the scope f o r 
l o c a l i n f o r m a t i o n from eastern p i l o t s . P i r a t e d 
copies o f Portuguese works very r a r e l y recorded 
the s t a t e of knowledge w i t h such honesty. 

An i n s c r i p t i o n on Jorge Reinel's chart of 
1510 shows the Portuguese s i t u a t i o n i n i t s t a n 
t a l i s i n g i n s c r i p t i o n near the East I n d i e s -

"The very populous and noble c i t y o f 
Malacca, about which we s t i l l n e i t h e r 
know, nor has i t been d i s c o v e r e d " , ^ 

J.H.Parry, The Discovery of the Sea, Wiedenfield 
and Nicolson, 197.5*, p . ,229. 

P.M.C. Vol . 1 , p . 1 9 . 
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Yet a t the same time Asian i n f o r m a t i o n was good 
enough f o r Reinel to put i n another i n s c r i p t i o n , 
the u l t i m a t e goal of Portuguese expansion t o the 
East -

" I n t h i s i s l a n d grow a l l the spices". 
Also g r a t e f u l a t t h i s time to l o c a l informa

t i o n was Diogo Lopes de Sequeira who would reach 
Malacca on 11th September 1509. Greater s t i l l 
was the impatience w i t h which h i s d e t a i l e d 
r e p o r t s were awaited i n Lisbon. This was the 
keener as La-Jovco eL Varthema had already brought 
back a considerable amount of i n f o r m a t i o n which 
had been published i n Rome, Venice and Milan 
e a r l y i n 1510. Other u s e f u l i n f o r m a t i o n had 
appeared i n a Dutch n e w s l e t t e r Calcoen .in I504y 

mentioning t h a t Ceylon and Malacca were good 
hi 

sources f o r spices. A small p r i n t e d pamphlet 
appearing i n Nuremburg also spoke o f the East 
I n d i e s g i v i n g a roughly c o r r e c t distance from 
the I n d i a n p o r t o f Quilon to Malacca and Sumatra. 
The Portuguese found there was n o t h i n g so 
t a n t a l i s m g l y a t t r a c t i v e as p a r t i a l knowledge 
of another n a t i o n ' s secret. Soon they were to 
s u f f e r from e x a c t l y t h i s , but by 1510 they knew 
the Dutch account stemmed from a Dutch s a i l o r 
taken on Vasco Da Gama's second voyage and t h a t 
i t was inadequate from the n a v i g a t i o n a l p o i n t of 
view, 

46 Ibid. — — ; 
47a Calcoen was f i r s t published in Antwerp i n 1504« See translation _ 
by J.P.Berjeau Calcoen...(London.1874) .Another similar account by 
an unknown author survives i n the National Library m Vienna,having 
come originally from the collection of Philipine Welser. See D.La.ch 
op. Cit . Vol1, pl60-1 and Vol2 p503.He cites Christine von Hohr, 
Neue Quellen zur zweiten Indienfahrt Vasco da Gama, (Liepzig,1939) 
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When the desired d e t a i l s were secured i n 
Lisbon, the Portuguese made a d e l i b e r a t e attempt 
to m a i n t a in t o t a l secrecy. King Manuel made no 
move to announce t h a t the Portuguese now had the 
v i t a l i n f o r m a t i o n . Though Sequeira returned to 
Lisbon i n 1510, King Manuel d i d not announce the 
formal Portuguese discovery of the r o u t e to 

47. 
Malacca u n t i l h i s momentous announcement i n 1513« 

Besides the e x c l u s i v i t y " c o n s i d e r a t i o n s , the ~" 
secrecy was maintained a t t h i s h i g h l e v e l to give 
Albuquerque i n h i s attempted conquests of Malacca 
and the Red Sea p o r t s a f r e e hand to capture a 
v i t a l s t r a t e g i c s t r o n g p o i n t . 

"Whoever i s l o r d of Malacca has h i s 
hand on the t h r o a t o f Venice. As f a r 
from Malacca, and from Malacca t o China, 
and from China to the Moluccas, and 
from the Moluccas to Java, and from 
Java to Malacca and Sumatra, a l l i s 
m our power". " 

The f u l l s i g n i f i c a n c e of t h i s from a 
n a v i g a t i o n a l standpoint i s considered l a t e r . 
S i m i l a r . p o l i c y considerations can be seen i n 
both Albuquerque's p o l i c y and the Armazen's 
over the attempts to capture Socotra a t the 
entrance t o the Red Sea. Joao Gomes accompanied 
Afonso de Albuquerque to the Red Sea i n the 
capacity of a p i l o t from I n d i a . From there 
he brought a pl a n o f Dahlak I s l a n d . This i s l a n d , 
of considerable s t r a t e g i c importance, thus 
entered Portuguese records from an Arab source 

47b. For a f u l l version of Manuel's l e t t e r i n English see:-
Calendar of State Papers Colonial Series East Indies China & 
Japan . Ed. Noel Sainsbury, Longmans London 1862 . Documental 
48 J.H.Parry The Discovery of the 'Sea L0ndon 1975» P277 
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i n the Red Sea. Perhaps as a r e s u l t o f secrecy-
p r o v i s i o n s , x t has not su r v i v e d i n i t s o r i g i n a l 
form f o r Albuquerque c e r t a i n l y had a grasp o f 
the s t r a t e g i c importance of n a v i g a t i o n a l c h a r t s . 
This much was revealed i n a s e r i e s of documents 
about Indonesian n a v i g a t i o n sent to the k i n g by 
Albuquerque i n August 1512. Likewise the Casa 
and the Armazens also managed t o p r o t e c t the 
works of P i r e s , Rodrigues and Barbosa on Asian 
trade and n a v i g a t i o n w i t h very t i g h t secrecy 
as a r e s u l t of t h e i r understanding of the 
s t r a t e g i c importance of the documents. The 
secrecy the Casa and Armazensmanaged to maintain 
around the Suma O r i e n t a l and i t s i n t e r l e a v e d 
charts and c o a s t a l p r o f i l e s by Francisco Rodrigue 
must remain a t r i b u t e to the o f f i c i a l Portuguese 
n a v i g a t i o n a l agency. Those v i t a l passages about 
the Spice Is l a n d s themselves were never revealed 
u n t i l the p u b l i c a t i o n o f the complete t e x t o f 
the Suma O r i e n t a l i n 1944. Ramusio records 
h i s f r u s t r a t i o n m the 1540s as he sought access 
to t h i s document made twenty years b e f o r e . 

To maintain e f f e c t i v e secrecy such as t h i s , 
the Armazens had to grade t h e i r secrecy c l a s s i f i c 
a t i o n s , f o r a system c l a s s i f y i n g e v e r y t h i n g could 
not be expected t o work or command the respect o f 
a l l very long. They proceeded t h e r e f o r e to 
r e s t r i c t those knowing a l l the s e c r e t s , i n 
a d d i t i o n to r e s t r i c t i n g access to the Armazen 
i t s e l f . They attempted to s a t i s f y n a t i o n a l 
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c u r i o s i t y and p r i d e by c e r t a i n d i s c l o s u r e s and 
to placate bankers and oi?her important f o r e i g n e r s 
w i t h i n t e r e s t s i n the Casa by s e l e c t i v e d i s 
closures. Alongside t h i s , censorship was also 
maintained t o prevent undesirable d i s c l o s u r e s 
from o f f i c i a l records i n l i t e r a r y formats. 

V a l e n t i m Fernandes was responsible f o r 
many o f f i c i a l - d i s c l o s u r e s which -might be seen by 
f o r e i g n e r s and other i n t e r e s t e d persons. He 

published the t r a v e l accounts of Conti and Marco 
50 

Polo w i t h o f f i c i a l sanction a t Lisbon i n 1502. 

They d i d n o t , however, c o n t a i n any v i t a l n a v i 
g a t i o n a l i n f o r m a t i o n , but were p a r t of the 
government's attempt to e x c i t e and maintain 
i n t e r e s t i n the wonders of the east. I n t h i s 
r o l e he was a c t i n g s e m i - o f f i c i a l l y as the e d i t o r 
and t r a n s l a t o r o f i n t e r e s t i n g but non-technical 
i n f o r m a t i o n . I t might be a valuable supplement 
to a n a v i g a t o r once the l a t t e r reached the east, 
but n o t before. 

However t h i i German p r i n t e r and not a r y 
domiciled i n Lisbon had other o f f i c i a l r o l e s 
when he acted as in t e r m e d i a r y between the wealthy 
German merchants o f Lisbon and the government. 
I n t h i s capacity he was o f t e n c a l l e d upon to a c t 
as i n t e r p r e t e r , t r a n s l a t o r , agent and informer 
on Eastern matters. He helped secure German 
p a r t i c i p a t i o n m the 1505 f l e e t , and German 

Lach, o p . c i t . p.158. 
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f i n a n c i a l backing f o r the Portuguese f l e e t s . 
The p r i c e demanded f o r finance was i n f o r m a t i o n 
about the East and so w i t h embarrassed reluctance 
he sent a series of c h a r t s , manuscripts, even 
a p a r r o t to Augsburg between 1505 and 1508. 

There Conrad Peutinger, a r e l a t i v e o f the 
Welsers, bound the charts m wooden covers and 
e n t i t l e d them "De i n s u l i s - e t p e r e g r i n a t i o n i b u s - — 

51 

Lusitanorum", but d i d not p u b l i s h them. 
This and other cases show Fernandes acted w i t h 
d i s c r e t i o n i n choosing those whom he was going 
to i n f o r m i n Germany. Another l e t t e r , unpublished 
u n t i l I 9 6 0 , he addressed t o S t e f f a n Gabler i n 

52 

Nuremberg on 26th June 1510. 

V a l e n t i n Fernandes does not appear to 
have been so c a r e f u l over manuals of n a v i g a t i o n a l 
i n s t r u c t i o n designed f o r u n i v e r s a l use and i n 
teaching coastal p i l o t s the s k i l l s of the oceanic 
n a v i g a t o r . He seems to have p r i n t e d the Regi-
mento do A s t r o l a b i o e do Quadrante i n 1509 and 
the Regimento do A s t r o l a b i o i n the Reporto r i o 
dos Tempo i n 1518. The l a s t item i s almost 
c e r t a i n l y a copy of the same Portuguese Reportor-
ium as was reported l o s t along w i t h the sea 
chests o f John Borough before the High Court 
of Admiralty m 1 5 3 3 - 5 3 

__ 
Lach. i b i d , pp.108 and 159. 

5 2 T e i x e i r a da Mota. 6 th ICHC. I b i d . p.5. 
^E.G.R.Taylor, The Haven F i n d i n g A r t , p . 1 9 3 . 
D.Burwash, E n g l i s h Merchant Shipping , p.29 and 
footnotes of chapter The N a v i g a t i o n a l I n t e r 
changes of N.W.Europe 1520-1580. 
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Fernand.es8 s p u b l i c a t i o n s are s i g n i f i c a n t 
because of t h e i r uniqueness. They are both r a r e 
today, and i n t h e i r own day they were r a r e . They 
are the only p u b l i c a t i o n s p r i n t e d i n Portugal 
p r i o r to 1520 to contain extensive n a v i g a t i o n a l 
i n f o r m a t i o n . Not only d i d the Reportorio 
contain r u l e s f o r using instruments l i k e the 
as t r o l a b e , i t also included c a l e n d i c a l m a t e r i a l 
and astronomical t a b l e s . I t i s suggested they 
may have been p r i n t e d s e c r e t l y to avoid c o p y i s t s ' 
e r r o r s and were as t i g h t l y r e s t r i c t e d i n c i r c u 
l a t i o n as ch a r t s . C e r t a i n l y the Conselho da 
I n d i a d i d not authorise any other p r i n t i n g of 
n a v i g a t i o n a l t e x t s u n t i l Gaspar Reimao's r u t t e r 
i n 1611. Their reasoning whenever the subject 
was discussed was the reduced l i k e l i h o o d of 
s u r r e p t i t i o u s copying of manuscripts, each one 
i n d i v i d u a l l y i d e n t i f i a b l e . 

Royal r e v e l a t i o n o f c e r t a i n geographical 
d i s c o v e r i e s , sometimes gave a l i t t l e n a v i g a t i o n a l 
i n f o r m a t i o n away, but a t t h i s p e r i o d i t was only 
undertaken to f o r e s t a l l the r i v a l claims o f 
Spain to an Eastern empire on the basis of papal 
d i v i s i o n o f the world i n t o exclusive Spanish and 
Portuguese spheres. At the t r e a t y of Tordes-
l l l a s signed i n 1494 the d i v i d i n g l i n e between 
the empires was f i x e d along a meridian 370 

leagues west of the Cape Verde I s l a n d s . This 
J PMC. Vol.IV, p.87 but note Manuel de F i g u e i r i d o 
H i d r o g r a f l a was p r i n t e d m 1608. 

http://Fernand.es
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was the best settlement Portugal could make i n 
1494 because i t seemed to o f f e r her perhaps a 
f o o t h o l d i n the new world she suspected to e x i s t 
i n the west. The consequence was unfortunate 
f o r Portugal because though Cabral could claim 
B r a z i l f o r her, the r i g h t s o f discovery and 

0 

n a v i g a t i o n to the Far East were jeopardised. 
Much -of"Portugal *s e x p l o r a t i o n e f f o r t w a s - d i r - ~ ~ 
ected i n t o the production of charts showing the 
a n t i p o d a l c o n t i n u a t i o n o f the 'raya*, 180 degrees 
of l o n g i t u d e d i s t a n t from the A t l a n t i c l i n e . 

Anxious to p r o t e c t h i s exclusive r i g h t s 
King Manuel sent news of the I n d i a n d i s c o v e r i e s 
to Pope J u l i u s I I i n 1505 and secured three 
papal b u l l s f a v o u r i n g Portuguese commercial and 
missionary a c t i v i t y i n the area. S i m i l a r l y when 
a p r o j e c t was mooted i n Spain i n 1512 to claim 
and capture the Spice Islands f o r Spain, Manuel 
took speedy a c t i o n to announce the capture o f 
Malacca and seek f u r t h e r Papal c o n f i r m a t i o n of 

55 

P o r t u g a l 9 s r i g h t s . He sent a l e t t e r to the 
Pope i n June 1513» a copy o f which l a t e r found 
i t s way i n t o Henry V I I I ' s papers i n England. 
This l e t t e r was f o l l o w e d by a d i p l o m a t i c mission 
l e d by a d i s t i n g u i s h e d n a v i g a t o r and nasral 
commander, T r i s t a o da Cunha. On 7 th June 1514 

Leo X granted Portugal's wishes and issued a 
b u l l which gave "great s e c u r i t y " and n a v i g a t i o n 
r i g h t s to % Lach o p . c i t . pp .160 and 167. 
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w A l l unfrequented places, recovered, 
discovered, found and acquired from 
the a f o r e s a i d i n f i d e l s by the s a i d King 
Emmanuel and h i s successors, b o t h from 
Capes Bojador and Nao to the I n d i e s , as 
i n any place or re g i o n whatsoever, even 
although perchance unknown to us a t 
present ... 
Concurrently the q u a l i t y o f Portuguese 

hydrography was r a p i d l y improved. The appoint
ment of Tome Pires by Albuquerque to b r i n g 
Malacca's finances i n t o order i n -1 J>-11 l e d to 
the l a t t e r undertaking a to u r o f the area. Over 
the next three years he kept a record of h i s 
voyages to Java and Sumatra, and came to app r e c i 
ate the value o f the area's trade. 

Pires had undertaken these voyages i n order 
to discover whether the r i c h e s of the Moluccas 
were or were not on the Portuguese side of the 
T o r d e s i l l a s meridian d e f i n e d i n 149^-. His 
i n t e n t i o n was t o beat and f o r e s t a l l a possible 
Spanish claim to the area. Albuquerque sent 
w i t h P i r e s , Antonio de Abreu, Francisco Serrao, 
and Simao Affonso Bisagudo as captains, and to 
accompany them, two Javanese p i l o t s and Franciso 
Rodrigues 

"a young man of very good knowledge and 
able to make maps and r e p o r t on the area". — 

Laeh, i b i d . p.168. 
5 7 
PMC, p.80. L e t t e r of Albuquerque to the King, 

20 Aug. 1512. 
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To t h i s e x p e d i t i o n we thus owe not only the Suma 
O r i e n t a l , but Serrao•s d e s c r i p t i v e l e t t e r s to 
h i s f r i e n d Magellan, which though now l o s t , 
i n c i t e d Magellan's famous circumnavigation, and 
the f i r s t European charts of the area beyond 
Malacca drawn by Franciso Rodrigues i n 1513. 

As the Portuguese were beginning to char t 
the Moluccas, so they also began to chart the - -
way to China. As we s h a l l see, t h i s n e c e s s i t a t e d 
d i f f e r e n t types of approach and interchange of 
ideas. I t began w i t h Jorge Alvares t a k i n g two 
junks to the mouth of the Canton River i n 1513« 

Femao Peres de Andrade was commissioned by King 
Manuel to conduct a mission to the Chinese 
Emperor i n 1516. On the s t r e n g t h o f the Suma 
O r i e n t a l Pires was appointed envoy to the 
Chinese I m p e r i a l Court. He was landed i n 1517 

a t Canton, but h i s mission f a i l e d because the 
Portuguese f e l l f o u l of the Chinese i n Canton 
and were imprisoned. One of the ca p t i v e s , 
Christovao V e i r a , managed (we do not know how) 
to send i n t e l l i g e n c e r e p o r t s on the depths of 
the r i v e r near Canton. 

The i r problems were, however, minor ones 
compared to the long-term t h r e a t posed to the 
opera t i o n of Portugal's n a v i g a t i o n a l services and 
p o l i c y by the d e f e c t i o n of cartographers, i n s t r u 
ment makers and p i l o t s to r i v a l powers. I t began 
w i t h a d r i f t i n t o the service o f C a s t i l e , 



81 . 

Portugal's wealthy neighbour. Amerigo Vespucci 
took p a r t i n Portuguese expeditions to B r a z i l 
under Goncalo Coelho i n 1501 and 1503 and t h e r e 
f o r e had the o p p o r t u n i t y t o become f a m i l i a r w i t h 
the organxsation o f Portugal's c e n t r a l hydro-
g r a p h i c a l services. He then entered Spanish 
service and i n 1508 was made responsible f o r the 
operation of a 
n a v i g a t i o n a l agency newly set up i n S e v i l l e . 
I n 1508 another Portuguese p i l o t Dias de 
So l i s entered Castile'-5 service and i n 1512 

58 

succeeded Vespucci. 
The problem took a t u r n f o r the worse i n 

1517. Magellan who already had experience of 
Asian waters had seen the markets of Malacca, 
and formed a close f r i e n d s h i p i n correspondence 
w i t h Serrao who was t o l i v e out h i s days i n 
Ternate, l e f t Portugal a t the i n s i s t e n c e of 
Duarte Barbosa and C r i s t o b a l de Haro„ The lo s s 
was not j u s t of a s k i l l e d master and s o l d i e r , 
but was the more serious because of Magellan's 
a c t i v i t i e s when he was i n disgrace i n Lisbon i n 
the years before h i s departure f o r Spain. There 
he met Ruy F a l e i r o , the astronomer and geographer 
who claimed to have discovered the way to f i n d 
l o n g i t u d e and to have proved a crossing o f the 
P a c i f i c ocean was f e a s i b l e . He was able also 
to f o l l o w up the theory t h a t America could be 
rounded by a s o u t h e r l y s t r a i t , on the basis of 

T e i x e i r a da Mota. ICHC. o p . c i t . p.5. 
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evidence provided by Germans i n Lisbon, Behaim 
and Schoner, because though Manuel had forbidden 
Magellan to serve any other power, he had omitted 
to f o r b x d him t h a t e n t r y which was h i s r i g h t as a 
noble to the archives of the A v o i ^ e * * trume « I/iJio??, 

He could thus consult a l l the c h a r t s , logbooks, 

rare n a u t i c a l instruments and i n f o r m a t i v e docu-

-ments i n the Armazen's—care as o f f i c i a l secrets.- — 
Thus when Magellan defected to S e v i l l e i n 1517 

he took more than p o o r l y regarded and f i e r y Ruy 
F a l e i r o w i t h him. 

Portugal's l o s s became more serious s t i l l 
i n the course of 1519 f o r Jorge R e i n e l , son of 
the famous cartographer Pedro R e i n e l , l e f t f o r 
S e v i l l e a l s o . I n these circumstances, a precedent 
f o r f u t u r e problems, the Portuguese turned t o an 
extensive system o f spies. They also sent Pedro 
Reinel to c o l l e c t h i s son and b r i n g him back, but 
not before the spy could r e p o r t t h a t he had seen 

"the land o f the Moluccas put on the globe, 
and the char t t h a t fliis son of Reinel has 
made here, which was f i n i s h e d when h i s 
f a t h e r came to f e t c h him, and h i s f a t h e r 
f i n i s h e d i t and put these i s l a n d s o f the 
Moluccas on i t , and t h i s i s the standard 
^p&drHioJ f o r a l l the other charts which 
are made". 6 0 

59 
E p R o d i t i , Magellan of the P a c i f i c , Faber, London, 

1972, p.102. 
6°R.A„Skelton i b i d . p.139. 
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The a c t i o n s o f the Reinels were a l s o 
important f o r they produced the best n a v i g a t i o n a l 
charts o f the per i o d before 1520 which are extant 
s t i l l and show the East I n d i e s . Pedro Reinel 
had access to Rodrigues's charts i n the Suma 
O r i e n t a l when he made h i s anonymous chart of 
A f r i c a and the I n d i a n Ocean as f a r as the Moluccas, 
This chart and one made i n 1519 by Jorge Reinel 
and perhaps the same as t h a t mentioned above, 
found t h e i r way i n t o Peutinger's c o l l e c t i o n . 
The only changes evident from Portuguese p r a c t i c e 
were t h a t none o f the ships on Jorge's charts 
had the Cross of C h r i s t on the s a i l s i n the way 
th a t t y p i f i e d Portuguese c h a r t s . Most important 
of a l l , these charts show the Portuguese charts 
m 1520 embodied the very l a t e s t i n f o r m a t i o n , and 
were constructed on the soundestjprinciples known, 
to the highest and most b e a u t i f u l standards. 
They are r e p r e s e n t a t i v e o f the q u a l i t y of the 
Armazens* work, but also symbolic of the problems 
faced by the Armazen ̂  cartographers and 
a d m i n i s t r a t o r s . 

a 
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Chapter 2 
The Development o f Portuguese N a v i g a t i o n a l 

Services (1520-1580) 

During the pe r i o d from 1520-1580 Portuguese 
excellence i n the produc t i o n of n a v i g a t i o n a l aids 
was evident to a l l o u t s i d e r s . Behind the improv
i n g standards of the Portuguese l a y the s t r a t e g i c 
a n x i e t y to improve s a f e t y a t sea and f a c i l i t a t e 
more accurate n a v i g a t i o n t o the f a r f l u n g p a r t s o f 
the Portuguese empire. I t was an u p h i l l s t r u g g l e 
characterised by p o l i t i c a l problems, a d m i n i s t r a t i v e 
changes, censorship and attempts to r e v i t a l i s e 
t r a d i t i o n a l methods w i t h ideas and knowledge drawn 
from her overseas empire. These developments took 
place against a very competitive background, where 
a l l the major European maritime powers sought 
access to the same i n f o r m a t i o n . 

The i n c i d e n t which cast the darkest shadow 
over the development of Portuguese n a v i g a t i o n a l 
services was Magellan's d e f e c t i o n i n ̂ 5^7• Not 
only d i d Magellan have personal experience o f the 
n a v i g a t i o n a l problems o f Asian waters while i n 
Portuguese s e r v i c e , he had as a nobleman access to 
the archives of the Armazens i n Lisbon, the value 
of which he f u l l y r e a l i s e d . King Manuel d i d not 
t h i n k of t h i s so although Magellan f e l l from h i s 
grace at court i n 1514, the sea c a p t a i n was not 
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x 1 
banned from the Armazens. Thus when Magellan and 

Ruy F a l e i r o defected to Spain i n 1517$ they weie 

taking v x t a l knowledge w i t h them. The Portuguese 

Ambassador to Spain a c c o r d i n g l y made vigorous 

diplomatxc p r o t e s t s and t r i e d to ferment j e o l o u s y 

amongst the Spanish on account of the l a r g e number 

of Portuguese p i l o t s and s a i l o r s t h a t Magellan h i r e d 

f o r h i s attempt to d i s c o v e r a south-western and a l l Spanish route to the wealth of the Spice I s l a n d s . 

Anxiety that Magellan might have the neces

sary c a r t o g r a p h i c knowledge on the 2J c h a r t s he had 

taken onto h i s f l a g s h i p , a s w e l l as enough s k i l l e d 

Edouard R o d i t i , Magellan _of_ the_ P a c i f i c f Faber, 
London, 1972, p.102. 
Charles McKew P a r r , So noble a c a p t a i n , Robert 

Hale, London, 1955, pp.122-3. I t i s suggested by 
Parr that John of Lisbon, a famous navigator,much 
t r u s t e d by King Manuel, had s a i l e d on a s e c r e t 
voyage to South America f i n a n c e d by C r i s t o b a l de 
Haro i n order to s e a r c h f o r the entrance to a 
westward passage to the I n d i e s . F u l l d e t a i l s of 
t h i s voyage, which preceded De S o l i s ' s f a t e f u l 
attempt of 1515» seem to have been r e s t r i c t e d to 
Haro and King Manuel, u n t i l John of Lisb o n met 
Magellan i n Porto j u s t before the l a t t e r ' s f l i g h t 
to Spain. John of L i s b o n gave Magellan d e t a i l s 
of h i s d i s c o v e r y of the R i v e r P l a t e e s t u a r y 
i n c l u d i n g h i s c h a r t s and other c e l e s t i a l obser
v a t i o n s made near Cape Santa Maria. Haro seems 
to have obtained information about new lands and 
markets from Arab and A s i a n sources which were 
not a v a i l a b l e to o f f i c i a l Spanish or Portuguese 
bodies or t h e i r s a i l o r s . Well e s t a b l i s h e d i n 
the h i g h e s t c o u n c i l s of Spain and Por t u g a l , Haro 
may have been amongst those high ranking Spanish 
o f f i c i a l s whom Manuel b r i b e d to provide the 
information as to which Portuguese s e r v i n g i n 
I n d i a were a l s o i n Spanish pay and providing 
s t r a t e g i c information to Spain. Amongst those 
Albuquerque suspected of supplying Spain w i t h 
d e t a i l s of I n d i a n waters were Duarte Barbosa 
and Ferdinand Magellan. Both subsequently d i d 
enter Spanish employment but i t i s more l i k e l y 
t h e i r changed a l l e g i a n c e was due to t h i s f a l l 
from the favour of Portuguese o f f i c i a l d o m . 
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2 seamen able to take c e l e s t i a l o b s e r v a t i o n s , prom
pted the King of Portugal to order the f i t t i n g out 
of a f l e e t a t Malacca whose purpose was to i n t e r 
cept and destroy any of Magellan 1s f l e e t should 
they succeed m c r o s s i n g the P a c i f i c I n a d d i t i o n 
a f o r t and a f a c t o r y ( t r a d i n g s t a t i o n ) were to be 
e s t a b l i s h e d a t Ternate i n an attempt to prevent 
t h i s and any subsequent Spanish ventures from 
-trading with the Moluccans-.-

Great t h e r e f o r e was Portuguese c h a g r i n to 

l e a r n i n 1522 that though they had s u c c e s s f u l l y 

captured the ' T r i n i d a d 8 i n a very d i s t r e s s e d con

d i t i o n , another s h i p of Magellan 1s f l e e t , l a t t e r l y 

commanded by a rough Basque seaman, Se b a s t i a n d e l 

Cano, had a r r i v e d back a t S e v i l l e , having circum-
3 

navigated the world. 
D.W.Waters, Science and the techniques of n a v i 

g a t i o n i n the Renaissance. NMM Monograph 19-197^» 
p.29o See the Inventory of the Magellan expedi
t i o n where 56,422 marevedis were devoted to 
c h a r t s and n a v i g a t i o n a l a i d s - Appendix 1. 
Duarte Barbosa and John Serrano both w i t h r e p u t a 
t i o n s based on t h e i r A s i a n experiences, changed 
t h e i r a l l e g i a n c e before Magellan, and then as 
f r i e n d s were inst r u m e n t a l i n f a c i l i t a t i n g h i s 
f l i g h t and g i v i n g support to h i s p r o j e c t of g e t t i n g 
s p e c i f i c r o y a l support f o r h i s westward e x p l o r a t i o n 
When Magellan l e f t f o r Spain he was accompanied by 
John Rodrigues de Mafra and Vasco Gomes Gallego, 
both experienced Portuguese n a v i g a t o r s who subse
quently a l s o s a i l e d w i t h him on h i s great voyage. 
Magellan*s c h i e f p i l o t was another d i s g r u n t l e d 
Portuguese emigre, but he was the agent of Bishop 
Fonseca and C r i s t o b a l de Haro, and deserted 
Magellan with h i s s h i p when the famous s t r a i t was 
discovered i n order to c l a i m the g l o r y as i t s d i s 
coverer and wreck Magellan's r e p u t a t i o n . 

U n t i l 1524 the Portuguese were s c e p t i c a l about 
o f f i c i a l claims from Madrid, and about P i g a f e t t a * s 
account u n t i l the s t o r y of t h i s Spanish e x p e d i t i o n 
was confirmed by a l e t t e r from Antonio de B r i t o , 
the Portuguese Captain a t Ternate dispatched on 
23 May 1523 to R e i Dom Joao I I I . See a l s o D.F.Lach 
o p . c i t . Vol.1, p.I76. 
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Sebastian d e l Cano had only been able to 

achieve t h i s f e a t , and evade Portuguese warships, 

because h i s s k i l l as a navigator had been supple

mented by the s e r v i c e s of a Moluccan p i l o t , who 

had guided him through the hazards of the r e e f 

strewn Banda Sea as f a r as Timor, a f t e r which he 

followed the route of e a r l i e r Asian migrants to 

Madagascar, thus keeping w e l l to the south of the 

sea l anes frequented by the Portuguese s h i p s . 

The r e t u r n of d e l Cano produced two p a r a l l e l 

s e t s of consequences, f i r s t l y - open war between 

the Portuguese and the handful of Spaniards l e f t 

behind by t h i s e x p e d i t i o n on i s l a n d kingdoms hos

t i l e to neighbours who traded with Portuguese, 

and secondly - the d e c i s i o n to hold a conference 

of experts to f i x the p o s i t i o n of the Moluccas w i t h 

r e s p e c t to the "r a y a " drawn up at T o r d e s i l l a s i n 

1494. Of n e c e s s i t y these experts who met a t Bada-

j o z - E l v a s i n 1524 were n a v i g a t o r s and hydrographers 

As a r e s u l t of d e f e c t i o n s , Portuguese cartographers 

attended i n both Castile's and P o r t u g a l 8 s delega

t i o n s c 

At t h i s Junta arguments took place on the s i z e 

of the e a r t h and the length of i t s circumference, 

f o r t h i s m a t e r i a l l y a f f e c t e d where the e a s t e r n 

extension of the"raya" was to be drawn. The Portu

guese claimed the i s l a n d s were 43 degrees west of 

t h i s a n t i - m e r i d i a n and therefore were Portuguese, 

while the Spaniards claimed they were 3 degrees 

e a s t of i t and therefore C a s t i l i e ' s by r i g h t . A 
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t r a n s c r i p t made by the French Ambassador to Portu

gal from 1559 to 1561, Jean N i c o t , from information 

compiled by Lopo Homem i n 1529 i l l u s t r a t e s the way 

elements of n a t i o n a l i s m entered the l a t e s t c a r t o 

graphic productions of both s i d e s . I t begins thus: 

"Notes f o r the King of Portugal which were 
made by Lopo Homem , cosmographer and knight 
of h i s household, on a n a v i g a t i o n chart 
based on the Sun and moon e c l i p s e s , which 
was made to show that from the meridian of 
Lis b o n to I n d i a and" to the meridian of the 
Moluccas, i t was l e s s d i s t a n c e and longitude 
of e q u i n o c t i a l degrees than was shown on the 
old n a v i g a t i o n c h a r t s , by which_at f i r s t 
n a v i g a t i o n was done, by which /padrao^ 
xt xs very c l e a r l y to be p r e j u d i c i a l and 
contrary to the c o n t r a c t of the Moluccas 
between King /John I I I ^ and the Emperor 
/ C h a r l e s V/, thus being much more i n favour 
of the r i g h t s and j u s t i c e of C a s t i l l e and ̂  
the Emperor than the King of Portugal . .. n 

The l e t t e r then goes on to des c r i b e the 
1padrao' ordered by Dr.Pedro Nunez and shown by 

Lopo Homem a t the s p e c i f i c request of King John I I I 

T h i s s t a t e d that "the s a i d i s l a n d s /the Moluccas^ 

are more than 400 leagues w i t h i n the demarkation of 

the King of P o r t u g a l " . I n the l i g h t of such 

evidence, i t i s not s u r p r i s i n g t hat the submissions 

of the c e l e s t i a l observations of n a v i g a t o r s and the 

accuracy of many c h a r t s and observations were 

questioned. Thus t h i s conference which had occu

pied the a t t e n t i o n of Portugal*s 12 b e s t c a r t o 

graphers broke up i n disagreement. 

PMC Volo1, p.51. Note Magellan had formed a con
c l u s i o n xn 1512 based on h i s voyaging that the 
Moluccas were i n C a s t i l l e ' s domain. 

PMC Vol.1, p.51 . 
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I n r e t r o s p e c t the conference would seem to 

have been a great stimulus to the production of 

b e t t e r Portuguese c h a r t s , so much so that C h a r l e s V 

conceded the Moluccas i n the T r e a t y of Saragossa. 

T h i s v i c t o r y , however, was not achieved without a 

high c o s t to P o r t u g a l . N i c o t ' s t r a n s c r i p t r e v e a l s 

that the Portuguese were compelled to pay Charles V 

370,000 ducats f o r the e x c l u s i v e r i g h t s to the 

Moluccas conceded a t Zaragoza i n 1529 though a 

p r i c e of 350,000 ducats was agreed i n the t r e a t y . ^ 

Portugal t h e r e a f t e r had to pay more f o r the 

knowledge and products of i t s s k i l l e d cartographers 

J.H.Parry has a s s e r t e d that 

"the only p r a c t i c a l r e s u l t of the conference 
was the opportunity i t afforded to the 
Spanish Crown to buy Portuguese cartographers 
i n t o i t s service 1*.'' 

C e r t a i n l y the Spanish d i d succeed m s e c u r i n g the 

cartographer Diogo R i b e i r o ' s d i s t i n g u i s h e d s e r 

v i c e s , but they f a i l e d to e n t i c e Pedro and Jorge 

R i e n e l into t h e i r s e r v i c e i n 1524. Though gener

ous o f f e r s of 35,000 and 30,000 marevedis per 

annum were made to Pedro and Jorge R i e n e l , these 

o f f e r s were not enough to a t t r a c t them into 
8 e 

Spanish s e r v i c e . Such o f f e r s caused a n x i e t y to 

Portugal's s e c u r i t y s e r v i c e s a f t e r the l e s s o n s of 
Magellan's d e f e c t i o n . 
6An item l a t e r i n the t r e a t y s a i d that i f c e r t a i n 
payments were made a t "The f a i r of Medina d e l 
Campo" they would be charged 5 or 6 per-cent tax 
which would e x p l a i n the excess 2,000 ducats. 
7 J . H . P a r r v . D-iftcpYSrv fff t h e ^ a , P.295. 1 

Q 
I t i s noteworthy that the s p e c i a l i s e d t r a i n i n g 

of p i l o t s i n L i s b o n ensured that u n t i l 1550 there 
was l i t t l e r i s k of n a v i g a t i o n a l information pass
ing out of Portugal v i a students a t t e n d i n g f o r e i g n 
u n i v e r s i t i e s . PMC Vol.1, p.20. See L u i s de 
Mato 8 s *Les Portj-gais a l ' u n i v e r s i t e de P a r i s 
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A l e t t e r w r i t t e n from the v i l l a g e of Tomar 

on the Portuguese border shows the problems 

Portugal faced a t t h i s time i n maintaining the 

s e c u r i t y of n a v i g a t i o n a l information about the 

Asian sea l a n e s . I n p a r t i c u l a r she had to prevent 

her expert n a v i g a t o r s and cartographers from seek

ing to improve t h e i r c o n d i t i o n by s e l l i n g t h e i r 

knowledge to i n t e r e s t e d f o r e i g n e r s . A transUteretLon 

of the c i p h e r i n which t h i s l e t t e r was sent by the 

Spanish Ambassador to P o r t u g a l , Zuniga, to C h a r l e s 

V reads as f o l l o w s : 

" I n the evening of the 18th of t h i s month, 
Diogo Lopes de Sequeira came to the i n n 
where I am s t a y i n g , alone and on f o o t , and 
t o l d me e v e r y t h i n g about how badly he was 
t r e a t e d by the King of P o r t u g a l . A f t e r much 
d i s c u s s i o n i t was decided that i f your 
Majesty wants h i s s e r v i c e s he w i l l do i t 
very w i l l i n g l y and t h a t a t present he does 
not want to make any other conditions but 
that your Majesty t r e a t him as you f i n d out 
what he deserves. He i s a person much 
esteemed over here and of great wealth and 
who knows more about the s p i c e s and naviga
t i o n than a l l who have gone th e r e . He had 
m I n d i a s e r v a n t s and f r i e n d s who w r i t e to 
him ..."9 

T h i s e x t r a c t , r e f e r r i n g to no l e s s e r a person than 

a former Governor of I n d i a from 1.518-22 was f o l l 

owed on the next page of t h i s amazing d i s p a t c h by 

the statement that 2 

"Diogo Lopes t o l d me that t h i s a s t r o l o g e r 
/SinSo Fernandes/ would go with him because 
they gave him l i t t l e over here, and he as a 
gre a t f r i e n d of h i s ... I have t o l d the 
a s t r o l o g e r ^Simao Fernandes^ what your 
Majesty has ordered; he has w r i t t e n to the Cos-
mo^rapher Major of C a s t i l e f o r him to t e l l 
i t to Your Highness. Meanwhile he works 
to inform h i m s e l f as w e l l as p o s s i b l e . He 
has sent to Lisbon to see i f they want to 
make him «. complete c h a r t of a l l the n a v i 
g a t i o n becau.se t h i s week they w i l l f u r n i s h 
him one i n a book. The one who makes those 

9 PMC Vol.1, p.50 footnotes, 

http://becau.se
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of the King of Portugal i s c a l l e d Lopo 
Homem. T h i s and one negro they have i n 
Lisbon, and have orders to make no chart 
f o r anybody but the king, but sometimes 
they venture a t a p r i c e , and w i t h s e c u r i t y 
though i t i s v ery d i f f i c u l t . " ^ 

S t i l l the Portuguese managed to r i s e to the 

th r e a t , and send i n the end a very d i s t i n g u i s h e d 

d e l e g a t i o n to Badajoz E l v a s , i n c l u d i n g Simao 

Pernandes, Lopo Homem and the Provedor of the 

Armazens da Guine e - I n d i a s , Pedro—Afonso de Aguiar,-

f o r whom the Spanish d e l e g a t i o n had e s p e c i a l 

r e s p e c t on account of h i s seamanship and cosmog

raphy . 

Concurrently attempts were made to t i g h t e n 

Portuguese s e c u r i t y . The t r e a s u r e r of the Armaz

ens was made r e s p o n s i b l e f o r the saf e d e l i v e r y o f * 

char t s to masters and p i l o t s . I t was o b l i g a t o r y 

f o r those c h a r t s to be returned a f t e r the voyage. 

T h i s i s s u e and r e t u r n was covered by a system of 

double r e c e i p t s as i s a t t e s t e d by the four extant 
11 

r e c e i p t s f o r October 2nd 1533* 

U n t i l 1550 censorship a l s o seems to have been 

v e r y e f f e c t i v e f o r no d e t a i l e d work on A s i a leaked 

i n t o p r i n t from Portuguese sources. The 'Suma 

O r i e n t a l and the book of Duarte Barbosa r e -

mained unpublished u n t i l Ramusio secured p a r t of 

t h e i r t e x t s f o r p u b l i c a t i o n i n 1550. Even then 
1 0PMC Vol.1, p.50 footnotes. 
11 

Avelino T e i x e i r a da Mota "Some notes on the 
Organi s a t i o n of Hydrographical S e r v i c e s i n 
Port u g a l " , S i x t h I n t e r n a t i o n a l Conference on the 
His t o r y of Cartography. 7th-11th September 1975, 
Greenwich, p. 6. 
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Ramusio did not know P i r e s ' s name and was unable 

to g a i n a c c e s s to that p a r t of P i r e s ' s book which 

covered the Moluccas and in t o which the v i t a l 

s ketch c h a r t s by Rodrigues were i n t e r l e a v e d . L i k e 

wise t r e a t i s e s on m i l i t a r y and p o l i t i c a l e s t a b l i s h 

ments i n the E a s t were l e f t unpublished. Castan-

heda, who began p u b l i s h i n g a famous c h r o n i c l e i n 

1552 was forced to r e c a l l and " r e v i s e " the f i r s t 

volume about Manuel 9s r e i g n on account of h i s 

d i s c u s s i o n of s t r a t e g i c d i s c o v e r i e s made before 
1 2 

1521 . 

A f t e r 155 0 censorship was not quite so 

e f f e c t i v e , but as l a t e as the 1570s Molucca's 

m a t e r i a l s t i l l r e c e i v e d a top s e c r e t c l a s s i f i c a 

t i o n . Antonio Galvao ( d . l 5 5 7 ) » a d i s t i n g u i s h e d 
r 

s o l d i e r and l a t e r governor of the Moluccas from 

1536-9,busied h i m s e l f on h i s r e t u r n to Portugal 

i n 15̂ +0 w i t h a n a r r a t i v e of the Portuguese d i s 

c o v e r i e s put together from h i s p r i v a t e m a t e r i a l . 

S h o r t l y a f t e r h i s death F r a n c i s c o de Sousa Tavares, 

G a l v a o a s f r i e n d and executor, was i n s t r u c t e d to 

turn the d r a f t of t h i s h i s t o r y of the Moluccas over 

to Damiao de Gois, head of the r o y a l a r c h i v e s and 

o f f i c i a l l y r e s p o n s i b l e f o r a c h r o n i c l e of King 

Manuel's r e i g n . Tavares was f i n a l l y allowed to "* 

p u b l i s h m 1563 w i t h the Tratado ... dos descob-

rimentos , but now i t omitted a systematic t r e a t 

ment of the a r e a . Galvao knew best south-east 

__ 
Zoe Swecker **Early I b e r i a n Accounts of the F a r 

"East. 1500-1600*'. A D i s s e r t a t i o n submit tea to the 
f a c u l t y of S o c i a l S c i e n c e s i n candidacy f o r the 
degree of Doctor of Philosophy,. Department of H i s tory. U n i v e r s i t y of Chicago I96O. pp.50-62. 
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A s i a and the Moluccas. Despite t h a t , t h i s t e x t 
does provide now the only source f o r some s c a t 
tered r e f e r e n c e s to Spanish expeditions to the 

1 3 
Moluccas. 

Meanwhile Gois h i m s e l f wrote the Cronica do 

f e l i c i s s i m o R e i Pom Manuel" m 1.566-7.^ He agai n 

made few r e f e r e n c e s to the E a s t , having l i t t l e of 

n a v i g a t i o n a l value to say about Pegu, Siam, 

Ceylon and Malacca. Despite h i s p r i v i l e g e d a c c e s s 

to G a l v a o 8 s account he h a r d l y appears to have used 

i t except f o r h i s d e s c r i p t i o n of Java, the best 

yet published. For China he r e l i e d on Castanheda'i 

h i s t o r y . His work, however, was the s u b j e c t of 

widespread i n t e r e s t , on account of which i t was 

widely t r a n s l a t e d . His readers i n c l u d e d Montaigne 

and Lope de Vega. 

Censorship a l s o delayed p u b l i c a t i o n of other 

works c o n t a i n i n g s t r a t e g i c information on e a s t e r n 

seas. G a b r i e l R e b e l l a , who spent 13 years i n the 
—• 

Moluccas, had prepared h i s Informagao das cousas 

de Maluco by 15^9 though he d i d not reach p r i n t 
15 

u n t i l 1856. His manuscript was,however,quarried by 

Diogo do Couto m w r i t i n g another account covering 

the same contemporary events. Couto 8s c a r e e r 

spanned 50 y e a r s i n I n d i a , and included s p e l l s of 

trade a d m i n i s t r a t i o n and extensive r e s p o n s i b i l i t i e s 

as keeper of the o f f i c i a l a r c h i v e s a t Goa. Couto 

too f a i l e d to p u b l i s h before the 17th century, 

though h i s f r i e n d s G a r c i a da Orta and L u i s vaz de 
D.Lach, A s i a i n the Making of Europe , pp.153 

and 186-8. 
^Swecker o p . c i t . p. 11 6. 
15 ' zr D.Lach, ?Asia m the Making of Europe ,p.l9°. 
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Camoens did p u b l i s h t h e i r works, one on As i a n 

p l a n t s , the other an ep i c poem. 

The p u b l i c a t i o n of Camoens's poem, the 

•Lusiads , was i n t e r e s t i n g i n many r e s p e c t s . His 

fam i l y came from the l e s s e r n o b i l i t y of G a l i c i a . 

His grandfather had married into the Da Gama 

famil y , from whom no doubt L u i s would i n h e r i t some 

of h i s i n t e r e s t i n A s i a n n a v i g a t i o n . His f a t h e r , 

Simao Vaz de Gamoens, a l s o s a i l e d to I n d i a as a 

s h i p 8 s c a p t a i n but was wrecked o f f Goa. With t h i s 

background he went to one of the great Portuguese , 

se a t s of l e a r n i n g , the anc i e n t u n i v e r s i t y of Coim-

bra, which had been i n ^ f o r e f r o n t of some advances 

i n geographical l e a r n i n g even before i t s f i n a l 

move to that s i t e i n 1537. About the age of 30 

he s e t out f o r I n d i a i n 1553 and had a t o r r i d 

passage, of which h i s ship was the only s u r v i v o r 

of four. He v i s i t e d Aden, Ormuz and Malacca i n 

h i s d u t i e s before s a i l i n g on to Macao f o r another 

two y e a r s , r e t u r n i n g to Goa i n 1561. Among h i s 

f r i e n d s were many s a i l o r s , one of whom, a c a p t a i n , 

o f f e r e d him a passage to Mozambique i n 1567. Diogo 

do Couto rescued him from poverty there and helped 

pay h i s r e t u r n passage. C a m o e n s , f i r s t work, the 

Parnasso de L u i s de Camoens was s t o l e n and l o s t 

f o r ever, but h i s second, compiled i n Lisbon, was 

passed by the censor and he was granted a r o y a l 

licence to p u b l i s h i n 1571 • ̂ I t appeared i n 1572 to 

^ L u i s Vaz de Camoens The Lu s i a d s , T r a n s l a t i o n 
1 — . . k — _ , 

by William C.Atkinson, Penguin 1973. See e s p e c i 
a l l y pp.15-20 of Atkinson's p r e f a c e . 
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meet a poor r e c e p t i o n i n Portugal. Outside 

Portugal xt was e x t o l l e d by many as a va l u a b l e 

source of maritime information, e s p e c i a l l y by 

Linschoten, who was h i m s e l f l a t e r to go to I n d i a 

and c o l l e c t much n a v i g a t i o n a l information f o r 

p u b l i c a t i o n i n Holland. 

I t was, however, the h i s t o r i a n Joao de Barros 

(1496-1570) who met w i t h the c l o s e s t a t t e n t i o n of 

the censor, on grounds of p o s s i b l e breaches of 

s e c u r i t y concerning the sea lanes to A s i a . Joao 

de Barros had himself only s a i l e d as f a r as Guinea, 

, but he had a c c e s s to v i t a l documents i n the course 

of d i s c h a r g i n g h i s job as T r e a s u r e r of the Casa da 

I n d i a from 1525-1528. An idea of the type of doc

ument he might have seen there i s given by the 

f a c t that the holder of the p a r a l l e l post as 

Tr e a s u r e r of the Armazens, was the very person 

who both i s s u e d c h a r t s to the s h i p s of the C a r r i e r a 

da I n d i a , and to whom they had to be o b l i g a t o r i l y 

returned. The extent of B a r r o s 9 s a c c e s s to inform

a t i o n normally very r e s t r i c t e d i s f u r t h e r r e v e a l e d 

by the f a c t he had a c c e s s to the commercial i n f o r -

mation i n the works of P i r e s , Paes and Barbosa i n 

order to do the job to which he was appointed i n 

1533 — f a c t o r f o r the I n d i a n and A f r i c a n t r a d e s . 

We know too that he would have been a ve r y know

ledgeable reader of ca r t o g r a p h i c information l i k e 

the Rodrigues c h a r t s of the Suma O r i e n t a l , f o r h i s 

keen i n t e r e s t i n such matters i s r e v e a l e d by the 

many r e f e r e n c e s i n h i s published works to the 
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unpublished manuscript c h a r t s of h i s Geografia 
1 7 

U n i v e r s a l . The compilation of h i s great h i s t o r y 

the Decadas da Asia , which he began i n 1531» 

therefore takes on a new s i g n i f i c a n c e because of 

the nature of B a r r o s ' s sources. 

That s i g n i f i c a n c e i s , however, only f u l l y 

a p p reciated when i t i s known that he a l s o used 

o r a l accounts of p i l o t s and n a v i g a t o r s who had 

s a i l e d on A s i a n seas and on the b a s i s of t h e i r 

testimony was prepared to point out the mistakes 

of the h i t h e r t o f a s h i o n a b l e Ptolemaic geographers. 

B a r r o s ' s s c h o l a r s h i p did not stop a t u s i n g Europ

ean observations e x c l u s i v e l y . He was c o n s t a n t l y 

t r y i n g to procure n a t i v e Asian accounts of the 

E a s t . His remarks on I n d i a were f i n a l l y to i n c o r 

porate m a t e r i a l from P e r s i a n , Arabic and I n d i a n 

manuscripts, which he had t r a n s l a t e d by buying 

educated Asian s l a v e s when neces s a r y . He a l s o had 

a f i n e Chinese l i b r a r y and a Chinese s l a v e as a 

t r a n s l a t o r . B a r r o s ' s f i r s t d r a f t was complete by 

1539, but he c o n t i n u a l l y r e v i s e d i t i n the l i g h t 

of h i s A s i a n sources as f a s t as h i s onerous 

d u t i e s allowed. As a r e s u l t , the f i r s t Decada da 

Asi a • was not ready f o r p u b l i c a t i o n before 1552. 

I t s s u b t i t l e was even more r e v e a l i n g of i t s con

te n t s f o r i t reads i n t r a n s l a t i o n - ''Deeds done bv 

the Portuguese i n t h e i r Discovery and Conquest of 

the Seas and Lands of the E a s t ' . 
1 <y 

Swecker, pp.90-94. For p a r t i a l t r a n s l a t i o n of 
the works see G.M.Theal, Records of South E a s t e r n 
A f r i c a c o l l e c t e d i n v a r i o u s l i b r a r i e s i n Europe 
Vol.6, Cape Colony. 1900. 
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Even so, the censor's touch was evident, as 

we have a l r e a d y seen i n B a r r o s ' s d i s c u s s i o n of 

Affonso V i n the f i r s t book. The second Decada de 

^Asia published m 1553 took the s t o r y of Portu

g a l 8 s d i s c o v e r i e s to 1525. The t h i r d i ncluded 

much information on southern and e a s t e r n A s i a . I t , 

was published m 1563 and seems l a r g e l y to have 

escaped the censor's a t t e n t i o n . The f o u r t h Decada, 

however, was considered to contain information pre

j u d i c i a l to the s e c u r i t y of Portugal's e a s t e r n 

empire, so p u b l i c a t i o n of t h i s was not permitted 

u n t i l a f t e r B a r r o s ' s death. The f i f t h Decada, 

never f i n i s h e d by Barros, was a c t u a l l y e d i t e d and 

r e v i s e d f o r p u b l i c a t i o n v e r y much l a t e r by P h i l i p 

I l l ' s Cosmographer Royal, the b r i l l i a n t Joao 

B a p t i s t a Lavanha. I t f i n a l l y appeared w i t h the 

a d d i t i o n of e x t r a maps of the E a s t , i n Madrid i n 

1 6 1 5 . 1 8 

Rather s u r p r i s i n g l y i n view of t h e i r author

i t a t i v e coverage, the works of Barros appeared only 

i n the one Portuguese e d i t i o n during the 16th 

century. However as we s h a l l see, they were 

regarded as v e r y important sources of information 

by other Europeans i n t e r e s t e d i n the E a s t and the 

sea lanes t h i t h e r , w i t h the r e s u l t t h a t they were 

e x t e n s i v e l y t r a n s l a t e d and bought. 

But i f the p u b l i c a t i o n and subsequent t r a n s 

l a t i o n of these c h r o n i c l e s i s held up as a marked 

breach of s e c u r i t y i n an otherwise reasonably 

PMC Vol.IV, pp.71-2, p l a t e s 424-5. 



98 . 

thorough s e c u r i t y p o l i c y , the p u b l i c a t i o n of Dr. 

Pedro Nunez's works would seem to have c o n s t i t u t e d 

a delib<ird.ht®«<i s i g n i f i c a n t extepfton. Nunez appears 

to have been i n v o l v e d i n top l e v e l n a v i g a t i o n a l 

matters from the 1520s. Lopo Homem's notes on the 

Badajos-Elvas Junta show Nunez was pr e s e n t . He 

became c h i e f cosmographer and keeper of maps and 

instruments to the King of Portugal i n 1529. Both 
s 

P r i n c e Lui s and h i s b r o t h e r C a r d i n a l P r i n c e Henry 

were p u p i l s of Dr.Nunez. 

The r e a l s i g n i f i c a n c e of the works of the 

Jewish s c h o l a r l a y i n the contents of two t r a c t s 

on n a v i g a t i o n , included amongst h i s many works on 

mathematics and astronomy. These n a v i g a t i o n a l 

t r a c t s were the Tratado sobre c e r t a s duvidas da 

navegacap and h i s Tratade em defensam da c a r t a 

de marear com o Regimento da a l t u r a , published 

m 1537 a t Coimbra. 

I n the f i r s t of these t r a c t s he d i s c u s s e d 

s u b j e c t s l i a b l e to puzzle any non-mathematical 

seaman. He explained why a course, say due e a s t 

designed to take one between two points e q u i d i s 

tant from the equator, was not i n f a c t the s h o r t e s t 

course. The cosmographers and c h a r t makers of 

Lisbon might understand the d i f f i c u l t i e s of 

attempting to draw c o r r e c t plane p r o j e c t i o n of the 

sphere and ensuring that Sacrobosco's t e x t De 

Sphera> was p r i n t e d i n a l l n a v i g a t i o n a l manuals. 

However, to expect an ordinary s a i l o r or a t r a i n e e 
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p i l o t to grasp not only that the world was a 

globe, but a l s o the p r o p e r t i e s of a ' s p h e r i c a l 

s u r f a c e and an 'oblique m e r i d i a n 1 was q u i t e another 

problem. Nevertheless, Nunez sought to show how 

i f two s h i p s headed north by i d e n t i c a l compasses, 

they would get s t e a d x l y c l o s e r , due to the conver

gence of meridians, an idea co n t r a r y to popular 

conceptions. Dr.Nunez was able to show t h a t the 

s h o r t e s t route between two p l a c e s was not a l i n e 

of constant bearing, and was a l s o the f i r s t to 

demonstrate the true nature of the rhumb. 

Nunez's Defence of the Sea Chart a c t u a l l y 

lambasts the globe and map makers of L i s b o n f o r 

not t a k i n g account of e r r o r s i n t h e i r work a r i s i n g 

from these sources. Many c h a r t s not only f a i l e d 

to show the convergence of meridians, they omitted 

both l i n e s of longitude and l a t i t u d e a l t o g e t h e r , 

r e l y i n g on an a r b i t r a r y marking o f f of ' a l t u r a ' 

along the e a s t e r n and western margins of the c h a r t . 

Dr„Nunez's c r i t i c i s m s went even f u r t h e r i n con

demning the standards of many of Lisb o n ' s globe-

makers. He considered t h e i r o u t l i n e s l i t t l e b e t t e i 

than s c r i b b l e s , although they used p l e n t y of gold 

p a i n t and decorated maps w i t h f l a g s , camels, e l e 

phants and the l i k e . 

Speaking of the conceited p i l o t s of the I n d i a 

voyage, he claimed they used barbarous language 

to pronounce on the Sun, the Moon and the s t a r s 

i n t h e i r motions and d e c l i n a t i o n s , i n t h e i r r i s i n g s 

and s e t t i n g s and bearin g s . They spoke i n l i k e 



100. 

manner of the ' a l t u r a s 8 and 'lenguras* of pla c e s 

a l l over the world; and of a s t r o l a b e s , quadrants, 

c r o s s - s t a f f s and hour g l a s s e s ; of common and le a p 

y e a r s , equinoxes and s o l s t i c e s , but i n r e a l i t y they 

knew l i t t l e of such s u b j e c t s . Perhaps Dr.Pedro 

Nunez had had some, tiresome p u p i l s , who handled 

with u n j u s t i f i e d d i s d a i n the f r u i t s of h i s p a t i e n t 

s c h o l a r s h i p . Some p i l o t s , h e s a i d , had the j-imou-

dence to cla i m knowledge of the sphere (astronomy), 

and to triumph over those who had not, s a y i n g t h a t 

n a v i g a t i o n was qu i t e another thing now. 

Yet Dr.Nunez s t i l l f e l t Portuguese n a v i g a 

t i o n a l s c i e n c e was the be s t i n the world, of which 

f a c t the p i l o t s he condemned may a l s o have been 

e q u a l l y aware. His p u p i l , Joao de Castro, who 

i n h i s famous r u t t e r s of 1538, 1539-40 and 1541 

recorded a considerable body of observations w i t h 

a view to improving the s a f e t y and accuracy of 

n a v i g a t i o n to and from I n d i a n s e a s , would c e r 

t a i n l y deserve an e p i t h e t , r e c o g n i s i n g him as the 
1 9 

f i n e s t of the s i x t e e n t h century n a v i g a t o r s . 

Pedro Nunez's own p r a c t i c a l c o n t r i b u t i o n was of Joao de Castro prepared three r u t t e r s : -
one from L i s b o n to Goa covering 6th A p r i l to 

11th September 1538; 
one from Goa to Diu covering 21.11.1538 to 

29.3.15395 
one covering the Red Sea from 31 .12.1540 to • 

9.8.2541 . 
Joao de Castro a l s o wrote a short i n s t r u c t i o n a l 

work on n a v i g a t i o n i n 1538 on the b a s i s of Nunez's 
i n s t r u c t i o n . I t was e n t i t l e d Tratado da sphera, 
por perguntas Erepostas a mod de Dialogo . 

For f u r t h e r comment see E.G.R.Taylor, The Haven 
Fin d i n g A r t , H o l l i s and C a r t e r . London 1971, 
pp.180-184~7 and P.M.C. Vol. 1, pp.127-135. 
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i t s e l f s i g n x f i c a n t , p a r t i c u l a r l y on the design of 

instruments. He included the d e t a i l s of how to 

b u i l d an instrument to c o r r e c t f o r the 'conver

gence of m e r i d i a n s 8 , which was i n f a c t a quadrant 

designed to show the number of leagues i n a degree 

along each p a r a l l e l . L a t e r turning h i s a t t e n t i o n 

to the problems of v a r i a t i o n , he designed the 

shadow instrument, which Prince Luis ordered Joao 

de Castro to take and use on h i s voyage to I n d i a 

i n 1538. The pri n c e had a * shadow instrument* made 

by Jo'ao de Goncalves, s a i d to be famous throughout 

Europe fo r h i s s k i l l as an instrument maker. A 

brother of Pedro's, Dr.Luis Nunez, t r a v e l l e d w i t h 

the C h i e f P i l o t of the Portuguese I n d i a n f l e e t to 

a s s i s t i n the t e s t i n g of the instrument, and i n 

recording o b s e r v a t i o n s . 

By 15^7 Pedro Nunez had e s t a b l i s h e d such a 

re p u t a t i o n that he was appointed to a new post as • 

Cosmografo-Mor (Cosmographer-Major), which he h e l d 

u n t i l h i s death i n 1578. S l i g h t l y l a t e r documents 

r e v e a l that the post of cosmografo-mor was 

l i n k e d w i t h the Armazens de Gaiine e I n d i a s , where 

he worked c l o s e l y with the provedor . Even before 

t h i s appointment Dr„Pedro Nunez appears to have 

exerted great i n f l u e n c e on the Armazens, though 

not always f o r the b e t t e r . Lopo Homem, w r i t i n g 

i n 1559 i s c r i t i c a l of h i s i n f l u e n c e i n some notes 

presented to the King of Portugal about the 
r 

Badajoz-Elvas j u n t a . Lopo Homem c r i t i c i s e d a 

p a r t i c u l a r ^padrao de navegar" based on the obser

v a t i o n of the e c l i p s e s of the moon and the sun, 
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" i n accordance w i t h which padrao the c h a r t s 

needed by the Almazem of the a f o r e s a i d Lord f o r 

h i s f l e e t s and n a v i g a t i o n s to I n d i a are made". 

Among Nunez 1s 1537 notes on the c u r r e n t n a v i 

g a t i n g manual or "Regimento w was h i s comment th a t 

d e c l i n a t i o n t a b l e s should cover four y e a r s , and 

that they did not need c o r r e c t i o n f o r the "conver

gence of meridians" u n t i l the. user_was s i x hours 

away from that f o r which they were c a l c u l a t e d . T h i s 

together w i t h a misleading c o r r e c t i o n f o r the 

motion of the n o r t h s t a r , based on a mistaken c a l 

c u l a t i o n of the p r e c e s s i o n of equinoxes by the 

German astronomer Werner, were almost c e r t a i n l y -

included i n the 1559 r e v i s i o n of the 'Regiment of 

the Cosmografo Mor , now l o s t . Thus a f i g u r e of 

4°9 8 r e p l a c e d the e a r l i e r f i g u r e of 3"2°> a f e a t u r e 

r e c u r r i n g i n the workuig diagrams of the Spanish 

manual by Martin Cortes, and i n i t s subsequent 

French and E n g l i s h t r a n s l a t i o n s . 

The Cosmografo-Mor was a l s o obliged to give 

r e g u l a r c l a s s e s i n navxgation to s e a f a r e r s , such 

as those Pedro Nunez gave, and to conduct an 

o b l i g a t o r y examination of masters of n a u t i c a l 

c h a r t s and manufacturers of n a u t i c a l instruments 

i n the presence of another master of n a u t i c a l 

c h a r t s brought i n by the provedor dos Armazens. 

Charters i s s u e d to Antonio Martins ( 1 5 ^ 3 ) , 

Bartholomeu Lasso (1564), L u i s T e i x e i r a (156k), ft, 

Marcos Femandes (1582), Pedro de Lemos (1586) and 
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F r a n c i s c o L u i s (1591) a l l contain the same pro

v i s i o n t h at was al s o l a t e r i n s i s t e d on under the 

1592 t e x t of the 'Regimento do cosmografo-mor 1 -

namely that an examination c h a r t e r should s t a t e 

"that the n a u t i c a l c h a r t s p a r t i a l c h a r t s , 
globes and any other instrument he makes 
concerning the a f o r e s a i d a r t of n a v i g a t i o n 
s h a l l be i n accordance w i t h the p e r t a i n i n g 
padroes e x i s t i n g i n the Almaze'm, without 
a l t e r x n g , shortening or adding anything 
of the seas, coasts and "lands nreclarded -in 
the a f o r e s a i d p a d r o e s " . ^ 

By 1552 there were s i x o f f i c e s where sea 

ch a r t s were being made i n Li s b o n employing eighteen 

people. A l l c h a r t s made by these o f f i c e s had a l s o 

to be submitted to the cosmografo-mor to see i f 

they met the same conditions as above. I f they did 

they would be signed by the cosmografo-mor, other

wise they would be amended or destroyed. The 

Provedor had to be informed who the c h a r t s or 

globes were intended f o r , i n case there were 

s e c u r i t y o b j e c t i o n s to t h e i r d e l i v e r y . S i m i l a r 

p r o v i s i o n s a l s o a p p l i e d to makers o f other nau

t i c a l intsruments, which on examination were marked 

d i s t i n c t i v e l y (see P i g . 5" ) . Fees were s e t which 

the cosmografo-mor might charge f o r examining 

v a r i o u s types of c h a r t s , s u n - d i a l s , compasses, 

c r o s s - s t a f f s , a s t r o l a b e s , and n a u t i c a l regiments. 

P e n a l t i e s were l a i d down f o r masters who f a i l e d to 

submit thexr work f o r examination, j u s t as they 

were a l s o ordained f o r those who made them without 

a c h a r t e r . Also s u b j e c t to p e n a l t i e s were those 

PMC Vol.1, p.120. 
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who owned, used or s o l d c h a r t s , globes and i n s t r u -

ments, not examined by the cosmografo-mor, even 

though t h i s person may not have been the maker. 

B u r e a u c r a t i c s u r v e i l l a n c e of t h i s s t r a t e g i c -

a l l y v i t a l p r o f e s s i o n of n a v i g a t i o n was extended 

even f u r t h e r under the cosmografo-mors i n order to 

maintain standards, r e c o r d s , and s e c u r i t y , i n con

j u n c t i o n with the i s s u i n g departments of the_ 

Armazens. Examination i n the presence of the 

cosmografo-mor, the provedor, the piloto-mor and 

the patrao-mor and s e v e r a l p i l o t s and masters of 

c h a r t s was made o b l i g a t o r y f o r a l l n a v a l o f f i c e r s , 

p i l o t s , u n d e r - p i l o t s , and masters. A book r e c o r d 

i n g these v a r i o u s grades of o f f i c e r was kept a t the 

Armazens to record them. However the c r i t i c a l 

power envxsaged as e n f o r c i n g these many monopoly 

p r o v i s i o n s and c o n t r o l l i n g t h i s s k i l l e d L i s b o n 

community was the power that any proceedings 

a r i s i n g from these p r o v i s i o n s should take p l a c e a t 

the Armazens. Thus Lisbon's maritime community 

was c o n t r o l l e d w i t h s e m i - m a g i s t e r i a l e f f i c i e n c y . 

The same body also honoured some masters of 

n a u t i c a l c h a r t s by c a l l i n g upon them to share i n 

the production of c h a r t s f o r the r o y a l f l e e t s , the 
' 21 e a r l i e s t of which known concerns L u i s T e i x e i r a . 

21 s 
L u i s T e i x e i r a was examined and passed on h i s per

formance by Jorge R i e n e l a t L i s b o n on 18 A p r i l 
15^4. On 15 June 1569 n e w a s appointed to make 
ch a r t s and instruments f o r the King's F l e e t . 

n 
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The c h a r t e r dated 1569 s a i d 

"He i s to execute the p a r t that f a l l s to 
him i n the making of the s a i d c h a r t s , as 
w e l l as of other instruments of n a v i g a t i o n 
fo r my f l e e t s , which c h a r t s and instruments 
w x l l be r e c e i v e d from him and pai d f o r a t 
my Almazem da Guine e 'India provided they 

- are of f i t t i n g q u a l i t y and p e r f e c t i o n , and 
thus as they are r e c e i v e d here,they s h a l l 
be paid as to the other o f f i c e r s who make 
such c h a r t s and instruments f o r the s a i d 
almazem".^2 

Such honour i s not known to have been bestowed 

again before 1596. The explanation of t h i s 

absence may w e l l be that the b u r e a u c r a t i c c o n t r o l 

no longer served to r a i s e standards, but r a t h e r 

was tending to s t u l t i f y improvements f o r the sake 

of c o n t r o l l i n g the di s s e m i n a t i o n of n a v i g a t i o n a l 

knowledge. Such a c r i t i c i s m would not c o n t r a d i c t 

Nunez's c r i t i c i s m of Li s b o n ' s cartographers, nor 

Joao de Castro's views s e t out i n the d e d i c a t i o n 

of h i s "Roteiro from Goa to Diu" that the n a v i g a t o r 

was "served only by rough and imperfect d e v i c e s " . 

To p a r t l y r e c t i f y t h i s he 
"put i n hand the coast of I n d i a , as the 
most noble, and i l l u s t r i o u s of a l l i n the 
un i v e r s e , which being u n t i l the present 
day i l l - u n d e r s t o o d by some Portuguese, 
and badly misjudged by others, was so w i l d 
and r e p e l l e n t that I could h a r d l y f i n d any 
person capable of g i v i n g me any sure inform
a t i o n about the part of i t more frequented".^3 

T h i s again suggests that Portuguese n a v i g a t o r s 

On 10th October 1596 Pedro de Lemos was appointed 
by the King "to do h i s p a r t m the making of nau
t i c a l c h a r t s and n a v i g a t i o n instruments i n my 
Armazem f o r my f l e e t s ..." 
2 3PMC Vol.1, p.135. 
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were t u r n i n g to e a s t e r n t r a d i t i o n s of n a v i g a t i o n 

to improve t h e i r knowledge. Thus the Armazens 

i n Lisbon were to be found i n c r e a s i n g l y importing 

Asian n a v i g a t i o n a l information and even p r a c t i s i n g 

cartographers,such as Vaz Dourado, i n t o L i s b o n . 

I t had to be a s e l e c t i v e process f o r the reasons 

de Castro s t a t e d thus: 

"Truly t h i s s c i e n c e or manner of n a v i g a t i o n 
i s - s o badly d i s t r i b u t e d among men, t h a t 
e i t h e r they go to i d o l s who by long time 
and continuous p r a c t i c e , a r r i v e a t many 
d e t a i l s , but never g a i n a u t h o r i t y i n 
t h e i r o f f i c e , or to persons without any 
experience but p l e n t y of l e t t e r s and 
great p r a c t i c e i n the mathematical s c i e n c e 
who reach the shadow of the a r t but not 
the true s c i e n c e " . 

T h i s development, u t i l i s i n g A s i a n sources, 

opened a whole s e r i e s of new s e c u r i t y r i s k s , though 

i t did provide undoubted gains as we s h a l l see. 

Without needing to worry about tuese problems, the 

Portuguese had many s e r i o u s s e c u r i t y problems as 

they sought to uphold t h e i r e x c l u s i v e knowledge 

of v i t a l n a v i g a t i o n a l information. P a r t i c u l a r 

problems were posed by Joao de Barros who 

because of h i s job had to know the contents of 

r e s t r i c t e d documents 0 The Armazen's problems were 

complicated by the need to work c l o s e l y with the 

Casa da I n d i a which had a worldwide network of 

commercial arrangements and commitments, and w i t h 

Royal a d m i n i s t r a t i o n and the Court, where men 

l i k e Jo"ao de Castro were brought up and t r a i n e d i n 

na v i g a t i o n , but where others were l e s s scrupulous 

i n t h e i r use of information 

PMC Vol.1, p.135. 
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S e c u r i t y procedures had to be simple and 

f l e x i b l e i f they were to help the cartographers 
to do t h e i r job e f f e c t i v e l y . T h i s placed a r e a l 
personal r e s p o n s i b i l i t y on each member of Portu
g a l ' s maritime b u r e a u c r a c i e s , as w e l l as on p i l o t s , 
masters and other r e s p o n s i b l e o f f i c e r s , not to 
abuse t h e i r s i t u a t i o n . 

Given the b u r e a u c r a t i c a l l y f i x e d and i n f l e x 

i b l e l e v e l s of reward f o r p a r t i c u l a r p o s t s , the 

"incentive to i n c r e a s e that by i l l i c i t t r a d i n g 

e s p e c i a l l y i n something so val u a b l e commercially 

as n a v i g a t i o n a l d e t a i l s , was ve r y g r e a t . Rapid 

European i n f l a t i o n , and l a v i s h l i f e s t y l e s i n A s i a 

only added to the temptation. Linschoten n o t i c e d 

that a Portuguese p i l o t i n the C a r r e i r a da I n d i a 
25 

earned f o r a round t r i p 2,700 r e i s . 

No matter how much the personal r e s p o n s i b i l i t y 

of each i n d i v i d u a l was s t r e s s e d , the emphasis was 

wasted on the un s t a b l e , the v i o l e n t , the over-

ambitious, the greedy and the c o r r u p t i b l e person

a l i t i e s . There i s no doubt that while most of 

these Portuguese b u r e a u c r a t s , p i l o t s and c a r t o 

graphers were l o y a l and honest enough, others were 

tempted by a l i f e of freebooting p i r a c y i n the E a s t ; 

others sought the p r o f i t s of an Asian o f f i c e . Most 

s p e c t a c u l a r of a l l were those few who e f f e c t i v e l y 

j e o p a r d i s e d the whole b u r e a u c r a t i c and s k i l l e d s t r u c 

ture and d o c t r i n e of e x c l u s i v i t y i n commercial and 

n a v i g a t i o n a l matters. Many of the problems 
25 5 Lin s c h o t e n , His P i s c o u r s , London 1598, Book 1, 
Chapter 1, p.k . The f u l l t i t l e i s given i n f o o t 
note 64 of the chapter 'The Dissemination and 
Decline of I b e r i a n N a v i g a t i o n a l S k i l l (1580-1620). 
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th a t faced Portugal i n the most acute form arose 

out of the nature of the quar t e r of Lisb o n where 

many of the cartographers l i v e d . I t could be the 

scene of v i o l e n t q u a r r e l s such as the one between 

two cartographers i n 1565 which r e s u l t e d i n Joao 

de Gal'ego being brought before the ma g i s t r a t e s 

f o r sentence. 

Some went so f a r as to k i l l , l i k e Lopo and 

Diogo Homem, Pinteado and s e v e r a l o t h ers. These 

men,who had promising c a r e e r s ahead, sought to 

escape before the r i g o u r s of the law caught up 

w i t h them. T h i s meant a l i f e of e x i l e , given that 

t h e i r trade was one that could only be pursued 

w i t h the help of wealthy patrons i n t e r e s t e d i n 

n a v i g a t i o n , or i n commercial ventures overseas. 

These men c o n s t i t u t e d p o s i t i v e l y the worst s e c u r i t y 

r i s k from the Portuguese angle. Consequently the 

King was sometimes persuaded to i s s u e a p u b l i c 

pardon to e n t i c e these men back to Portugal. One 

such n o t i c e appeared i n R i c h a r d Eden*s "History of 

T r a v a y l e " , r e f e r r i n g to the Portuguese p x l o t , 

Pinteado,who s a x l e d i n the f i r s t E n g l i s h voyage to 

Guinea. I n t h i s case the Portuguese k i n g went so 
26 

f a r as to o f f e r him a knighthood i f he would r e t u r n 

R.Eden/R.Wxlles 'The H i s t o r y of T r a v a y l e i n the 
West and E a s t I n d i e s and other countreys l y i n g by 
e i t h e r way, towards the f r u i t f u l l and ryche 
Mollucas. As Moscouia, P e r s i a , ( s i c ) S y r i a 7 A e g y p t , 
E t h i o p i a , Guinea, China i n Cathago and Cipan^u. 
With a d i s c o u r s e of the North West Passage. 
Gathered i n p a r t and done i n t o Englysshe by 
Richard Eden. Newly s e t out i n order and augmented 
by R i c h a r d W i l l e s . Imprinted a t London by 
Richard Jugge 1577. T h i s copy now i n the N.M.M. 
was formerly i n the Board of Trade L i b r a r y but i t s 
t i t l e page xs s l i g h t l y damaged. 
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Consequential as some of these e x i l e s were to 

prove i n conveying information to other c o u n t r i e s 

p a r t i c u l a r l y to England, France and Venice, i t must 

be remembered that Portuguese counter-measures 

were o c c a s i o n a l l y s p e c t a c u l a r l y s u c c e s s f u l . The 

correspondence of M. de Fourquevaux, French 

Ambassador i n Madrid and that of Guzman Da S i l v a , 

Spanish Ambassador i n London, suggest that i n 

1567 the Portuguese managed to r e g a i n and punish 

t h e i r d e f e c t o r s . W r i t i n g on 27th September, Da 

S i l v a noted that two Portuguese who were to 

accompany Hawkins on a voyage from Plymouth 

"have run away from h i s company. Which i s 
true as I was informed. And that the cause 
of that i s the steps taken i n France by the 
ambassador of t h e i r King, who promised them 
f o r g i v e n e s s f o r the past and s e c u r i t y ... 
I t has been made known that they had 
a r r e s t e d C a l d e i r a and others when they went, 
but we are not sure about t h e i r a r r e s t " . 2 7 

M. de Fourquevaux reported from Madrid that 

"two other Portuguese who came from England 
were taken a t B i l b a o ; one i s c a l l e d Andr£ 
Hanne, I do not know the name of the other. 
I t i s s a i d t h a t they were going to Portugal 
to spy f o r the E n g l i s h " . 2 8 

I n f a c t Gaspar C a l d e i r a was taken by the 

Portuguese to Lis b o n , where he was hanged on 16th 

February 1568. Antao L u i s with Andre Homem, 

a s s o c i a t e d through a l e t t e r of 15^7 w i t h C a l d e i r a , 

were l u r e d by P e r i e r a Dantas, Ambassador i n P a r i s , 

to the French border. While they stayed over a t 

F u e n t e r r i b i a the Spanish took them p r i s o n e r and 

2 7PMC, Vol.11, p.67. 
2 8PMC, Vol.11, p.68. 
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d e l i v e r e d them to the Portuguese a u t h o r i t i e s who 

were only too glad to execute these t r a i t o r o u s 
29 

cartographers to solve the s e c u r i t y problem. 

These i n c i d e n t s are e x c e p t i o n a l i n that 

normally the diplomatic processes and p r e s s u r e s 

acted a g a i n s t Portugal bec_..se many an ambassador 

jumped a t the chance to obtain the s e r v i c e s of a 

Portuguese cartographer f o r h i s king. 

T h i s type of espionage had taken place as 

e a r l y as 1502. when Cantino obtained a map f o r the 

Duke of E r c o l e . I t was s t i l l going on even i n the 

l a s t y e a r s of P o r t u g a l 8 s separate e x i s t e n c e before 

1580. S h o r t l y a f t e r the appointment of Abraham 

O r t e l i u s as P h i l i p I I * s geographer i n 1575» O r t e l i u 
k 

had r e c e i v e d a l e t t e r from D. Juan de B o r j a , Spanis! 

Ambassador i n Li s b o n . T h i s l e t t e r spoke of the Por 

tuguese L u i s Jorge (D. Barbuda) an o f f i c i a l Portu

guese cartographer "Who has served me f o r more than 

four y e a r s , and had begun making a book of 
30 5 * empressans' f o r me". The f o l l o w i n g year O r t e l i u , 

r e c e i v e d a l e t t e r dated 28 February from Benedictus 

A r i a s Montanus i n Rome say i n g that the l a t t e r * s 

f r i e n d Johannes B a p t i s t a Raimundas, a cartographer 

worthy of p r a i s e , had r e c e i v e d from a Portuguese 

envoy "pulcherrimun exemplar d e s c r i p t i o n i s 
31 

Synarum r e g i o n i s " . The w r i t e r promised O r t e l i u s 

a copy of t h i s f o r p u b l i c a t i o n , which duly appeared 

i n O r t e l i u s ' s Typus Orbis Terrarum as r e p u b l i s h e d 
29PMC_ Vol.11, p.68. 

-3°£MC Vol.11, p.124, l e t t e r s A, B, C and D. See 
a l s o Documentos I n e d i t o s , Vol. 21, p.107. 
31 T ^ . 
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i n 1584. That c h a r t , as reproduced by O r t e l i u s 

i n Amsterdam, c a r r i e d the legend "CHINAE, olim 

Sinarium r e g i o n i s nona d e s c r i p t o , auctore Ludonico 

Georgio". C l e a r l y evidence proving espionage thus 

f a r i s tenuous, but two other l e t t e r s from Giovaniy 

B a t t i s t a Gesio to P h i l i p I I of Spain show the exacl 

sequence of subsequent events a f t e r Lulls Jorge had 

passed out these s e c r e t s of the Chinese c o a s t s . 

Gesio was an I t a l i a n spy working i n Portugal f o r 

P h i l i p I I and he wrote i n June 1579 that L u i s 

Jorge, a Portuguese geographer, had "always been 

devoted to your Majesty and d e s i r o u s to enter your 

r o y a l service"*. Gesio goes on to say that 

D 0 Juan de B o r j a had taken L u i s Jorge with him wher 

he returned to Spain, but the Portuguese had been 

a l e r t e d and a r r e s t e d the cartographer on the 

f r o n t i e r i n O l i v e n g i a , brought him back to L i s b o n 

and imprisoned him f o r two y e a r s . When s e t f r e e 

again Gesio had managed to get him s a f e l y to 

Madrid. There he had kept L u i s Jorge i n h i s 

house because of the Portuguese s e c r e t s i n matters 

of n a v i g a t i o n which he had d i s c l o s e d . He recom

mended t h i s cartographer to the King i n the l i g h t 

of t h i s s t o r y . A f u r t h e r l e t t e r of Gesio's dated 

21st J u l y 1579 comments on L u i s Jorge's d i l i g e n t 

work f o r P h i l i p I I i n Madrid, of which he says 

"YourMajesty has seen i n the p a i n t i n g and d e s c r i p -
33 

t i o n of China which I have shown you". 

3 2 I b i d . 
3 3 I b i d . 
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T h i s l a t e example of espionage i s a reminder 

of the continuing Portuguese e f f o r t s a t s e c u r i t y , 

as w e l l as being t y p i c a l of many European attempts 

to obtain v i t a l n a v i g a t i o n a l information, p a r t i c u 

l a r l y about the F a r E a s t . 

Taking a l l these s e c u r i t y f a c t o r s i n t o 

account we must conclude l i k e Donald Lach that the 

Portuguese managed to r e t a i n a remarkably e f f e c t i v e 

i n t e r n a l s e c u r i t y system u n t x l the 1570s. I t was 

not i n f a l l i b l e , but i t d i d serve to keep the work 

of s e v e r a l major cartographers s e c r e t and confined 

to the Armazens. I n t h i s context the works of 

Tome P i r e s and the world a t l a s e s of Sebastao Lopes, 

and the r u t t e r s prepared f o r the I n d i a p i l o t s 

remained remarkably c l o s e l y r e s t r i c t e d i n t h e i r 

c i r c u l a t i o n , so that the Portuguese were able to 

keep t h e i r s e c r e t s to a la r g e extent i n t a c t . Many 

documents do not now s u r v i v e which must a l s o have 

been kept s e c r e t and confined to the Armazens i n 

Lisbon, but these merely because they were so 

s u c c e s s f u l l y r e s t r i c t e d , were to be destroyed on a 

large s c a l e during the Lisb o n earthquake of 1755. 

Thus even though the e x i s t i n g record of r u t t e r s 

and c h a r t s i s h e a v i l y b i a s e d towards those which 

a r r i v e d i n f o r e i g n hands, i t i s s t i l l c l e a r t h a t 

the Portuguese were l a r g e l y s u c c e s s f u l i n t h e i r 

s e c u r i t y endeavours. However, the consequences of 

maintaining such b u r e a u c r a c i e s as the Armazens, 

the Casa and the l i c e n s i n g o f f i c e s of the Lisbon 

censor acted l i k e a dead hand to curb L i s b o n ' s 
__ • 
J D.Lach. A s i a i n the Making of Europe. Vol.1, 
pt.1, p.15^. 
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innovations m n a v i g a t i o n a l method and instruments. 

I t was a slow p r o c e s s , obscured by the innovations 

flowing i n from the E a s t and from the experiences 

of the I n d i a p i l o t s . U l t i m a t e l y i t was to be the 

very thing which curbed the s p i r i t of d i s c o v e r y 

and empire that had brought so much we a l t h and 

p r e s t i g e to P o r t u g a l . But the most d i s a s t r o u s 

e f f e c t s were y e t to come, f o l l o w i n g the amalgama

t i o n of the kingdoms i n 1580, when Spanish i n f l u 

ence became very evident i n n a u t i c a l a d m i n i s t r a t i o i 
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Chapter 5 

THE ORGANISATION AND NATURE OF SPANISH NAVIGATIONAL 
SERVICES PRIOR TO 1580 

While the l a t e r middle ages saw Portugal 

turning i n c r e a s i n g l y towards a seaborne f u t u r e , so 

a l s o were the other maritime communities of the 

I b e r i a n p e n i n s u l a . Happily the medieval mariners 

of northern Spain d i d not have to r e l y on Beatus's 

schematised maps of the world as produced i n 
1 _ _ _ 

nearby Valcavado Abbey. T h i s was because more 

accurate p r a c t i c a l knowledge of the c o a s t s of 

western Europe was to be gained from contact w i t h 

w e l l - t r a v e l l e d northern European seamen, f a m i l i a r 

w i t h such sound methods as were i n c l u d e d i n the 

King's Mirror and with long experience of 
2 

c o a s t a l hazards. These northern European s a i l o r s 

brought to Spanish ports both merchandise and 

p i l g r i m s bound f o r s h r i n e s such as that of S t . 

James of Compostella at Santiago. St.Godric of 
o 

F i n c h a l e , w i t h experience and " s k i l l i n n a v i g a t i o n " 

xs s a i d to have known w e l l the coasts and ports as f a r 

apart as St.Andrews and the Holy Land. He i s known to 'Kirtland-Wright, Geographical Lore of the Time of 
the Crusades f J o v e r B o o k a f N e w York, 1965, p 6S~1 ̂ & 
2E.G.R.Taylor, The Haven F i n d i n g A r t , pp.81-84 
r e f e r s to the knowledge of Norse n a v i g a t o r s on 
points of technique and i n t e r p r e t a t i o n of sea con
d i t i o n s . The King's Mirror (Konungs Skuggsja) was 
w r i t t e n by an unknown author about AD 1250. 
^Coulton, Medieval Panorama,,t.u P, i145^/\ IS E x t r a c t s 
are quoted from a lengthy e x t r a c t from the (1847) 
Surtees S o c i e t y e d i t i o n of The L i f e of St.Godric . 
w r i t t e n by a monk of Durham about 1170; i t enables 
comparison to be made with Chaucer's d e s c r i p t i o n 
of the Shipman who a l s o traded i n the same waters 
and e x h i b i t e d great knowledge of c o a s t a l p i l o t a g e 
about 200 years l a t e r . 



have v i s i t e d Santiago i n the t w e l f t h century and 

no doubt swapped t r a v e l l e r s * t a l e s on the harbour 

f r o n t s and i n the taverns of G a l i c i a w i t h seamen 

ver y l i k e the shipman of whom Chaucer wrote:-

"He knew wel a l l e the havener as they were 
From Gootland to the Cape of F i n i s t e r e ^ 
And every cryke i n B r i t a n y e and i n Spayne",, 

The s a i l o r s of northern Spain p a r t i c i p a t e d 

i n such interchanges, becoming i n c r e a s i n g l y common 

v i s i t o r s to the~"Low~~Countries~^ Meanwhile the 

export trade i n C a s t i l l i a n wool grew and f o s t e r e d 

the expansion of the maritime and s h i p b u i l d i n g 

communities of northern Spain. J u s t as St.Godric 

admitted that i n tr a d i n g to the po r t s of B r i t t a n y 

he "learned much wisdom", so the C a s t i l l i a n s 

b u i l t up trade w i t h B r i t t a n y p a r t i c u l a r l y a f t e r 

the s i g n i n g of the t r e a t y between the King of 

C a s t i l l e and the Duke of B r i t t a n y i n IkkO. A 

measure of the s i g n i f i c a n c e of t h i s interchange 

i s given by the f a c t that i t was from S t . G i l e s sur 

Vie m B r i t t a n y that P i e r r e G a r c i e , ( a u t h o r of Le 

Grant R o u t i e r e t P i l o t a g e , completed i n May 1483,] 
5 

h a i l e d . He says that h i s work was based upon 

h i s c o n s u l t a t i o n s w i t h the expert and c h i e f 

masters i n the main ports of Northern F r a n c e . 

I n c o n t r a s t to C a s t i l l e ' s experience of 

A t l a n t i c c o n d i t i o n s and c o a s t s , the medieval empire 
4 .G.Chaucer. The Canterbury Tales,The Prologue, lines 

407-9 See W.W.Skeat, Chaucer Complete WorkB, Oxford 
University Press, London ,1967.p424 

5 P.Garcie, Le Grant Routier et Pilotage i s reproduced 
by ]).¥.Waters Rutters of the Sea. Yale University Press 
1967, 
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of C a t a l o n i a , based around the " L i b r e d e l 

Consolat", d i r e c t e d most of i t s ships and r e s o u r c e s 

i n t o the Mediterranean trades i n s p i c e s , c l o t h and 

corn. Thus, though Catalan s h i p s and merchants 

were seen i n Bruges, many more were to be found 

i n the Levant, North A f r i c a , and tradin g w i t h 

Arabs m Alex a n d r i a and S i c i l l i a n p o r t s . The 

s h i p s most u s e f u l i n these Mediterranean trades 

were, however, of u n s u i t a b l e proportions f o r the 

very d i f f e r e n t conditions of the A t l a n t i c , and so 

many C a t a l a n s h i p s and r e s o u r c e s were d i r e c t e d i n t o 

the competition f o r Mediterranean trade w i t h Genoa. 

While C a t a l o n i a and V a l e n c i a s t r u g g l e d to 

overcome the major demographic c a t a s t r o p h i e s of 

the f o u r t e e n t h century, the Genoese who had s e t t l e d 

m S e v i l l e , Cordoba and Cadiz b u i l t up a s o l i d 

a l l i a n c e with C a s t i l l e and secured the wool c a r r y 

ing trades of the southern Spanish ports a t the 

Ca t a l a n s ' expense. The Genoese brought to C a s t i l l e 

t h e i r knowledge of I t a l i a n methods of n a v i g a t i o n , 

i n c l u d i n g the compass, the portolano, and the t r a 

v e r s e t a b l e , and perhaps even the si m p l e s t i n s t r u 

ments f o r observing the height of P o l a r i s 

and hence l a t i t u d e . These n a v i g a t i o n a l t r a d i t i o n s , 

coming v i a the Genoese connection, were to prove 

even more u s e f u l i n oceanic n a v i g a t i o n . L a t e r they 

e x e r c i s e d a profound i n f l u e n c e on the growth of 

C a s t i l l e ' s t r a n s - o c e a n i c trade and n a v i g a t i o n to 

America and thence to the Par E a s t v i a the P a c i f i c . 

S i x t e e n t h century s c h o l a r s had no doubt a t 
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a l l a s to the v a l u e o f the Genoese and P o r t u g u e s e 

i n f l u e n c e , e s p e c i a l l y t h a t o f the Genoese, C h r i s 

t o p her Columbus. He d e p a r t e d from P a l o s i n 

Southern S p a m on h i s famous voyage i n 1 4 9 2 , o n l y 

a f t e r he had r e c e i v e d a b a s i c g rounding i n the 

new n a v i g a t i o n a l methods from h i s e x p e r i e n c e under 

P o r t u g u e s e m a s t e r s . P e t e r M a r t y r d ' A n g h e r i a 

( l a t e r to be P r e s i d e n t of the C o u n c i l o f the I n d i e s , 

the body u l t i m a t e l y r e s p o n s i b l e f o r d e c i d i n g n a v i 

g a t i o n a l and c o l o n i a l p o l i c i e s ) , wrote e x c i t e d l y 

about the s i g n i f i c a n c e of the voyage o f t h i s Geno

ese c a p t a i n * - "Hear about the new d i s c o v e r y and 

t h a t C h r i s t o p h e r Columbus h a s r e t u r n e d s a f e and 
5 

sound". T h a t l e t t e r was r e p r i n t e d e i g h t t i m e s 

i n 1493 and a f u r t h e r t w e n t y t i m e s by 1500. 

The S p a n i s h h i s t o r i a n o f the 1 6 t h c e n t u r y 

d i s c o v e r i e s , G o n z a l e z de Oviedo wrote o f Columbus 

bo t h a s "the f i r s t d i s c o v e r e r and f i n d e r o f the 

I n d i e s " and a s a "brave and w i s e s a i l o r and a 

courageous c a p t a i n " . ^ L a t e r v i e w s o f h i s s i g n i f 

i c a n c e were m a r k e d l y a f f e c t e d by the b i o g r a p h y 

o f t e n a t t r i b u t e d to h i s son, Hernando C o l o n , pub-
7 

l i s h e d i n V e n i c e i n 1 5 7 1 . N e v e r t h e l e s s Ramusio, 

Oviedo, B e n z o n i and S i r F r a n c i s Bacon made d e t a i l e d 
s t u d i e s of E u r o p e a n v o y a g e s , and t h e y thought 
Columbus's a c h i e v e m e n t m e r i t e d the e r e c t i o n of a 

g 
s t a t u e . I t was no c o i n c i d e n c e t h a t t h e s e w r i t e r s , — _ 
J . H . E l l i o t t . Europe and the New Wor I d J^dt—WSQ CO.P 
U ^icto-n 3972, 

b J . H . E l l i o t t , i b i d . , p.1 1 . 
7 J . H . E l l i o t t , i b i d . , p.1 0 . 
Q 
J . H . E l l i o t t , i b i d . , p.1 1 . 
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l i k e R i c h a r d Eden i n M a r i a n E n g l a n d , o r L o u i s 

Le Roy and Montaigne i n F r a n c e , saw t h e s e d i s c o v 

e r i e s a s awakening the w o r l d to new i n t e l l e c t u a l 

h o r i z o n s . Those same w r i t e r s were to have d i r e c t 

a c c e s s to the S p a n i s h n a v i g a t i o n a l manuals and 

c h a r t s where the new t e c h n o l o g y and d i s c o v e r i e s 

were c l e a r l y s e t o u t . 

M a r t i n C o r t e s , a S p a n i s h n a v i g a t o r w e l l aware_ 

o f the huge v a l u e o f the a n n u a l s i l v e r f l e e t s , 

s i d e s t e p p e d the i n t e l l e c t u a l c h a l l e n g e when g i v i n g 

h i s r e a s o n s f o r p r e p a r i n g a famous n a v i g a t i o n a l 

manual. I n 1551 he w rote a d e d i c a t o r y e p i s t l e 

to C h a r l e s V w h i c h , a s t r a n s l a t e d by Eden, s a i d : -

"And i f i t i s and h a s b e en muche to 
d i s c o v e r and subdue the newe w o r l d e ; i t i s 
d o u b t l e s s e no l e s s e g l o r y to y o u r M a i e s t i e ; 
n o t o n e l y to p o s s e s s e and e n j o y i t , b u t 
a l s o t h a t you d a y l y p r o c u r e t o sende t h y t h e r 
J u d g e s to g o v e m e w i t h l a w e s and p r e a c h e r s 
to i n s t r u c t i n d o c t r i n e , to bryng t h o s e 
I n d i a n s to the knowledge and h o n o u r i n g o f 
the t r u e God. And t h e r e f o r e c o n s i d e r i n g 
y o u r M a i e s t i e s g o d l y d e s i r e and p u r p o s e 
a s t o u c h i n g t h e s e n a v i g a t i o n s , and the 
danger o f s u c h a s go to d i s c o v e r t h i s newe 
w o r l d e .. „ and i n c o n s i d e r a c i o n h e r e o f I 
have t h e more w y l l i n g l y p u b l i s h e d t h e s e 
my t r a v a y l e s f o r t h e f u r t h e r a n c e o f a l l 
s u c h a s s h a l l h e r e a f t e r a t t e m p t t h e s e 
n a v i g a t i ons n, 9 

A n o t h e r i n t e r e s t i n g i n t e r p r e t a t i o n o f the 

s i g n i f i c a n c e of the new t e c h n o l o g y was t h a t g i v e n 

by the d i s t i n g u i s h e d I t a l i a n h i s t o r i a n Guiccardini„ 

W r i t i n g i n 1561 he p r a i s e d the s k i l l o f P o r t u g u e s e 

and S p a n i s h s a i l o r s and s a i d : -

R.Eden. The A r t e o f N a v i g a t i o n . honAo** /S&lEpiatle. 
d e d i c a t o r i e f o l . I I I . 
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"Not only has t h i s n a v i g a t i o n confounded 
many a f f i r m a t i o n s of former w r i t e r s 
about t e r r e s t r i a l t h i n g s , i t has given 
some a n x i e t y to x n t e r p r e t e r s of Holy 
S c r i p t u r e s " . 1 0 

I f Spanish churchmen d i d manage to respond 

to the missionary challenge of the new d i s c o v e r i e s 

t h e i r theology and i n p a r t i c u l a r the t r a d i t i o n a l 

view of the world's c o n c e n t r i c spheres f a i l e d to 

respond to the challenge s e t out by the Portu

guese Jew, Pedro Nunez, who wrote i n 1537 of 

"New i s l a n d s , new lands, new seas, new 
peoples^ and what is" more a new -sky and 
new s t a r s " . 1 1 

Many teachers found the challenge of these 

new missionary, p o l i t i c a l and i n t e l l e c t u a l prob

lems almost too much. I t was as d i f f i c u l t to break 

away from the i d e a that " o r b i s terrarum" c o n s i s t e d 

of three land masses, Europe, A f r i c a and A s i a , as 

i t was f o r some to break away from the idea of 
1 2 

an unnavigable and uninhabited t o r r i d zone. 
T r e a t i s e s such as Sacrobosco's "De Sphaera" and 

14 
Macrobius's even o l d e r "Somnium S c i p i o n i s " r e 
mained popular from the f o u r t e e n t h to seventeenth 
TO 

G u i c c i a r d i n i , H i s t o r i a d ' I t a l i a , P i e t r o Maria 
Bettano, Venice, 1616, p.173« I t s f i r s t e d i t i o n 
was 1561 . 
1 1 J . H . E l l i o t t , The_01d World and the New, 1492-1650 
Cu.ft 1172 p.3 9 - 4 0 . 
1 2 

R,C.D.Baldwin, "Sixteenth Century Books i n S t . 
Chad's College L i b r a r y . An i n s i g h t i n t o Tudor 
Tastes". St.Chad's College Magazine ,1 9 7 6 . 
1 3 

For a d i s c u s s i o n of Sacrobosco's s i g n i f i c a n c e 
see E.G.R.Taylor, The Haven F i n d i n g Ar t , pp . 154 & 
1 7 6 , and D.¥.Waters. Art of Navigation," pp . 4 l & 
5 2 - 3 . 
1 4 

Macrobius, Somnium S c i p i o n i s ex C i c e r o n i s L i b r o 
de Republica sexto excerptum, Jocodius Badius, ~ 
P a r i s 1 5 2 4 . I t s engravings by Roigny c l e a r l y owe 
much to John Hollywood's ( Sacroboscolb ) t r e a t i s e . 
Sacrobosco's t r e a t i s e and drawings are a l s o used 
i n Eden's t r a n s l a t i o n of 1561 of C o r t e s 8 s . B r e v e 
Cpmpendio d e l Arte de Navegar ,Sz/1 l/e !5"£~t^ 
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c e n t u r i e s b e c a u s e the c l a r i t y o f t h e i r orthodox 

cosmology was u n r i v a l l e d a s an a i d to a gentleman's 

e d u c a t i o n . However, e x p e r i e n c e showed t h e i r i d e a 

of the t o r r i d zone was e r r o n e o u s . I n d e e d the 

P o r t u g u e s e v o y a g e s down the A f r i c a n c o a s t showed t h i s 

a s e a r l y a s the f o u r t e e n t h c e n t u r y . G r a d u a l l y 

more and more o f t h e t h e s e s c o n t a i n e d i n t h e s e 

m e d i e v a l t r e a t i s e s came under c h a l l e n g e . Though 

the B e r i n g S t r a i t s were no t c h a r t e d u n t i l 1 7 2 8 , 

the e x i s t e n c e o f c l e a r w a t e r between A m e r i c a and 

A s i a was i m p l i c i t i n the s e a r c h f o r a N o r t h West 

p a s s a g e . D e s p i t e t h e g r o w i n g l y o b v i o u s i m p l a u s -

i b i l i t y o f b o t h t h e s e m e d i e v a l t r e a t i s e s , the 

most s e r i o u s t h r e a t to C a t h o l i c o r t h o d o x y was 

posed by the C o p e r n i c a n t h e o r i e s w h i c h became 

i n c r e a s i n g l y p o p u l a r amongst E u r o p e ' s n a v i g a t i o n a l 

t h e o r i s t s l a t e r i n the s i x t e e n t h c e n t u r y , 

The S p a n i s h m a r i t i m e community, however, 

c o n t i n u e d to a c c e p t the t r a d i t i o n a l C h r i s t i a n 

o u t l o o k t h r o u g h o u t the s i x t e e n t h c e n t u r y . H i d e 

bound m t h i s way, S p a i n ' s n a v i g a t o r s were d e n i e d 
i 

the chance of p r o g r e s s i n g toward b e t t e r a s t r o n o m 

i c a l t h e o r y and p r a c t i c e , s u c h a s would be a d v o c 

a t e d i n the l a t t e r p a r t of the s i x t e e n t h c e n t u r y 

i n London by men s u c h a s R o b e r t R e c o r d e , John 
P a t r i c k Moore. W a t c h e r s o f the S t a r s . M i c h a e l 

J o s e p h 1 9 7 ^ , pp. 7 1 - 8 4 . The o b j e c t i o n s of L u t h e r , 
M e l a n c t h o n and C a l v i n a r e a l s o i n t e r e s t i n g , a s 
i s the f a c t t h a t C o p e r n i c a n t h e o r y seemed to make 
i t s g r e a t e s t e a r l y p r o g r e s s amongst t h e mathem
a t i c a l p r a c t i t i o n e r s of M a r i a n E n g l a n d . 
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Dee, Edward W r i g h t and John D a v i s . ^ T h a t S p a i n ' s 

m a r i t i m e community s h o u l d e v e n t u a l l y s u f f e r i n 

t h i s way was p a r t l y due to the i n t e n s e l y o rthodox 

C a t h o l i c i s m imposed by i t s Habsburg r u l e r s w i t h 

the a i d o f the I n q u i s i t i o n , and to the g r e a t c a r e 

f o r C a t h o l i c o r t h o d o x y e v i d e n c e d i n the s h i p ' s 

o r d i n a n c e s w h i c h e n s u r e d t h a t d a i l y p r a y e r s and 

mass were c e l e b r a t e d o f t e n by t r a v e l l i n g f r i a r s o r 

p r i e s t s e n t r u s t e d w i t h t h i s d u t y i n the c o u r s e o f 
1 7 

t h e i r c a r e - f o r human—souls-. As c o n f e s s o r s , t h e y 

c o u l d b o t h p l a y an i m p o r t a n t p a r t i n k e e p i n g a 

s h i p ' s d i s c i p l i n e , and i n e x c l u d i n g h e r e t i c a l t e n -

d e n c i e s . Such p r o v i s i o n s would, however, be o f 

l i t t l e a v a i l i f orthodox c o s m o g r a p h i c a l t e a c h i n g 

had n o t formed a s i g n i f i c a n t p a r t o f the p i l o t ' s 

t r a i n i n g . We know o f t h i s b e c a u s e a s l a t e a s 1634 

the Cosmographer-Major had to l e c t u r e the S p a n i s h 

C o u r t on S a c r o b o s c o ' s t h e o r i e s . S t a n d a r d i l l u s 

t r a t i o n s show a f i x e d e a r t h a round w h i c h r e v o l v e d 

16 Hobert Hecorde, Castle of Knowledge. Reyner Wolf,London 
1 5 5 7 

17, Christopher Columbus , l i t t l e and Brown, Boston 194*,jvT2.6-36 
Columbus s voyage was a dramatic forerunner of such religfoui 

observances aboard many S p a n i s h s h i p s , a f u r t h e r i n d i c 
a t i o n o f w h i c h i s found i n s h i p s ' o r d i n a n c e s s u c h 
a s t h o s e p r e p a r e d by S e b a s t i a n Cabot i n 1553* 
e s p e c i a l l y O r d i n a n c e s 12 and 13 - E x t r a c t s o f t h e s e 
o r d i n a n c e s a r e to be found i n D.W.Waters,Art of 
navigation, Appendix 4.& i n R . H a k l u y t , P r i n c i p a l 
N a v i g a t i o n s ' , V o l . 1 1 , Hak.Soc. E x t r a S e r i e s , p . 1 9 5 
e t s e q . 
1 8 

F r . C e l s i u s K e l l y , L a A u s t r a l i a D e l E s p r i t u 
Santo and the F r a n c i s c a n M i s s i o n a r y P l a n , Hak.Soc. 
2nd S e r i e s , No.CXXCI, e s p e c i a l l y pp.1 2 0 - 1 2 9 and 
pp.1 4 0 - 1 5 0 and p p . 2 6 5 - 2 6 6 though the whole o f F r . 
M u n i l l a ' s j o u r n a l i s h e l p f u l i n a s s e s s i n g t h e r o l e 
o f f r i a r s a b o a r d S p a n i s h s h i p s . 
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the sun and the s t a r s . They a p p e a r e d i n a l l the 

S p a n i s h n a v i g a t i o n a l manuals p u b l i s h e d d u r i n g the? 

s i x t e e n t h c e n t u r y . I f q u e s t i o n i n g o f t h e s e con

c e p t s d i d n o t o c c u r to many t r a i n e e p i l o t s , t h e 

more t h o u g h t f u l c o u l d t u r n to a u t h o r i t i e s l i k e 

F e r n a n d e z de Oviedo who was n e v e r t i r e d o f s t r e s s 

i n g i n the l i g h t of r e c o r d e d d i s c o v e r y 

"What I have s a i d cannot be l e a r n t i n 
Salamanca,—Bologna- o r - P a r i s w 1-9— - — 

T h e r e i s , however, no e v i d e n c e to show t h a t p i l o t s 

t h e m s e l v e s went to t h e s e u n i v e r s i t i e s . 

T h e r e was no s u b s t i t u t e f o r a p i l o t ' s own 

o b s e r v a t i o n s and e x p e r i e n c e , a l l i e d to p r o f e s s i o n a l 

t r a i n i n g r e v o l v i n g around the d i s c i p l i n e o f c a r e f u l 

r e c o r d i n g and p l o t t i n g c o u r s e s , s t e l l a r o b s e r v a 

t i o n s , and c o a s t a l f e a t u r e s . T h i s was m a r k e d l y 

d i f f e r e n t from the f a s h i o n a b l e s i x t e e n t h c e n t u r y 
2( 

tendency to c o l l e c t f a c t s o r c u r i o s from new l a n d s . 

A l t h o u g h s u c h i t e m s might f i g u r e a s v a l u a b l e 

c o m m e r c i a l i n f o r m a t i o n i n the l o g of the voyage, 

the s y s t e m a t i c n a v i g a t i o n a l r e c o r d s o f a p i l o t 

were v i t a l i f a n o t h e r voyage to the same d e s t i n a 

t i o n and b a c k were to b e n e f i t from the e x p e r i e n c e 

o f the e a r l i e r one. F a i l u r e to r e c o r d i n f o r m a t i o n 

n o t o n l y would d e p r i v e o t h e r s o f i t , i t a l m o s t 

n e g a t e s the v a l u e o f c a r r y i n g any n a v i g a t i o n a l 

a i d s . The k e e p i n g o f s y s t e m a t i c S p a n i s h n a v i g a 

t i o n a l r e c o r d s was f o s t e r e d by r o y a l r e c o g 

n i t i o n o f the v a l u e o f s u c h r e c o r d s , c o m p i l e d by 
1 9 J . H . E l l i o t t , Europe and Hhe New World, 1492-1650.C.U.P. 
2 0 1973,P32 

D.Lach. A s i a i n the Making of E u r o p e , V o l . 1 1 
P a r t I . P a s s i m . ~ ~ ~ 
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p i l o t s f a m i l i a r with, the b e s t n a v i g a t i o n a l 

methods. 

Thus i t was t h a t i n 1508 F e r d i n a n d c a l l e d 

to h i s C o u r t J u a n D i a z de S o l i s , V i c e n t e Y a n e z 
21 

P i n z o n , J u a n de l a Cosa and Amerigo V e s p u c c i . T h i s 

h a n d f u l o f men w i t h proven a b i l i t y a s c a r t o g r a p h e r s 

and n a v i g a t o r s formed so s m a l l an e l i t e o f s u i t a b l y 

s k i l l e d men on whom F e r d i n a n d c o u l d c a l l t h a t he 

r e a l i s e d t h a t S p a i n ' s b e s t i n t e r e s t s w o u l d be s e r v e d 

o n l y i f he c o n c e n t r a t e d t h e i r a c t i v i t i e s i n p a r 

t i c u l a r p r o j e c t s . Thus i t was r e s o l v e d t h a t 

e s p e c i a l e f f o r t would be put i n t o the d i s c o v e r y o f 

a p a s s a g e to the E a s t v i a a n o r t h w e s t e r l y r o u t e . 

S h o r t l y a f t e r w a r d s , P i n z o n and De S o l i s s e t out on 

t h e i r i l l - f a t e d voyage, h a v i n g r e s o l v e d t h a t a t 

l e a s t one o f t h o s e p r e s e n t a t Burgos s h o u l d r e m a i n 

i n S e v i l l e to c o n s t r u c t c h a r t s and to t e a c h and 

examine p i l o t s . T h i s c h o i c e may w e l l have f a l l e n 

on Amerigo V e s p u c c i b e c a u s e a s the e l d e s t , and 

the o n l y one o f the group f u l l y f a m i l i a r w i t h b o t h 

P o r t u g u e s e and I t a l i a n n a v i g a t i o n a l methods, he 

was b e s t s u i t e d to s t a y . T h a t the crown u n d e r 

s t o o d the p o s s i b l e b e n e f i t s o f a h y d r o g r a p h i c 
21 " " 

A c o n f e r e n c e to d i s c u s s t h i s was f i r s t a r r a n g e d 
to convene i n Toro to d i s c u s s p r o s p e c t s i n the 
I n d i e s w i t h t h e p r o p o s a l t h a t V e s p u c c i and P i n z o n 
s h o u l d t a k e a f l e e t to the S p i c e I s l a n d s , b u t due 
to the d i s t u r b e d p o l i t i c a l s i t u a t i o n f o l l o w i n g 
Queen I s a b e l l a * s d e a t h , i t was p u t o f f u n t i l 1 5 0 8 . 
F o r the consequence o f t h i s m e eting i n terms o f 
v o y a g e s o f d i s c o v e r y , s e e J . H . P a r r y , The D i s 
c o v e r y o f the Sea,Viedenfleld and Nicolson,London,1975, 
P267-9. 
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b u r e a u and a s c h o o l o f n a v i g a t i o n , i s shown by t he 

i n s t r u c t i o n s o f Queen Joanna to h e r a p p o i n t e e t o 
22 

the new p o s t o f P i l o t Major. She wr o t e t h a t i t 

was h e r u n d e r s t a n d i n g t h a t S p a n i s h p i l o t s were n o t 

a s w e l l t r a i n e d i n t h e use o f the q u a d r a n t and 

a s t r o l a b e a s t h e y ought to be. So she d e c r e e d t h a t 

a l l p i l o t s s h o u l d be i n s t r u c t e d by the P i l o t M a j o r . 

T h e s e t r a i n e e s were f o r b i d d e n to embark a s p i l o t s , 

j u s t a s t h e merchant owners o f s h i p s and m a s t e r s 

were f o r b i d d e n to engage them u n t i l t h e y had 

r e c e i v e d a c e r t i f i c a t e from Amerigo V e s p u c c i 

w h i c h t h e y c o u l d show a s p r o o f o f t h e i r competence. 

A measure o f the i m p o r t a n c e a t t a c h e d to h i s 

jo b a r e t h e two c e d u l a s of March 2 2 , 1509 - a w a r d i n g 

him 5 0 , 0 0 0 m a r v e d i s a n n u a l l y a s P i l o t Major and 

a f u r t h e r 2 5 , 0 0 0 f o r "ayuda de c o s t a " , i n o t h e r 

w ords,as h y d r o g r a p h e r . I n the l a t t e r c a p a c i t y 

he was r e s p o n s i b l e f o r f o r m a l l y g a t h e r i n g i n f o r m a 

t i o n from p i l o t s r e t u r n i n g to S e v i l l e f o r i n c o r p o r 

a t i o n i n t o a g r e a t m a s t e r c h a r t t h a t he had to draw 

and s u b s e q u e n t l y update i n t h e l i g h t o f new know

l e d g e . The hope was t h a t by c o n t r o l l i n g t h o s e 
"22 " — - = — — — — — — 

C.H.Haring, T r a d e and N a v i g a t i o n between S p a i n 
and the I n d i e s i n the Time o f the Habsburgs. 
P e t e r S m i t h , G l o u c e s t e r , Mass. 1 9 6 4 . ( F i r s t pub-
l i s h e d 1 9 1 8 , ) pp.2 9 8 - 9 g i v e s t e x t o f the l e t t e r 
d a t e d A u g u s t 6 1508 

F u r t h e r r e f e r e n c e s a r e g i v e n by 
H a r i n g on p.35 o f the above work. 
The o f f i c e o f the P i l o t Major t h e r e a f t e r remained as a 
s p e c i a l i s e d departmental agency w i t h i n the Casa de 
Con t r a t a c i o n , though not p h y s i c a l l y i n the same b u i l d i n g 
as i t s main t r a d i n g f u n c t i o n s wsre s i t u a t e d . 
The Casa de Co n t r a t a c i o n '(the House o f Trade ) was founded j 
1503 to a d m i n i s t e r C a s t i l e ' s trade with the New World on 
mon o p o l i s t i c l i n e s . 
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l i c e n s e d to copy t h i s P a d r o n - R e a l , g r e a t e r s a f e t y 
c o u l d be e n s u r e d by e x c l u d i n g i n c o m p a t i b l e o r out
d a t e d c a r t o g r a p h i c i n f o r m a t i o n . We know the 
P a d r o n - R e a l was completed and the p r i v i l e g e o f 
b e i n g a b l e to copy i t was f o r m a l l y e x t e n d e d i n 
1512 t o Andres San M a r t i n , and to Amerigo's nephew 
J u a n V e s p u c c i . T h e s e were t o be s o l d a t a p r i c e 
f i x e d by the C a s a . i e to*.h*.l~tic\onr 

The d e a t h of Amerigo V e s p u c c i on 22nd F e b r u 

a r y , 1512 was s i g n i f i c a n t , f o r -on- h i s - d e a t h S p a i n -

l o s t t h e s e r v i c e s o f an e x p e r i e n c e d t r a n s - A t l a n t i c 

n a v i g a t o r . He had s e r v e d under K i n g Manuel b u t 

s i n c e 1505 bad become a n a t u r a l i s e d S p a n i a r d p r e 

p a r e d t o g i v e h i s knowledge to the b e n e f i t o f 

S p a i n . D u r i n g h i s time a s P i l o t Major he had 

t r a i n e d p i l o t s a t h i s house i n S e v i l l e , e n a b l i n g 

them t o o b t a i n t h e i r c e r t i f i c a t e s . Due t o the 

r a r i t y o f h i s s k i l l s , he was a b l e to g e t away w i t h 

i s s u i n g s u c h c e r t i f i c a t e s w i t h o u t r e f e r e n c e to 

o t h e r h i g h o f f i c i a l s of t he C a s a d e s p i t e the f a c t 

t h a t he r e c e i v e d f e e s f o r t e a c h i n g . The same 

a p p l i e d t o h i s b r i l l i a n t s u c c e s s o r , Juan de S o l i s , 

who h e l d the p o s t u n t i l h i s murder on the banks 

o f the R i o de l a P l a t a i n 1 5 1 6 . However, S e b a s 

t i a n Cabot, who was to s u c c e e d to t h e p o s t a s 

from 5 t h F e b r u a r y , 1 5 1 8 , would l a t e r be a c c u s e d o f 
23 

i r r e g u l a r i t i e s i n h i s c o n d u c t . O b s e r v a n c e o f 

s t r i c t b u r e a u c r a t i c r u l e s o n l y became i m p o r t a n t 

a s the s k i l l e d e l i t e of p i l o t s and c a r t o g r a p h e r s 

grew l a r g e enough to become c o m p e t i t i v e and con

s c i o u s o f s t a t u s w i t h i n t h e i r p r o f e s s i o n . 

— _____ _ -
See below m t h i s c h a p t e r . 
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However, t h e C a s a ' s h y d r o g r a p h i c and n a v i g a 

t i o n a l o f f i c e s d i d n o t grow to t h a t s i z e w i t h o u t 

problems. The e x p a n s i o n o f t h i s h i g h l y s k i l l e d 

e l i t e , a s opposed to the t r a i n e e p i l o t s , was s l o w . 

To t h e i n i t i a l group o f Amerigo V e s p u c c i , De S o l i s , 

P i n z o n and Juan de l a Cosa, who r e c e i v e d s t i p e n d s 

f o r e x p l o r a t i o n a s r o y a l p i l o t s , were added f i r s t 

the two g i v e n the p r i v i l e g e o f c o p y i n g the P a d r o n — 

R e a l , and then i n 1515 a group who l a t e r d i s t i n 

g u i s h e d t h e m s e l v e s a s " p i l o t o s r e a l e s " , T h i s group 

c o n s i s t e d of Juan S e r r a n o , V a s c o G a l l e g o , S e b a s t i a n 

Cabot, Andres de San M a r t i n and J u a n V e s p u c c i . I n 

1519 Nuno G a r c i a T o r r e n o was g i v e n the t i t l e of 

"maestro de t r a c e r c a r t a s " , f o l l o w e d i n 1523 by t h e 
2k 

P o r t u g u e s e t r a i n e d Diogo R i b e i r o . I t i s n o t i n s i g 

n i f i c a n t t h a t many o f t h i s group had c o n n e c t i o n s 

o u t s i d e S p a i n , i f n o t r e c o r d s o f a c t u a l s e r v i c e 

f o r o t h e r powers. T h a t S e b a s t i a n Cabot, who had 

s a i l e d i n E n g l i s h s h i p s , b u t no doubt making u s e o f 

h i s I t a l i a n b ackground, s h o u l d be made P i l o t - M a j o r 

s u g g e s t s t h a t S p a i n had a s e v e r e s h o r t a g e o f s u i t 

a b l y q u a l i f i e d men. 

Though t h e C a s a was a m o n o p o l i s t i c o r g a n i s a 
t i o n i n i t s p r a c t i c e and o u t l o o k , i n i t s e a r l y y e a r s 
i t c e r t a i n l y l o o k e d to expand i t s t r a d i n g and mar
k e t s . T h i s of c o u r s e p l a c e d upon i t the problem o f 
_ 

C.H.Haring, i b i d . p . 3 5 » n o t e s t h a t H a r r i s e i n 
F e m a n d Colomb P a r i s 1872 b e l i e v e d Miguel G a r c i a 

to be none o t h e r than Nuno G a r c i a de T o r r e n o , w h i c h 
i n t e r p r e t a t i o n seems a l s o to have been f o l l o w e d 
r e c e n t l y by U r s u l a Lamb i n A N a v i g a t o r s U n i v e r s e 
The Libro de Cosmographia of 1556 by Pedro de Medina. Trans
lated by Ursula Lamb. Chicago University Press, 1972 
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f i n d i n g s k i l l e d " p i l o t s " p r e p a r e d to u n d e r t a k e 

e x p l o r a t i o n . The problem became the more s e r i o u s 

b e c a u s e s e v e r a l o f those a p p o i n t e d to o f f i c e s 

w i t h i n the C a s a chose to g i v e up the r i s k s o f 

major v o y a g e s , p r e f e r r i n g i n s t e a d to e a r n l i v i n g s ^ 

by s u p p l e m e n t i n g t h e i r o f f i c i a l s t i p e n d s and 

p r i v i l e g e s by t e a c h i n g and e x a m i n i n g p i l o t s o r 

making i n s t r u m e n t s , d e s p i t e t h e l e g a l problems 

t h a t sometimes f l o w e d from t h e s e a c t i v i t i e s . 

Thus S p a i n was o n l y too a n x i o u s t o o b t a i n t h e 

s e r v i c e s of F e r d i n a n d M a g e l l a n and t h e F a l e i r o 

b r o t h e r s and Diogo R i b e i r o from P o r t u g a l . Some 

of the p e r s o n a l a n i m o s i t i e s t h a t accompanied t h i s 

i n f l u x o f t a l e n t , and M a g e l l a n ' s d e s i r e f o r e x p l o r 

a t i o n , were a s m a l l p r i c e to pay f o r t h e i r know

l e d g e . T h i s C h a r l e s V r e a l i s e d when he h e a r d o f 

M a g e l l a n ' s p l a n s and g r a n t e d p e r m i s s i o n f o r the 

voyage t h a t began i n 1 5 1 9 . S p a i n ' s s u b s e q u e n t 

l o s s o f M a g e l l a n , San M a r t i n and i n d e e d a l l b u t 31 

o f the 270 who s e t out i n 1519 was c e r t a i n l y 

c o u n t e r b a l a n c e d by the d i s c o v e r y o f a w e s t e r n 

r o u t e to the E a s t I n d i e s , d e t a i l s o f w h i c h were 

brought b a c k by S e b a s t i a n d e l Cano. The f i n e 

a c c o u n t k e p t by A n t o n i o P i g a f e t t a a s s u b s e q u e n t l y 
25 

p u b l i s h e d a c h i e v e d a wide c i r c u l a t i o n . 

D.Lach, A s i a i n the Making o f E u r o p e , V o l . 1 , 
PP.1 7 3 - 1 7 6 . 

D.W.Waters, The Art of Navigation In England i n 
Elizabethan and Ea r l y Stuart Times. p 8 1 - 2 d i s c u s s e s the 
q u e s t i o n o f ' s e c r e c y ' o f d i s c o v e r i e s and the 
d i s p e r s a l o f s k i l l e d c a r t o g r a p h e r s a r ound E u r o p e . 
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As none o f t h i s s o l v e d t h e problem o f the 

s m a l l s i z e o f t h i s ' e l i t e o f p i l o t s , S p a i n c a n 

be s e e n f i r s t e n c o u r a g i n g J o r g e R i e n e l to r e s i d e 

i n Madrid i n 1 5 2 0 , and l a t e r g i v i n g a permanent 

j o b to Diogo R i b e i r o , b o t h from P o r t u g a l . 

M a g e l l a n ' s d i s c o v e r i e s and the d i s p u t e d e a s t e r n 

m e r i d i a n d i v i d i n g S p a n i s h and P o r t u g u e s e r i g h t s 

m t h e E a s t m e r e l y e x a c e r b a t e d S p a i n ' s n e e d f o r 

h y d r o g r a p h e r s and p i l o t s w i t h s u c h knowledge. 

The i n t r i g u e s o f the S p a n i s h ambassador, Z u n i g a , 

to e n t i c e P o r t u g u e s e p i l o t s i n t o S p a n i s h s e r v i c e , 

and the S p a n i s h a t t e m p t s to b r i b e P o r t u g u e s e 

h y d r o g r a p h e r s a t t e n d i n g the B a d a j o z - E l v a s J u n t a 

i n 1524 i n t o C h a r l e s V's s e r v i c e were r e f l e c t i o n s 

o f S p a i n ' s problem. L a t e r S e b a s t i a n Cabot took 

unashamed advantage o f the s c a r c i t y o f h i s s k i l l s 

i n h i s c o r r e s p o n d e n c e w i t h the V e n e t i a n C o u n c i l 

o f Ten i n 1 5 2 2 - 3 and s u b s e q u e n t l y i n h i s r e l a t i o n s 

w i t h C h a r l e s V a f t e r h i s d e p a r t u r e f o r E n g l a n d 

xn 1 5 ^ 8 . 

The C a s a was, however, l e f t w i t h the 

problems o f o r g a n i s i n g i t s e l i t e . When Cabot 

went on the voyage to the R i o de l a P l a t a i n 1 5 2 6 , 

h i s t a s k s of e x a m i n i n g p i l o t s and i n s t r u m e n t s 
26 

f e l l to Mi g u e l G a r c i a and J u a n V e s p u c c i . F o r 

hyd r o g r a p h y and l e c t u r i n g , the r e s p o n s i b i l i t i e s 

were d e v o l v e d to Diogo R i b e i r o and A l o n s o de 

Chaves ad i n t e r i m . From 1527 the i d e a the P i l o t 

Major might a p p o i n t d e p u t i e s to p r e p a r e c h a r t s 

and r e a d l e c t u r e s was f i n a l l y a c c e p t e d from 

See n o t e 2k o f t h i s c h a p t e r . 
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p r e s s u r e o f n e c e s s i t y . Diogo R i b e i r o t ook o v e r 

the h y d r o g r a p h x c f u n c t i o n s and produced h i s f o u r 

j u s t i f i a b l y famous w o r l d maps d u r i n g the two y e a r s 

b e f o r e h i s u n t i m e l y d e a t h i n 1 5 3 0 . 

A f u r t h e r a t t e m p t a t s t r e a m l i n i n g the 

o r g a n i s a t i o n o f the C a s a to t a k e some b u r d e n o f f 

the P i l o t - M a j o r , who was o f t e n o t h e r w i s e o c c u p i e d , 

was the handing- o v e r -of the t a s k o f ~ i n s ~ t r u c t l b n - t t 

a P r o f e s s o r o f Cosmography, l e a v i n g o n l y the f i n a l 

e x a m i n a t i o n to the P i l o t - M a j o r , t o g e t h e r w i t h 

g e n e r a l o v e r s i g h t o f map and i n s t r u m e n t making 

w i t h i n and w i t h o u t the C a s a . T h i s c h a i r was 

founded by P r i n c e P h i l i p i n December 1 5 5 2 . I t 

s u g g e s t s r o y a l a p p r e c i a t i o n o f the p a r t p l a y e d 

by Pedro Nunez i n P o r t u g a l i n h o l d i n g a r a t h e r 
27 

s i m i l a r p o s t . 

The i n t e r v e n t i o n of P r i n c e P h i l i p i n 1552 was 

provoked by some r a t h e r c o r r u p t and u n s a t i s f a c t o r y 

t e n d e n c i e s t h a t had begun to b e d e v i l and s t u l t i f y 

C.H.Haring, T r a d e and N a v i g a t i o n , p.38 f o o t n o t e . 
H a r i n g h e r e d e s c r i b e s the t a s k s g i v e n to y e t 
a n o t h e r o f f i c i a l who r e p o r t e d to the C o u n c i l o f 
the I n d i e s from P e t e r Matyr»s time onwards. T h i s 
o f f i c i a l was e n t i t l e d the " c o s m o g r a p h o - c r o n i s t a " , 
and h i s d u t y was to c o l l e c t n o t o n l y d a t a on the 
n a t u r a l and p o l i t i c a l h i s t o r y o f the I n d i e s , b u t 
a l s o to c o l l e c t t h e a s t r o n o m i c a l and n a v i g a t i o n a l 
d e t a i l s , j o u r n a l s o f v o y a g e s , r u t t e r s and o b s e r 
v a t i o n s made on o c e a n i c v o y a g e s . T h i s i s r e m i n 
i s c e n t o f the P o r t u g u e s e p r a c t i c e c i t e d by Joao 
de B a r r o s and C a s t a n h e d a . 

See a l s o C.H.Haring, The S p a n i s h E m p i r e i n 
A m e r i c a f Oxford U n i v e r s i t y P r e s s , 1 9 4 7 , p.3 1 9 . 
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t h e C a s a . R o y a l c o n c e r n i n e a r l i e r y e a r s had 

been to improve the q u a l i t y of b o t h p i l o t s and 

i n s t r u m e n t s . P h i l i p ' s a c t i o n now was the r e s u l t 

o f h i s h e a r i n g o f v a r i o u s i r r e g u l a r i t i e s i n the 

way t h e C a s a examined t r a i n e e p i l o t s t h r o u g h 

Dr.Hernan P e r e z , one o f the C o u n c i l o f the I n d i e s . 

A S e v i l l i a n p i l o t , A l o n s o Z a p a t a , w r o t e to P e r e z 

a l l e g i n g t h a t Diego S a n c h e z C o l c h e r o and Pedro de 

Medina a c c e p t e d b r i b e s from e x a m i n e e s . P e r e z 

p roved t h i s and a l s o r e p o r t e d on o t h e r s c a n d a l s i n 

1 5 5 1 . These i n c l u d e d a c c e p t a n c e o f t e s t i m o n y from 

w i t n e s s e s a s to the f i t n e s s o f c a n d i d a t e s , payment 

o f t h e e x a m i n e r s by w i t n e s s e s to o b t a i n l i s t s o f 

o f q u e s t i o n s t h a t would be a s k e d m t h e i r exam

i n a t i o n s and the a d m i s s i o n o f between t h i r t y and 

f o r t y f o r e i g n e r s i n the p r e v i o u s two y e a r s ( d e s 

p i t e C h a r l e s V*s l e t t e r o f August 15^7 i n s t r u c t i n g 

\ 29 
t h a t no u n n a t u r a l i z e d f o r e i g n e r be a d m i t t e d ; . 

O r d e n a n z a s r e a l e s p a r a l a C a s a de C o n t r a t a c i o n 
de l a s I n d i a s , S e v i l l e 1 5 5 2 . T h e s e , a s commented 
upon by H a r i n g , i b i d . pp.3 0 0 - 3 0 3> r e v e a l s e v e r a l 
o f t h e f a u l t s found by Dr.Hernan P e r e z , who was 
a c t i n g a s v i s i t a d o r o f t h e C a s a , and l o o k i n g i n t o 
f a r more s e r i o u s i r r e g u l a r i t i e s t h a n t h e s e com
p l a i n t s . T h e s e o r d i n a n c e s a l s o changed t h e l e g a l 
s t a t u s o f the C a s a ' s j u r i s d i c t i o n and r e f l e c t e d 
the a d v i c e o f t h r e e v e r y s e n i o r m i n i s t e r s of 
C h a r l e s V, F r a n c i s c o de l o s Cobos, D. J u a n T a v e r a , 
a r c h b i s h o p of T o l e d o and P r e s i d e n t o f the C o u n c i l 
o f C a s t i l l e and D. F r a n c i s c o G a r c i a de L o a y s a , 
A r c h b i s h o p of S e v i l l e and P r e s i d e n t o f the C o u n c i l 
o f t h e I n d i e s . 

H a r i n g , T r a d e and N a v i g a t i o n , p.3 0 1 . 
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P h i l i p ' s i d e a was t h a t the P r o f e s s o r C o s -

mographer would g i v e a y e a r ' s f o r m a l l e c t u r e 

c o u r s e w i t h i n the C a s a xn the hope t h a t t h i s 

would improve a p i l o t ' s knowledge and improve on 

the a p p a l l i n g s a f e t y r e c o r d . T w e n t y - f i v e s h i p s 

had been l o s t i n two y e a r s . I t would a l s o s e r v e 

to s e p a r a t e the t e a c h i n g and e x a m i n a t i o n of p i l o t s , 

b u t i t d i d n o t end the p r a c t i c e o f b r i b e r y . 

P h i l i p ' s s t r i c t i n t e n t i o n s i n 1552 when a 

s p e c i f i c c o u r s e was p r e s c r i b e d were soon u n d e r -
30 

mined. I n 1553 the term o f i n s t r u c t i o n was 

r e d u c e d from one y e a r t o t h r e e months and i n 15^7 

to two months. An o r d e r i n c o u n c i l of 15^8 f u r 

t h e r r e d u c e d t h i s by i n t e r p r e t i n g the two months 

a s i n c l u d i n g a l l h o l i d a y s f a l l i n g i n t h e p e r i o d . 

T h i s r e d u c e d t e a c h i n g was s c a r c e l y j u s t i f i e d on 

the grounds t h a t i t k e p t men, sometimes o f c o n 

s i d e r a b l e p r a c t i c a l e x p e r i e n c e , from s e a - g o i n g 

employment. 

A l l t h i s was o f c o u r s e xn marked c o n t r a s t 

to the a t t i t u d e s o f the f i r s t two P i l o t - M a j o r s . 

I n 1512 the P i l o t - M a j o r had made a s u b m i s s i o n to 

the o f f i c i a l s o f the C a s a s a y i n g t h a t J u a n Rod

r i g u e z S a r d o , a l t h o u g h o f p r a c t i c a l e x p e r i e n c e a s 

an A m e r i c a n p i l o t , s h o u l d be g i v e n s i x months 

i n s t r u c t i o n xn w h i c h to l e a r n the u s e o f the quad

r a n t o r the a s t r o l a b e . I n a f o r e t a s t e o f f u t u r e 

developments, the o f f i c i a l s o f the C a s a a g r e e d , 

b u t p e r m i t t e d him to make one more voyage b e f o r e 
31 a 

l e a r n i n g how to make c e l e s t i a l o b s e r v a t i o n s . 
30 

H a r i n g , T r a d e and N a v i g a t i o n , p . 3 0 3 « 

-
H a r i n g , T r a d e and N a v i g a t i o n , p.2 9 9 . 
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Amongst the p r a c t i s i n g p i l o t s o f the C a s a 

i n C h a r l e s V ' s r e i g n t h e r e was a g r e a t k e e n n e s s 

to improve not o n l y the s k i l l s o f p i l o t s , b u t 

a l s o t h e i r a x d s . San M a r t i n ' s c a r e f u l o b s e r v a t i o n s 

d u r i n g M a g e l l a n ' s voyage on the n i g h t o f 1 9 t h 

December,1519 showed up f a u l t s i n Z a c u t o ' s and 
32 

Regiomontanus's t a b l e s t h e n i n u s e . 

M a r t i n F e r n a n d e s E n c i s o , a n o t h e r o f the - — 

e a r l y Spanxsh e n t h u s i a s t s o f the new t e c h n i q u e s 

o f n a v i g a t i o n , was one o f the e a r l y S p a n i s h 

i m m i g r a n t s to the new w o r l d . He took p a r t i n 

v a r i o u s e x p e d i t i o n s , e.g. to Santo Domingo and 

D a r i e n . He l a t e r r e t u r n e d to S e v i l l e i n 1512 and 

s e c u r e d p u b l i c a t i o n o f the f i r s t p r i n t e d r u t t e r . 

I t was a compendious work d e s i g n e d to g i v e p i l o t s 

and n a v i g a t o r s the i n f o r m a t i o n n e c e s s a r y t o p e r m i t 

f u r t h e r d i s c o v e r y o f the V e s t I n d i e s . P a r t o f the 

manual was d e v o t e d to n a v i g a t i o n a l i n s t r u c t i o n and 

p a r t was c o m p i l e d a s a r u t t e r f o r the A t l a n t i c . 

I t s b e s t s e c t i o n s c o v e r e d the West I n d i e s , though i i 

a l s o a t t e m p t e d to g i v e p r a c t i c a l r u l e s s u c h a s the 

"Regiment f o r the N o r t h S t a r " Though r e p r i n t e d 

t w i c e i n S p a i n , f i r s t i n 1530 and t h e n i n 1 5 4 6 , i t 

was too r i d d l e d w i t h e r r o r s about a r e a s o t h e r t h a n 

the West I n d i e s to s t a n d the t e s t o f t i m e . N e v e r t h e 

l e s s , a s l a t e a s 1578 John Frampton, t h e n i n London, 

saw f i t to t r a n s l a t e E n c i s o ' s c h a p t e r on the West 
I n d l e s . 

32 
J " Meimoria s o b r a l a t e n t i v a s h e c h a s y P r e m i o s 

e f r e i d o s en e s p a n a a l que r e s o l v i e r e e t problema de 
l a l o n g i t u d an l a mar" by D . E u s t a q u i o F e r n a n d e z de 
N a v a r e t r e , V o l . 2 l , Dociimentos ,Tjyfeditos. p.105, 
w h i c h i n t u r n c i t e s Herrg'-a , i b i d . Dec. 2, Book 9 > 
r* 135 



1 3 3 . 

The g r e a t s i g n i f i c a n c e o f E n c i s o ' s manual 

was t h a t i t s e r v e d a s a model f o r f u t u r e manuals 
3 3 

t h a t a t t e m p t e d t o i n s t r u c t t r a i n e e p i l o t s . I n 

1 5 3 5 a new a t t e m p t to produce a n a v i g a t i o n manual 

was made by a P o r t u g u e s e s c h o l a r i n S p a n i s h 

s e r v i c e , F r a n c i s c o F a l e i r o . Many y e a r s b e f o r e he 

had b e en i n v o l v e d i n the p r e p a r a t i o n s f o r Magel

l a n ' s voyage a l o n g w i t h h i s v o l a t i l e b r o t h e r , 

the s c i e n t i s t Ruy F a l e i r o . I t r e - u s e d the t a b l e s 

o f s o l a r d e c l i n a t i o n f o r the y e a r s 1 5 2 9 - 3 2 f i r s t 

found i n E n c i s o ' s r e p r i n t e d manual. H i s 

T r a t a d o d e l E s p h e r a y d e l a r t e d e l marear; con 

e l r e g i m i e n t o de l a s a l t u r a s : con a l g u a s r e g l a s 

nueuamente e s c r i t a s muy n e c e s s a r i a s was pub-

l i s h e d xn C a s t x l . i a n i n S e v i l l e . I t i n c l u d e d 

3 3 

M a r t i n F e r n a n d e s de E n c i s o , Suma de g e o g r a p h i a 
q t r a t a de t o d a s l a s p a r t i d a s e p r o v i n c i a s d e l 
mutido; en e s p e c i a l de l a s i n d i a s , e t r a t a l a r g a -
mente d e l a r t e de marear; j u n t a m e n t e con l a 
e s p e r a en romace. con e l r e g x m i e t o d e l s o l d e l 
n o r t e , nueuamente h e c h a . F i r s t e d x t x o n S e v i l l e 
1 5 3 0 , 2 i i d~"edxtion 1 5 3 0 , 3 r d e d i t x o n 1 5 4 6 . 
J.Frampton t r a n s l a t e d p a r t of t h i s a s A b r i e f e 
d e s c r i p t i o n o f t h e p o r t e s , e r e e k e s , b a y e s and 
havens o f the Weast I n d i a , t r a n s l a t e d out o f the 
S p a n i s c h e tongue by j ( o h n ) F(rampton)«, 
H.Bynneman. London 1 5 7 8 . 
3 4 

F r a n c i s c o F a l e i r o , T r a c t a d o d e l E s p h e r a y d e l 
a r t e d e l marear; con e l r e g i m x e t o de l a s a l t u r a s . 
co a l g u a s r e g l a s nueamente a s c r i t a s muy n e c e s s a r 
i a s . John Cromberger. S e v i l l e , 1 5 3 5 • 

M a g e l l a n a p p e a r s to have t a k e n a m a n u s c r x p t 
copy o f t h i s on h i s voyage o f 1 5 1 9 - T h i s t e x t 
l a t e r examined by a P r o f e s s o r o f A s t r o l o g y a t 
Salamanca was l i c e n s e d f o r the p r e s s i n 1 5 3 4 and 
g i v e n a t e n y e a r s monopoly. John Cromberger was 
a f i n e German p r i n t e r t h e n w o r k i n g i n S e v i l l e and 
he was a b l e to i n c l u d e some most u s e f u l d i a g r a m s 
i n t o the t e x t . F o r f u r t h e r comment on t h i s t e x t 
s e e E . G . R . T a y l o r . The Haven F i n d i n g A r t , p . 1 8 3 . 



1 3 4 . 

p r i n t e d d e f i n i t i o n s o f terms u s e d i n n a v i g a t i o n , 

and d e s c r i b e d how a n a v i g a t o r k e p t t r a c k of h i s 

p o s i t i o n by c e l e s t i a l o b s e r v a t i o n . I t was a l s o 

n o t a b l e b e c a u s e i t i n c l u d e d a d i s c u s s i o n o f the 

problem o f m a g n e t i c v a r i a t i o n ( s u g g e s t i n g a n 

i n s t r u m e n t to measure i t ) and b e c a u s e i t i n c l u d e d 

a d i a g r a m showing how to " r a i s e " o r " l a y " a d e g r e e 

o f " l a t i t u d e u s i n g b o t h the P o r t u g u e s e measurement 

f o r a degree of 16-f- l e a g u e s and the S p a n i s h 

l e n g t h o f 172" l e a g u e s . As s u c h , t h e r e f o r e , i t 

was the f i r s t n a v i g a t i o n a l t e x t b o o k to be pub

l i s h e d . I t was the model f o r the s u b s e q u e n t 

p r i n t e d manuals s u c h a s t h o s e to be produced 

t e n y e a r s l a t e r by Pedro de Medina and M a r t i n 

C o r t e s . 3 5 

-^See n o t e 5 8 f o r f u l l t i t l e o f M a r t i n C o r t e s 
B r e v e Compendio de l a E s p h e r a y de l a A r t e de 

Nav&sar . S e v i l l e , 1 5 5 1 , t r a n s l a t e d by R i c h a r d 
Eden 1 5 6 1 , P a r t I I I . "The X I C h a p t e r o f compo
s i t i o n and use o f an i n s t r u m e n t , by the w h i c h 
w i t h o u t o b s e r v i n g the S o u t h Sunne, o r midday i s 
known the a l t i t u d e o f the P o l e and the t h a t i s " . 

f o l . x x v i to x x i x . 



1 3 5 . 

O t h e r i n n o v a t i o n s o f the heyday o f the 

C a s a ' s n a v i g a t i o n a l s c h o o l i n the 15^-Os and 1 5 5 0 s 

were the p a r t i c u l a r l y i m p o r t a n t t h e o r e t i c a l con

t r i b u t i o n made by the e x p e r i e n c e d s a i l o r , A l o n s o 

de S a n t a C r u z . T h i s man s a i l e d w i t h Cabot i n 

1 5 2 6 - 7 o s t e n s i b l y a s the R o y a l T r e a s u r e r on a 

v o y a g e - e x p e c t e d to r e a c h t h e M o l u c c a s . D e s p i t e 

the f a i l u r e s o f t h a t voyage, A l o n s o de S a n t a 

Cruz was a b l e to g a i n e n t r y to the C a s a de 

C o n t r a t a c i o n m 1 5 3 ^ and by 1 5 3 9 was to be 

found l e c t u r i n g on cosmography and astronomy 

b e f o r e no l e s s a p e r s o n t h a n the Emperor C h a r l e s V 

a t h i s c o u r t . I n 1 5 ^ 5 he went to L i s b o n to s t u d y 

the c h a r t e d r o u t e s to the E a s t I n d i e s and to 

l e a r n a bout the p e c u l i a r m a g n e t i c v a r i a t i o n o f 

the e a s t e r n s e a s . C o n s c i o u s o f the s p e c i a l 

n a t u r e o f h i s knowledge, he t r i e d to p e r s u a d e 

P h i l i p I I to a p p o i n t him a C o u n c i l l o r o f the 

I n d i e s i n 1 5 5 7 and by 1 5 6 3 n a c * o b t a i n e d a r o y a l 

s i n e c u r e as"Cosmographer to the K i n g ? 

HaringjTkidp 3 1 1 - 1 2 and A l o n s o de S a n t a C r u z 
L i b r o de l a s l o n g i t u d i n e s 1 5 3 0 . P u b l i c a t i o n 

of A n t o n i o B l a q u e z y DelgacLo A n g u i t e r a 1 9 2 1 , 
P . 1 5 1 . 

f-
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The s p e c i a l n a t u r e o f h i s c l a i m to fame was 

h i s i d e a o f f i n d i n g 1 l o n g i t u d e by n o t i n g the p e c u l i a 

m a g n e t i c v a r i a t i o n of d i f f e r e n t p a r t s o f t h e w o r l d 

I f t h e s e r e a d i n g s c o u l d be s e t down a c c u r a t e l y on 

a c h a r t , t h e y would,he e r r o n e o u s l y thought, e n a b l e 

l o n g i t u d e to be d e t e r m i n e d . I t may be remembered 

t h a t Don J o a o de C a s t r o had made good o b s e r v a t i o n s 

of v a r i a t i o n on h i s famous e a s t e r n voyage _ i n _ 1 5 3 8 - , . 

and s e t a p r e c e d e n t o f P o r t u g u e s e measurement o f 

v a r i a t i o n on a l l e a s t e r n v o y a g e s t h a t was s t i l l 

to be s e e n i n some o f the P o r t u g u e s e r u t t e r s 
3 7 

t r a n s l a t e d by L i n s c h o t e n i n t h e 1 5 8 0 s . S a n t a 

C r u z p r o p o s e d the c o n s t r u c t i o n o f x s o g o n i c o c e a n 

c h a r t s showing t h i s d a t a on v a r i a t i o n , p r e s u m a b l y 

f i r s t n o t e d a t Lisbon„ 

S a n t a C r u z had a n o t h e r c l a i m t o fame i n t h a t 

he proposed a way to c o n s t r u c t maps on a s p h e r i c a l 

p r o j e c t i o n , and so i n two major ways he a n t i c i p a 

t e d l a t e r s i x t e e n t h c e n t u r y a t t e m p t s t o a c h i e v e 

s u c h p r o j e c t s . E v e n a f t e r h i s d e a t h i n 1 5 7 2 , he 

was l o n g remembered i n S p a i n a s the g r e a t e s t o f 

t h e i r n a v i g a t i o n a l t h e o r e t i c i a n s . 

A n o ther work a n t i c i p a t i n g s e v e n t e e n t h c e n t u r y 

development i n n o r t h e r n Europe was the n a u t i c a l 

d i c t i o n a r y c o m p i l e d by A l o n s o de Chaves some time 
3 8 

between 1 5 2 0 and 1 5 3 8 . I t formed p a r t of a l a r g e r 

m a n u s c r i p t " Q u a t r i p a r t i t u e ncosmographia p r a t i c a 

i p o r o t r o nombre l l a m a d o e s p e i o de n a v i g a n t e ^ n . 
^ L i n s c h o t e n , I t i n e ^ a n o 1 5 9 6 ( a s b e l o w ) . See a l s o 
C h i n e s e , J a p a n e s e , I n d i a n i n t e r c h a n g e . 

3^D.W.Waters, A r t o f N a v i g a t i o n , p . 4 6 6 , f o o t n o t e 
and p . 4 6 7 . A n o t h e r e a r l y d i c t i o n a r y was Juan de 
Moya, A r t e de Marear, S e v i l l e , 1 5 6 4 . 
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Pedro D i a s s a i d t h a t i t was e x t e n s i v e l y u s e d i n 
3 9 

p r e p a r i n g p i l o t s f o r t h e i r e x a m i n a t i o n s . 

T h e r e was one b u r e a u c r a t i c c o n t r o l however 

w h i c h r e s t r i c t e d g r e a t l y any i n n o v a t i o n i n S p a n i s h 

n a v i g a t i o n a l a i d s . T h i s was the r u l e t h a t on s h i p s 

bound f o r t r a n s - o c e a n i c d e s t i n a t i o n s , no M a s t e r o r 

P i l o t might c a r r y any c h a r t , or a s t r o l a b e o r c r o s s 

s t a f f , o r r e g i m e n t u n l e s s i t had been s i g n e d and 

s e a l e d by the P i l o t - M a j o r and Cosmographer. T h e s e 

o f f i c i a l s met once a week ( l a t e r i n the c e n t u r y 

t w i c e a week) to a t t e n d to t h i s b u s i n e s s . From 

1 5 6 5 onwards t h e y were a s s i s t e d by two o t h e r 

s e n i o r p i l o t s c h o s e n e a c h y e a r by t h e P r e s i d e n t 
1 

and t h e " j u e c e s " . Maps o r c h a r t s o r i n s t r u m e n t s 

made by one o f the cosmographers h i m s e l f might be 

p r e s e n t e d , b ut t h e n the m a s t e r c o u l d have no s a y 

i n the su b s e q u e n t d e c i s i o n . I f an a s t r o l a b e o r 

compass were p a s s e d , i t was g i v e n a s p e c i a l stamp ol 

a p p r o v a l . The d i e s o f t h e s e stamps were k e p t i n a 

s p e c i a l l o c k e r w i t h two k e y s , one b e l o n g i n g to t h e 

P i l o t - M a j o r , the o t h e r to the cosmographer r e s p o n s i b l < 

f o r i n s t r u m e n t s . One o f the d i s t i n c t i v e S p a n i s h 

c o n v e n t i o n s e n f o r c e d i n t h i s way was the p r a c t i c e 

o f g r a d u a t i n g a s t r o l a b e s d i r e c t l y i n a l t i t u d e 
h e i g h t s , r a t h e r t h a n the z e n i t h h e i g h t s u s e d by 
3 9 
-^"The e x a m i n a t i o n o f the M a s t e r s and P i l o t s w h i c h 
s a i l e i n F l e e t e s o f S p a i n e to the West I n d i e s : 
W r i t t e n i n the S p a n i s h tongue by Pedro D i a s a 
S p a n i s h P i l o t t a k e n by S i r R i c h a r d G r e n v i l l e 
1 5 8 5 ... W r i t t e n by one Pedro D i a s , b o m i n t h e 
I s l e o f Palma, one o f the C a n a r i e s , upon the ft 
r e q u e s t and g r a t i f i c a t i o n o f Mc R i c h a r d H a k l u y t 
i n F e b r u a r y 1 5 8 6 . " R i c h a r d H a k l u y t , P r i n c i p a l 
N a v i g a t i o n s , V o l . I l l , 1 6 0 0 , p . 8 6 8 . 
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the P o r t u g u e s e . An a s t r o l a b e o f t h i s t y p e , 

c l e a r l y b e a r i n g i t s a u t h e n t i c a t i n g marks, showing 

t h a t i t was made i n S e v i l l e i n 1 5 ^ 3 » s t i l l s u r -
4 0 

vxve s . 

' I f an a s t r o l a b e or q u a d r a n t were r e j e c t e d , 

i t was b r o k e n and m e l t e d down, b u t i t was a r a t h e r 

more s e n s i t i v e m a t t e r to o f f e r s i m i l a r o p i n i o n s 

about c h a r t s , a s we s h a l l s e e . T h i s was s i g n i f 

i c a n t b e c a u s e the e f f i c i e n c y and s a f e t y o f the 

v i t a l s e a l a n e s c o n n e c t i n g the p a r t s of the - -

S p a n i s h o v e r s e a s e m pire depended i n no s m a l l 

measure on the q u a l i t y o f the p i l o t s and t h e i r 

n a v i g a t i o n a l a i d s . E s p e c i a l l y i m p o r t a n t were t h e 

c h a r t s , f o r t h e y a l o n e showed new d i s c o v e r i e s and 

h a z a r d s to s h i p p i n g , a s w e l l a s o f c o u r s e i n d i c a 

t i n g where to s a i l . 

The a c t u a l q u a l i t y o f S p a n i s h c a r t o g r a p h i c a l 

knowledge i s r a t h e r d i f f i c u l t to a s s e s s b e c a u s e 

none o f the e a r l y P a d r o n - R e a l h a * s u r v i v e d . P e t e r 

M a r t y r d ' A n g h e r i a , one o f the b e s t c o ntemporary 

w i t n e s s e s o f the s t a t e o f n a v i g a t i o n a l p r a c t i c e , 

wrote i n 1 5 1 1 t h a t n a v i g a t o r s v a l u e d t h e c h a r t s 
M a r i n e r s ' A s t r o l a b e , R o y a l S c o t t i s h Museum, 

1 9 7 2 , p p . 1 2 and 1 3 , d e s c r i b e s and i l l u s t r a t e s t h e 
A s t r o l a b e i n t h e C o n s e r v a t o i r e N a t i o n a l des A r t s 
e t M e t i e r s . I t i s l i k e l y t h a t the marks were 
added by Sancho G u t i e r r e z ( 1 5 1 6 - 8 0 ) . I t h a s been 
marked w i t h the C a s a ' s marks ( a tower between two 
b a t o n s ) and t h o s e o f the S p a n i s h Crown ( t h e 
p i l l a r s o f H e r c u l e s surmounted by a crown) and 
some d e c o r a t i v e h a l f s u n s , I t a l s o b e a r s t h r e e 
s c a l l o p - s h e l l marks, w h i c h a r e commonly u s e d t o 
s i g n i f y St.James t h e G r e a t . T h i s s u g g e s t s t h a t 
i t s maker might have been a f r a l i c i a n from 
S a n t i a g o , p e r h a p s JoaTo G a l e g o , r a t h e r t h a n 
G u t i e r r e z a s Destombes thought. 
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o f J u a n de l a Cosa above a l l o t h e r s . I n d e e d he 
i n c l u d e d woodcuts b a s e d on J u a n de l a C o s a ' s 

41 c h a r t s i n h i s f i r s t Decade of the New World . 

J u a n de l a C o s a ' s c a r t o g r a p h i c work and 

p r a c t i c a l e x p e r i e n c e were i m p r e s s i v e . He h a d 

s a i l e d wxth Columbus i n 1 4 9 2 a s m a s t e r o f the 

S a n t a M a r i a and been a p p o i n t e d "maestro de t r a c e r 

c a r t a s " on Columbus's s e c o n d voyage. I n 1 5 0 0 he 

began to draw a w o r l d map showing a c o n t i n u o u s 

A m e r i c a n c o a s t l i n e _ f r o m . n o r t h , t o s o u t h , i n t e r r u p t e d 

o n l y a t t h e n e c k o f the c h a r t by a p i c t u r e o f 

S t o C h r i s t o p h e r c o v e r i n g the a r e a i n whxch Columbus 

sought a s t r a i t i n 1 5 0 2 - 3 . He f i g u r e s f r e q u e n t l y 

i n the a c c o u n t s o f the T r e a s u r e r o f the C a s a a f t e r 

1 5 0 3 a s the r e c i p i e n t o f payments f o r s p e c i a l 

n a v i g a t i o n a l and c a r t o g r a p h i c s e r v i c e s . Thus h i s 

t r a g i c d e a t h i n a s k i r m i s h i n 1 5 1 0 w i t h l o c a l 

I n d i a n s on O j e d a ' s s e c o n d voyage was a s e r i o u s 
42 

l o s s to the C a s a . 

H i s p l a c e was to some e x t e n t f i l l e d by A n d r e s 

de M o r a l e s who had a l s o s a i l e d w i t h Columbus and t h e n 

a c t e d a s p i l o t to R o d r i g o de B a s t i d a ' s voyage o f 

1 5 0 0 - 2 . Andres de M o r a l e s was employed by 

Governor Ovando i n Santo Domingo f o r a number o f 

y e a r s t o produce maps and c h a r t s o f the c o a s t s 

o f the A n t i l l e s . Endowed w i t h g r e a t g i f t s o f 

o b s e r v a t i o n , he was the f i r s t to deduce a compre

h e n s i v e t h e o r y about the c u r r e n t s y s t e m s o f t h e 

A t l a n t i c , a most i m p o r t a n t d i s c o v e r y n o t a v a i l a b l e 

^ 1 R . A . S k e l t o n , E x p l o r e r s Maps - F i g . 3 7 , p . 6 1 . [, 
42 '' H a r i n g , p „ 3 0 9 . 



140. 

to the E n g l i s h u n t i l the l a t e s i x t e e n t h c e n t u r y . 
4 3 He was a p p o i n t e d i n 1 5 1 5 a s a R o y a l Cosmographer« 

A l s o i n 1 5 l 5 f a s p e c i a l j u n t a was c a l l e d to 

improve the q u a l i t y o f S p a n i s h c h a r t s c o p i e d from 

Amerigo V e s p u c c i ' s P a d r o n - R e a l , A r t h u r D a v i e s 

has s u g g e s t e d t h a t t h e E g e r t o n A t l a s , u s u a l l y 

a t t r i b u t e d to t h e I t a l i a n V e s c o n t e Maggiolo, may 
y 4 4 

w e l l be a copy o f the o r i g i n a l P a d r o n - R e a l . 

A f a r more i n f l u e n t i a l e v e n t was M a g e l l a n ' s 

voyage f o r w h i c h the c h a r t s were p r e p a r e d a t S e v i l l e 

by Nuno G a r c i a de T o r r e n o . U n f o r t u n a t e l y , when t h e 

' T r i n i d a d ' was c a p t u r e d by the P o r t u g u e s e , so too 

were the c h a r t s . A c h a r t , p r e p a r e d i n 1 5 2 2 i n 

the l i g h t o f i n f o r m a t i o n b r o u g h t by s u r v i v o r s o f 
4 5 

M a g e l l a n ' s voyage, does s u r v i v e i n T u r i n . T h a t 

c h a r t by Nuno G a r c i a shows the " r a y a " p a s s i n g 

t h r o u g h Sumatra, t h u s a s s i g n i n g S p a i n t h e S p i c e 

I s l a n d s and the Malay p e n i n s u l a . I t i s , a p a r t 

from P i g a f e t t a ' s s k e t c h e s , the f i r s t to name the 

i s l a n d s o f t he M o l u c c a s . 

I t was t he f i r s t c l e a r l y p o l i t i c a l map 

drawn to s t r e s s t h e S p a n i s h c l a i m , and o f c o u r s e 

formed a p a r t o f the c a s e a r g u e d by the S p a n i s h 
4 3 
, , H a r i n g , p p . 3 0 9 - 1 0 . 
4 4 

E g e r t o n Map i s B.M. MS. < : 8 0 3 , i l l u s t r a t e d i n 
D.B. Quinn,W.Cumffling and B.A.Skelton, ,The.ptspovery of 
North America, » » P a u l E l e k , London I 9 7 1 f 

P l a t e 6 * 1 , p . 7 0 . 
4 5 ̂ R . A . S k e l t o n , E x p l o r e r s ' Maps, f o o t n o t e n o . 6 8 . ^ 



141 . 

a t t h e B a d a j o z - E l v a s J u n t a o f 1 5 2 4 t h a t the 

Moluccas were 3 ° i n s i d e the S p a n i s h s i d e o f the 

"raya",, Nuno G a r c i a , w i t h Diogo R i b e i r o who h a d 

f i r s t come a s a P o r t u g u e s e e x i l e to S e v i l l e i n 

15"! 9 ( a n d whose " i n s i d e " knowledge was r e c o g n i s e d 

when he was made "maestro t r a c e r de c a r t a s " i n 

1 5 2 3 ) r e p r e s e n t e d the S p a n i s h c a s e a t B a d a j o z - E l v a s , 

They found t h e m s e l v e s bound by the p o l i t i c s o f 

S p a i n * s c l a i m when a r g u i n g about the l e n g t h o f 

M a g e l l a n ' s P a c i f i c voyage. R i b e i r o r e p r e s e n t e d 

the " r a y a " a t 1 2 5 ° o f l o n g i t u d e . T h i s was 2 5 ° 

more t h a n shown by the I t a l i a n Agnese i n 1 5 3 6 , but 

s t i l l 2 5 ° l e s s t h a n the t r u e w i d t h ( 1 5 0 ° ) , an 

u n d e r e s t i m a t e prompted by the need f o r the 

Moluccas to be drawn on the e a s t e r n s i d e o f the 

" r a y a " . 

R i b e i r o * s f o u r g r e a t maps s t i l l e x t a n t a r e 

o f t e n t a k e n to be c o p i e s o f the P a d r o n - R e a l a s 

i t s t o o d a f t e r 1 5 2 7 . However, J u a n V e s p u c c i who 

took o v e r so many o f C a b o t ' s d u t i e s i n 1 5 2 6 , and 

who had b e en p r e s e n t a t the 1 5 ^ 5 j u n t a , had made 

the c h a r t now i n the H i s p a n i c S o c i e t y L i b r a r y , New 

Y ork, the n e a r e s t t h i n g t o the P a d r o n - R e a l a s i t 

s t o o d i n 1 5 2 6 . ^ He c e r t a i n l y i n c l u d e d d e t a i l s o f 

Pedro de Quexos's voyage o f 1 5 2 5 a s r e p o r t e d to the 

P i l o t - M a j o r ' s o f f i c e . 

Quinn and Gifaming, i b i d , p p . 8 4 and 8 6 - 7 ( p l a t e 8 7 ) 
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A l o n s o de Chaves f i r s t seems to have beeii 

i n v o l v e d i n d o i n g C a b o t ' s d u t i e s o f e x a m i n a t i o n 

i n 1 5 2 7 , a l t h o u g h by l a t e 1 5 2 8 he had a l s o r e c e i v e d 

r o y a l p e r m i s s i o n to r e a d l e c t u r e s i n the house o f 

F e r n a n d o Columbus. The l a t t e r knowing o f h i s c l o s e 

work w i t h R i b e i r o a s k e d him to complete a new 

P a d r o n - R e a l i n 1 5 2 6 . Over 1 0 0 p i l o t s were c o n s u l t e c 

o v e r 1 0 y e a r s b e f o r e t h i s new P a d r o n - R e a l , d e s -
4 7 

c r i b e d by Oviedo, was f i n i s h e d . I t was h a r d l y 

s u r p r i s i n g t h e r e f o r e t h a t t h e E mpress I s a b e l l a 

s h o u l d remind F e r n a n d o o f the p r o j e c t i n May I 5 3 5 f 

b e f o r e i t was f i n i s h e d . She p e r h a p s had r e a s o n 

f o r i m p a t i e n c e b e c a u s e so much had been l e a r n t a t 

B a d a j o z - E l v a s . On t h e o t h e r hand, once Charles* V 

had s o l d h i s c l a i m t o the Moluccas u n d e r the T r e a t y 

o f S a r a g o s s a i n 1 5 2 9 , a c h a r t now had t o be made 

" a c c u r a t e " r a t h e r t h a n " p o l i t i c a l l y a c c u r a t e " . 

The p a r t i c u l a r p r o b l e m h e r e was t o mount an exped

i t i o n t h a t c o u l d c o n f i r m the f i n d i n g of the 

* V i t t o r i a s s ' s u r v i v o r s . 

T h e r e a f t e r A l o n s o de Chaves would be i n v o l v e d 

i n a v e r y l o n g p e r i o d o f c a r t o g r a p h i c s q u a b b l i n g , 

and would s e v e r a l t i m e s be c a l l e d upon to g i v e 

t e s t i m o n y m r o y a l e x a m i n a t i o n s o f a l l e g e d i r r e g u 

l a r i t i e s . N e v e r t h e l e s s , he was a l w a y s t h e r e t o 

t a k e o v e r from Cabot when the l a t t e r was u n a b l e to 

do h i s d u t i e s . F i n a l l y i n 1 5 5 2 Alonso de Chaves 
F e r n a n d e z de O v i e d o " s r e f e r e n c e i s c i t e d by 

H a r i n g , p . 3 0 7 a s H i s t o r i a G e n e r a l y N a t u r a l 
de l a s I n d i a s , Book X X I , C h a p t e r 1 0 . 
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was r e w a r d e d w i t h the p o s t o f P i l o t - M a j o r w h i c h he 

k e p t u n t i l 1 5 8 6 by w h i c h time he must have b e e n a 

v e r y o l d man. D u r i n g h i s y e a r s a s P i l o t - M a j o r he 

had the s u p p o r t o f h i s son, J e r o n i m o , who, f o l l o w 

i n g P r i n c e P h i l i p ' s c r e a t i o n o f the c h a i r o f C o s 

mography, h e l d the o t h e r s e n i o r p o s t i n t h e C a s a ' s 
4 8 

h y d r o g r a p h i c o f f i c e . I f t h i s does n o t s e e m i n 

the s p i r i t o f t he 1 5 5 2 r e f o r m s , t h e n i t i s w o r t h 

r e c a l l i n g t h a t the n e x t P i l o t - M a j o r , R o d r i g o 

Zamorano, would h o l d b o t h s e n i o r p o s t s a t once. 

A l o n s o de Chaves h e l d the p o s t o f P i l o t -

Major a t a v e r y t r y i n g time i n the f o r t u n e s o f the 

C a s a , and t h o s e who so e a g e r l y sought to t r a i n 

p i l o t s . B e g g i n g C h a r l e s V to r e s p e c t the i n t e n t 

and n o t the g i f t o f "Breve Compendio d e l A r t e de 

Navegar" M a r t i n C o r t e s s a i d t h a t 
" i n t h e most happy tyme of y o u r M a i e s t i e , 
i t a p p e a r e t h t h a t Spayne i s renewed, n o t 
o n e l y i n the e x c e l l e n c y o f m e c h a n i c a l l 
and handy c r a f t e s , b u t a l s o i n the know
l e d g e o f l e t t e r s and the d i s c i p l i n e o f 
w a r " . ^ 9 

C l e a r l y C o r t e s was w e l l aware o f the p r o g r e s s 

i n the p r o d u c t i o n o f b e t t e r n a v i g a t i o n a l i n s t r u 

ments i n t h e m i d - s i x t e e n t h c e n t u r y , b u t a t the 

Jeronimo de Chaves had e s t a b l i s h e d h i s r e p u t a 
t i o n a s a cosmographer w i t h the p u b l i c a t i o n o f 
" C h r o n o g r a p h i a o r e p o r t o r i o de l o s t t e m P O S _ e J L 
mas m a t e r i a s muy p r o v e c h o s a s de A s t r o l o g i a , C o s -
mographia ... c o n t i e n e a s i mismo e l c a l e n d a r i o . 
Romano con t o d a s 1os L u n a r i o s y E c l y p i s e s v e r i f i -
cados h a s l a e l affo de s e i s c i e n t o s i n c l u s i v e c o n 
t i e n e a s i mismo o t r a s muchas r e g l a s y s e c r e t o s 
n a t u r a l e s n e c e s s a r i o s a l c o n c i e n i e n t o de l o s 
t i e m p o s . Todo l o q u a l a . . compuso Jeronimo Chaves 
mathematico, a s t r b T o g i o , y cosmographo. S e v i l l e , 
J uan de Leon, 1 5 4 8 " . 

^ M . C o r t e s ( t r . R.Eden, The A r t o f N a v i g a t i o n , 
1 5 6 1 ) E p i s t l e D e d i c a t o r i e , f o l . H I . 
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same time he was w e l l aware of the d i f f i c u l t i e s 

o f w i d e n i n g the " e l i t e who had s u c h s k i l l s , f o r he 

wrote l a t e r i n the same d e d i c a t o r y e p i s t l e t h a t 

"fewe o r none o f the P i l o t e s c a n s c a r c l y 
r e a d e , and a r e s c a r c l y o f c a p a c i t i e s to 
l e a r n e . And whereas i n the f i r s t c h a p t e r 
of t h i s booke I have made mention, t h a t the 
g o v e r n a l l o r s t e e r a g e ought to be committed 
to e x p e r t men and o f good u n d e r s t a n d i n g , he 
s h o u l d s e e t h a t nowe a d a y e s the i g n o r a n t 
presume t o governe o t h e r s w h i c h were n e v e r 
a b l e to r u l e or governe them s e l v e s ' . 

T h e s e t i m e l y comments c o i n c i d i n g a s we s h a l l 

see w i t h c e r t a i n t e a c h i n g s c a n d a l s , show t h a t a t 

l e a s t the e x p e r i e n c e d s e a g o i n g n a v i g a t o r s g r a s p e d 

the need f o r l i t e r a t e and i n t e l l i g e n t p u p i l s i f 

t h e y were to g a i n more t h a n a paper q u a l i f i c a t i o n 
u 

from the C a s a 1 s t r a i n i n g . I t i s , however, i n t e r 

e s t i n g t h a t P r i n c e P h i l i p , to whom the problem 

f e l l , made l i t t l e a t t e m p t to e n s u r e l i t e r a c y 

amongst the p r e - e n t r y q u a l i f i c a t i o n s f o r t r a i n i n g 

i n n a v i g a t i o n , p r e f e r r i n g to c o n c e n t r a t e most of 

h i s a t t e n t i o n on t h e h i e r a r c h y who d i d the 

t e a c h i n g , a s h i s c r e a t i o n o f the c h a i r o f c o s 

mography showed. 

T h e s e g l i m p s e s show t h a t f o r m a l r e g u l a t i o n 

o f the n a v i g a t o r ' s p r o f e s s i o n , o f t e n a t r o y a l 

i n i t i a t i v e , was p r o b a b l y e v e r y b i t a s i m p o r t a n t 

i n the a t t e m p t to improve n a v i g a t i o n a s were 

th o s e economic p r e s s u r e s to s e e k g a i n s from o v e r 

s e a s empire and t r a d e . T h i s was t h e more impor- , 

t a n t b e c a u s e o f the c o n s t r a i n i n g i n t e l l e c t u a l 
IS 

5°Ibid. 
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The C a s a ' s s t a f f r e l a t i o n s became a f u r t h e r 

c o n s t r a i n t a s o f f i c i a l s were p r e o c c u p i e d by i n t e r 

n a l p o l i t i c s from the middle o f the s i x t e e n t h 

c e n t u r y . Such a p r e o c c u p a t i o n was no doubt 

p a r t l y a r e f l e c t i o n o f some f a i r l y v o l a t i l e p e r 

s o n a l i t i e s who h e l d k e y p o s i t i o n s , s u c h a s 

S e b a s t i a n Cabot, b u t no doubt i t was a l s o f o s t e r e d 

by a t t e m p t s to c o v e r up b r e a c h e s o f r u l e s by 

t r a d e r s and m a s t e r s . Most o f the C a s a o f f i c i a l s 

took b i a s e d d e c i s i o n s , s u c h a s to w h i c h f o r e i g n e r s 

might o p e r a t e w i t h i n the S e v i l l i a n monopoly o f 

t r a d e w i t h the c o l o n i e s . 
-

A n o t h e r C a s a de C o n t r a t a c i o n was e r e c t e d a t 
Corunna i n December 1 5 2 2 , a f t e r the voyage of 
M a g e l l a n . I t was no doubt e s t a b l i s h e d t h e r e b e c a u s e 
o f the t r a d i t i o n a l m a r i t i m e i n t e r e s t s o f t h a t 
c o a s t l i n e where b o t h M a g e l l a n and DelCano had 
s p e n t t h e i r e a r l y y e a r s . I t a l s o had e s t a b l i s h e d a 
c l o s e t r a d i n g l i n k w i t h Antwerp, a f t e r L i s b o n the 
p r i n c i p a l emporium o f the s p i c e t r a d e . Coruna 
n e v e r assumed g r e a t i m p o r t a n c e a s the p o r t f o r the 
d i s p a t c h o f f l e e t s t o the Moluccas a s e n v i s a g e d i n 
1 5 2 2 , b e c a u s e t h e r e was much l e s s i n c e n t i v e a f t e r 
C h a r l e s V s o l d h i s p o l i t i c a l and c o m m e r c i a l r i g h t s 
t o the Moluccas to P o r t u g a l f o r 3 5 0 » 0 0 0 d u c a t s i n 
1 5 2 9 . By the time the problems of the P a c i f i c 
r e t u r n c r o s s i n g were s o l v e d , the c o n t r o l o f t r a d e 
w i t h S p a i n ' s new d i s c o v e r i e s was f i r m l y i n S e v i l 
l i a n h ands. 

L a r g e l y out o f the same f i n a n c i a l e x i g e n c y t h a t 
l e d C h a r l e s V to s e l l h i s c l a i m to the M oluccas i n 
1 5 2 9 , C h a r l e s a l s o p a s s e d , u n d e r p r e s s u r e from h i s 
German b a n k e r s , l i b e r a l l e g i s l a t i o n a l l o w i n g t e n 
C a s t i l l i a n p o r t s to t r a d e w i t h the New World. None 
o f the p o r t s c o u l d compete e f f e c t i v e l y w i t h S e v i l l e 
b e c a u s e t h e y c o u l d n o t command s u f f i c i e n t r o y a l 
s u p p o r t , f i n a n c i a l b a c k i n g o r a f f o r d to t r a i n 
p i l o t s t o the same s t a n d a r d s a s S e v i l l e ' s , o r e n j o y 
the f u l l b e n e f i t s o f ' f l o t a 1 p r o t e c t i o n . Thus t h e r e 
was n e i t h e r a c o m m e r c i a l n o r a n a v i g a t i o n a l r e a s o n 
to use C a s t i l l i a n p o r t s o t h e r than S e v i l l e u n l e s s 
d r i v e n t h e r e by s t o r m s , damage or i n t e l l i g e n c e 
about p i r a t e s a t s e a o f f Cape S t . V i n c e n t . The p o r t s 
of C a d i z and San L u c a r , b e c a u s e they e n j o y e d a 
s p e c i a l l y c l o s e r e l a t i o n s h i p w i t h the S e v i l l i a n 
C a s a , managed to o p e r a t e o c e a n i c t r a d e and e v e n 
expand i t i n t h e s e v e n t e e n t h c e n t u r y . L a r g e l y 
b e c a u s e the f o r t u n e s o f C a s t i l l i a n p o r t s o u t s i d e 
S e v i l l e depended on t r a d e w i t h n o r t h e r n E u r o p e . 
t h e r e was no s i g n i f i c a n t o u t c r y when t h e p r i v i l 
e ges g i v e n i n 1 5 2 9 were r e v o k e d i n 1 5 7 3 . 
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As the C a s a grew, so p o s s i b i l i t i e s o f a v u ^ 

t i o n grew, e s p e c i a l l y a f t e r i t assumed r e s p o n s i b 

i l i t y xn 1 5 5 3 f o r e n s u r i n g t h a t s h i p s 

were l a d e d to c e r t a i n r u l e s , and p r o v i s i o n e d w i t h 

a dequate s t o r e s and n a v i g a t i o n a l a i d s . I t s 

o f f i c i a l s were drawn i n t o a s e n s i t i v e area,qj/it«r /ie 

fYA.uiu.Llr t e c o . v U ^ A-«^ c o l l u s i o n o f " e s c r i b a n o s 1 

and the s h i p m a s t e r s who appoxnted them (had t h e r e b ] 

b e e n b r o u g h t to an a b r u p t end i n t h e i n t e r e s t s of 

e n s u r i n g s a f e s e a t r a v e l by p r e v e n t i n g u n d e r — p r o 

v i s i o n . T h i s s t e p d i d n o t s t o p u n d e r - p r o v i s i o n i n g , 

b u t r a t h e r b u i l t i n t o the o r g a n i s a t i o n a n o t h e r 

group i n t e r e s t e d i n p r e s e r v i n g t h e i r p a r t i c u l a r 

o p p o r t u n i t y f o r c o r r u p t t r a d i n g o r i n s p e c t i o n . 

However t h e most damaging a s p e c t o f t h i s c o r r u p t 

atmosphere was t h e e f f e c t i t had on the C a s a ' s 
5 2 

c a r t o g r a p h i c a t t x t u d e s . 

S e b a s t i a n Cabot, who was a c c u s e d of a c c e p t i n g 

e x c e s s i v e b r i b e s and l e t t i n g f o r e i g n e r s p a s s the 

e x a m i n a t i o n s , may have been p a r t l y to blame f o r 

the u n f o r t u n a t e atmosphere amongst S e v i l l i a n 

h y d r o g r a p h e r s . He was c e r t a i n l y e v a s i v e about 

h i s p a r t i c u l a r knowledge o f the n o r t h - w e s t A t l a n t i c 

though he seems t o have been p r e p a r e d to s e t i t 

down on a c h a r t c o m p i l e d i n 1 5 4 4 . He does seem 

a l s o to have c o n f i d e d t h a t i n f o r m a t i o n to S a n t a 

C r u z , b e c a u s e t h e Cabot S t r a i t was i n c l u d e d on 

S a n t a C r u z ' s 1 5 4 5 map. T h i s does n o t seem to ̂ how 
52 " 

See H a r i n g , i b i d . , p p . 2 4 - 3 1 , 4 9 and 6 O - 6 3 f o r 
the a c t i v i t i e s o f e s c r i b a n o s and p p . 1 1 - 1 6 and 2 8 1 -
2 9 2 f o r d e t a i l s o f s h i p s 8 i n s p e c t i o n and the 
v a r i o u s l o o p h o l e s . 

http://fYA.uiu.Llr
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knowledge o f the F r e n c h v o y a g e s up the S t . L a w r e n c 
53 

w h i c h pr o v e d i t t o be a r i v e r . 

When Cabot l e f i ^ n e v e r to r e t u r n , i n 1547, he 

l e f t b e h i n d him a g r e a t d e a l o f t r o u b l e o v e r the 

way he had used the o f f i c e , d e s p i t e C h a r l e s V * s 

t r u s t . Today we would commend Cab o t ' s a t t e m p t to 

s t a n d a r d i s e a l l S p a n i s h c h a r t s , and h i s r e f u s a l to 

approve maps o r c h a r t s n o t i n c o n f o r m i t y w i t h the 

P a d r o n - R e a l o However, t h i s was s e e n i n a r a t h e r 

d i f f e r e n t l i g h t i n t h e m i d - s i x t e e n t h c e n t u r y , 

e s p e c i a l l y i n v i e w o f C a b o t ' s r e f u s a l to approve 

maps or c h a r t s made by t h o s e o f whom he d i d n o t 

approve. He was se e n a s u s i n g h i s power of genera! 

o v e r s i g h t to compel a l l to come and buy c h a r t s 

approved by h i m s e l f o r the r o y a l cosmographers. 

The P i l o t - Major h i m s e l f might s e l l c h a r t s or 

i n s t r u m e n t s o u t s i d e S e v i l l e ( t h e r e b y s p r e a d i n g 

knowledge to f o r e i g n e r s and e f f e c t i v e l y e v a d i n g 

C h a r l e s V ' s s p e c i f i c w i s h to e x c l u d e f o r e i g n 

e r s from the p i l o t s * t r a i n i n g ) or he might make 

g l o b e s o r o t h e r o b j e c t s n o t f o r u s e i n n a v i g a t i o n . 

I f , however, he were caught s e l l i n g c h a r t s o r 

i n s t r u m e n t s i n S e v i l l e , he was to be s u b j e c t to 

a f i n e o f t w i c e the p r i c e he had r e c e i v e d f o r h i s 

goods. 

T h e s e p r o v i s i o n s a r e f i r s t r e c o r d e d i n the 

o r d i n a n c e s o f the C a s a i s s u e d i n 1552, though t h e y 

a l m o s t c e r t a i n l y had t h e i r o r i g i n i n t h e e v e n t s 
uraining and0Quinn ̂  The D i s c o v e r y o f N o r t h America^, 

p l a t e 6 9 , p . 7 0 . 



f o l l o w i n g R i b e i r o ' s d e a t h . A f t e r 1530 a number 

o f s e p a r a t e l i c e n c e s were g r a n t e d to i n d i v i d u a l 

c osmographers, i n s t r u m e n t makers and c a r t o g r a p h e r s . 

Many of t h o s e so approved were d o u b t l e s s of l e s s e r 

p r o f e s s i o n a l s t a t u s t h a n Pedro de Medina, who 

h a v i n g been a l l o w e d to p r a c t i s e through a r o y a l 

c e d u l a , c r i t i c i s e d the s t a n d a r d s e x p e c t e d . Medina's 

c r i t i c i s m s s e n t to the R o y a l C o u n c i l o f t h e I n d i e s , 

- s u g g e s t e d t h a t the " r e g i m e n t o s " c u r r e n t l y on s a l e -

i n S e v i l l e were s u b - s t a n d a r d . The i m p l i e d c r i t i c 

i s m l e d S e b a s t i a n Cabot, the P i l o t — M a j o r , to r e f u s e 

Medina e n t r y to the C a s a ' s b u i l d i n g s to c o n s u l t 

the P a d r o n - R e a l , and to r e f u s e to l i c e n s e h i s 

c h a r t s w h i c h were s a i d n o t to a c c o r d w i t h the 

l a t e s t amendments to the P a d r o n - R e a l . Such p r o f e s 

s i o n a l s a n c t i o n s were s e r i o u s b e c a u s e c h a r t s w i t h 

out the P i l o t - M a j o r ' s a u t h e n t i c a t i o n c o u l d n o t be 

s o l d to p i l o t s . They provoked t h e r e f o r e a n i n c e n 

t i v e to f o r g e t h e s e marks,. T h i s c o u l d o n l y be 

c o n t r o l l e d t h r o u g h r e c o u r s e to the C a s a ' s s e m i -

j u d i c i a l powers o f c o n t r o l i n i t s p r o f e s s i o n . 

Such l i t i g a t i o n , i f once begun r e s u l t e d i n much 

b i t t e r n e s s ,as Medina's law s u i t s o f the e a r l y 
54 

1 5 4 0 s showed. 

Medina's c a r e e r a l s o i l l u s t r a t e s a n o t h e r 

change i n the c h a r a c t e r o f the C a s a and i t s 

members. He went to s e a f o r l o n g enough to l e a r n 

some o f t h e p r a c t i c a l problems of n a v i g a t i o n , 

h a v i n g s t a r t e d h i s s t u d y of the s u b j e c t a t the age 
U r s u l a Lamb, 'A N a v i g a t o r s U n i v e r s e ' . The L j b r o 

de Cpsmographia o f 1 5 3 & by Pedro de Medina. T r a n s l a < 
t e d and w i t h an i n t r o d u c t i o n by U r s u l a Lamb. 
C h i c a g o U n i v e r s i t y P r e s s , 1 9 7 2 , p . 4 . D e t a i l s o f 
h i s l a w s u i t s a r e c i t e d from AGI J u s t i c i a S e c c i o n 
L e g a j o 1 1 4 6 . Ramo 2 . 
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o f 2 5 . However, he f o r s o o k the s e a f o r a j o b a s 

t u t o r to Juan C a r l o s , the 6 t h Duke of Medina 

S i d o n i a . No doubt the l a t t e r l e a r n t much about 

the s e a from h i s t u t o r , though h i s t u t o r seems 

to have b e n e f i t e d even more t h r o u g h o b t a i n i n g the 

s u p p o r t o f a p o w e r f u l p a t r o n i n h i s l a t e r l i t i 

g a t i o n . 

I t i s e v i d e n t from the l i t i g a t i o n d e s c r i b e d 

r e c e n t l y by U r s u l a Lamb t h a t Medina t a u g h t q u i t e 

a number of t r a i n e e p i l o t s a f t e r he began h i s 
55 

c a r e e r a s a cosmographer i n 1538. I n t u r n i n g 

to t e a c h i n g he was f o l l o w i n g a f a s h i o n t h a t was 

becoming i n c r e a s i n g l y l u c r a t i v e a s t r a i n e e p i l o t s 

p a i d to a c q u i r e the r e q u i s i t e e x a m i n a t i o n s and 

q u a l i f i c a t i o n s and sought p o s t s i n the growing 

numbers o f s h i p s making o c e a n i c p a s s a g e s . 

Medina's background a s T u t o r and L i b r a r i a n 

to the Dukes o f Medina S i d o n i a stood him i n good 

s t e a d when i n t r o d u c i n g h i s S e v i l l i a n p u p i l s to the 

r e l e v a n t books and t h e o r i e s . The e x p e r i e n c e showed 

i t s w o r t h i n the c l a r i t y o f h i s w r i t i n g . H i s 

" L i b r o de Cosmographia" was the work of a mature 
5 6 

s c h o l a r o f 45, n o t of a n e w l y t r a i n e d p i l o t . 

I t was b a s e d on P t o l e m a i c v i e w s of the u n i v e r s e , 

but t h e s e were n e e d i n g d e t a i l e d r e v i s i o n m e r e l y 

i n o r d e r to match i n c r e a s i n g l y e a s i l y o b s e r v e d 

c e l e s t i a l f a c t s . The a n s w e r s were t h e r e f o r e 5 5 I b i d . p.4 . 
I b i d . p . 6 . 
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r a t h e r too complex and cumbersome f o r i n c l u s i o n 

i n a s i m p l e t e a c h i n g manual f o r would-be p i l o t s . 

Aware o f t h e problems of t e a c h i n g , Medina 

s e t about u s i n g h i s powers o f e x p r e s s i o n to 

produce a good p r i m e r i n n a v i g a t i o n , w h i c h would 

not o n l y p r e s e n t him w i t h an i n t e l l e c t u a l 

c h a l l e n g e to w r i t e , but a means t o o b t a i n the 

l a r g e c o m m e r c i a l r e w a r d s t h a t accompanied the 

p r o d u c t i o n of a book much wanted by a n x i o u s 

examinees and p r o f e s s i o n a l p i l o t s who might be 

r u s t y on p a r t i c u l a r p o i n t s o f n a v i g a t i o n a l t e c h 

n i q u e . So the n e x t o f Medina's works to a p p e a r 

i n p r i n t was the Regimento de N a v i g a c i o p u b l i s h e d 
5 7 

i n S e v i l l e i n 1 5 ^ 3 . T h i s was a c o m p i l a t i o n 

o f the p r i n c i p a l c o s m o g r a p h i c a l knowledge o f t h e 

time a s a p p l i c a b l e f o r p u r p o s e s o f o c e a n i c n a v i 

g a t i o n . Meantime Medina s e t to work d r a f t i n g and 

i l l u s t r a t i n g a work w h i c h was to be f a r more 

a u t h o r i t a t i v e . T h i s was f i n i s h e d i n d r a f t by 1 5 4 5 
58 

and p u b l i s h e d a t V a l l a d o l i d the same y e a r . 
~^S^gimie^^o^d^ a >navegacio c o n t i e n e l a s c a s a s que 
l o s p i l o t o s t r a de s a b e r p a r a b i e n n a v e g a r : _ y 
a u i s o s que hau de t e n e r p a r a p e l e g r o s que n a v e -
gando l e s pueden s u c e d e r . . . Pnr Pi Wft^atro PprfT" 
de Medina Simon C a r p i n t r o . S e v i l l e 1 5 ^ 3 , 1 5 5 2 
1 5 6 2 and 1 5 6 3 . 
58J?edro de Medina, 

"A r t e de n a v e g a r en que s e c o n t i e n e n t o d a s l a s 
regla.Sj D e c l a r a c i o n e s _ S e c r e t o s , y Auisos, q~ a l a 
buena n a v e g a p i o son n e c e s s a r i o s , y se d e u 5 _ s a b e r , 
h e c h a _ j p _ p r _ e l m a e s t r o Pedro de Medina. D i r i g i d a 
e l s e r e n i s s i m o y m u y e s c l a r e s c i d o s e n o r , don 
P h i l i p e p r i n c i p e de E s p a n a , y de l a s dos S i c i l l i a s 
s a p r i v i l e g i o i m p e r i a l " . 
Francisco de Cordova, Valladolid, 1545• 

I! 



The i m p e r i a l p r i v i l e g e was g r a n t e d to t h i s work i n 

an a t t e m p t to p r o t e c t i t from u n a u t h o r i s e d 

c o p y i n g . 

The l a t t e r work c o n t a i n e d good d e s c r i p t i o n s 

o f the n a v i g a t o r s * i n s t r u m e n t s and i n s t r u c t i o n s , 

t o g e t h e r w i t h d i a g r a m s showing how to u s e them, 

and how to u s e d e c l i n a t i o n t a b l e s . I t d i d , 

however, i n c l u d e a v e r y n a i v e d e s c r i p t i o n of 

v a r i a t i o n and c o u l d e a s i l y l e a d to s e r i o u s e r r o r s . 

N e v e r t h e l e s s , the work came to be r e g a r d e d a s one 

o f the s t a n d a r d works on n a v i g a t x o n t h r o u g h o u t 

E u r o p e . 

At the same time a s the A r t e de Navegar 

was p u b l i s h e d , a n o t h e r much more c a u t i o u s seaman, 

M a r t i n C o r t e s , s e e i n g b o t h the c o mmercial p o s s i b 

i l i t i e s and t he p r o f e s s i o n a l need f o r an a c c u r a t e 

manual, d r a f t e d a s u p e r i o r work, under the t i t l e 

o f B r e v e compendio de l a s p h e r a y de l a a r t e de 

n a v e g a r . T h i s work, though complete i n d r a f t by 
5 9 

1 5 4 5 , was n o t p u b l i s h e d u n t i l 1 5 5 1 . C o r t e s 
c l a i m e d i n h i s p r e f a c e t h a t he was the f i r s t man 

to : 
_ 

y M a r t i n C o r t e s . B r e v e compendio de l a s p h e r a y 
de l a _ _ a r t e _ de n a v e g a r - con nueuoS i n s t r u m e n t o s y 
r e g l a s e x e m p l i f i c a d o con muy s u b t i l e s d e monstra-
c i o n e s s compuesto p a r M a r t i n C o r t e s n a t u r a l de 
b u r j a l o z en e l r e y n o ~de~~A~ragon y de p r e s e n t e 
v e z i n o de l a c i u d a d de C a d i z ; d i r i g i d o a l 
i n u x c t i s s i m o M o n a r c h i a _ C a r lo Qurinto Rey de l a s 
Hespanas e t c . Serior N u e s t r o , Anton A l v a r e z , 
S e v i l l e , 1551 . 

\] 
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"have brought the a r t e of n a v i g a t i o n i n t o 
a b r i e f compendiousness g i v i n g i n f a v i a b l e 
p r i n c x p l e s and e v i d e n t d e m o n s t r a t i o n s 
d e s c r i b i n g the p r a c t i c e and s p e c u l a t i o n 
o f the same". 6 0 

T h i s was e v i d e n t l y an o v e r s t a t e m e n t , but i t was 

f o l l o w e d by a good summary of the c o n t e n t s of h i s 

manual a s 

"shewing ways t o p i l o t e s , by t e a c h i n g and 
making use o f i n s t r u m e n t s , t o knowe and 
t a k e the a l t i t u d e o f - t h e Sunne, to knowe - - -
the t y d e s o r e b b y i n g and f l o w i n g o f the 
s e a , how to o r d e r t h e y r c a r d s and compasses 
f o r n a v i g a t i o n s , g i v i n g them i n s t r u c t i o n s 
o f t he c o u r s e o f the sunne and motions o f 
the Moone: t e a c h i n g them f u r t h e r m o r e the 
makyng o f d y a l l e s , b o t h f o r the day and 
f o r t h e n y g h t , to c e r t e n , t h a t i n a l l 
p l a c e s t h e y s h a l l knowe the t r u e h o u r e s 
w i t h o u t d e f a u t e . And have l i k e w i s e d e c l a r e d 
the s e c r e t p r o p e r t y o f the l o d e s t o n e , 
w i t h the manner and c a u s e s o f the N o r t h 
e a s t i n g e and N o r t h w e s t i n g (commonly c a l l e d 
the v a r i a t i o n of the compasse) w i t h a l s o 
i n s t r u m e n t s t h e r e u n t o b e l o n g i n g " . ' 

The manual c o n t a i n s many s i m p l e c o s m o l o g i c a l 

e x p l a n a t i o n s f o r the p i l o t , r e a s s u r a n c e and 

i n f o r m a t i o n about phenomena l i k e l i g h t n i n g , a f f i r m 

a t i o n s o f God*s p r o v i d e n t i a l r e g a r d f o r the s a i l o r , 

i n a d d i t i o n t r a c t s w h i c h s t i l l r e m a i n today 

good g u i d e s to the p r i n c i p l e s of n a v i g a t i o n and 

h y d r o g r a p h y . The s e c t i o n on how to c o n s t r u c t a 
6 ° R i c h a r d Eden The A r t e o f N a v i g a t i o n c o n t e y n i n g 
a compendious d e s c r i p t i o n o f t he sjphere w i t h the 
makyng o f c e r t e n i n s t r u m e n t e s and R u l e s f o r 
N a v i g a t i o n s ; and e x e m p l i f i e d by manjr Demonstra-
t i o n s . W r i t t e n i n Spanyshe tongue by M a r t i n C o r t e s . 
And d i r e c t e d to Emperour C h a r l e s the f y f t e . 
T r a n s l a t e d out o f Spanyshe i n t o E n g l y s h e by R i c h a r d 
Eden R.~jT! / R i c h a r d J u g g e / London, I 5 6 I . 

E p i s t l e d e d i c a t o r i e of M a r t i n C u r t i s to t h e 
most mighty and v i c t o r i o u s monarch C h a r l e s the 
Emperor, the f y f t e of t h a t name, teynge o f S p a i n , 
e t c . " f o l . I I . .| 

I b i d . 
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c h a r t , t o g e t h e r w i t h t h o s e on the c o n s t r u c t i o n o f 

i n s t r u m e n t s , were p a r t i c u l a r l y i m p o r t a n t f o r 

t h e r e i n was c o n t a i n e d i n f o r m a t i o n to e n a b l e a 

s k i l l e d c r a f t s m a n to make s u c h an i t e m . I t a l s o com

p r i s e d w o r k i n g v o l v e l l e s and d r a w i n g s o f the 

i n s t r u m e n t s . 

O t h e r manuals were w r i t t e n i n the y e a r s 

b e f o r e 1 5 8 0 by men s u c h a s R a f a e l Pardo de 

F i g u e r o a and J u a n P e r e z de Moya b u t t h e y were f a r 
62 

l e s s o r i g i n a l and f a r l e s s i n f l u e n t i a l . 

One n o t a b l e S p a n i s h work on n a v i g a t i o n 

f oreshadowed the p o l i t i c a l a t t i t u d e s w h i c h came to 

have t h e i r most s t u l t i f y i n g e f f e c t a f t e r the 

U n ion of Crowns i n 1 5 8 0 . The I t i n e r a . - ^ de 

n a v e g a c i o n o f J u a n de E s c a l a n t e de Mendoza was 
6 3 

w r i t t e n about 1 5 7 5 . I t was i n t e n d e d a s a compen

dium of a l l r e l e v a n t d a t a about the N o r t h A t l a n t i c , 

and r e p r e s e n t s the e x p e r i e n c e of one who had begun 

h i s s e a g o i n g l i f e u nder h i s u n c l e ' s p a t r o n a g e a t a 

v e r y t e n d e r age. H i s u n c l e , one o f the S e v i l l i a n 
c a p t a i n s * t r a i n e d him so w e l l t h a t by the age o f 18 
_ 

R a f a e l Pardo de F i g u e r o a R e g i m i e n t o de n a v e -
g a c i o n . C o n t i e n n e l a s c o s a s que l e s p i l o t o s hande 
s a b e r p a r a b i e n n a v e g a r . S e v i l l e 1 5 6 3 . 2 n d 
e d i t i on, C a d i z 1 8 6 7 . 

J u a n P e r e z de Moya Obra i n t u t u l a d a fragmento 
mathematicos . L i b I , J u a n de C a n a r a . Salamanca 
1568, 271 pages. L i b I I 1 5 6 7 , ^93 p a g e s . 2 n d 
e d i t i o n o f Qbra i n t u t u l a d a m athematicos by 
A l c a t a de H e n a r e s , Madrid, 1 5 7 3 , 3 v o l s . 
6 3 

See H a r i n g , i b i d . p p . 3 1 2 - 3 f o r f u l l d e t a i l s o f 
Juan E s c a l a n t e de Mendoza. 



1 5 4 . 

E s c a l a n t e was i n command o f h i s own v e s s e l on t h e 

Honduras r u n , where he d i s t i n g u i s h e d h i m s e l f i n 

a c t i o n a g a i n s t p i r a t e s . The 11in^r<\y><>was w r i t t e n 

a f t e r 28 y e a r s a t s e a , and i n c l u d e d c o p i o u s d e t a i l s 

o f w i n d s , c u r r e n t s , s t o r m c o n d i t i o n s , c o n s t r u c t i o n 

of s h i p s , p r o v i s i o n i n g , manning, n a v a l t a c t i c s 

a s w e l l a s a good d e a l o f n a v i g a t i o n a l t h e o r y and 

p r a c t i c e o I t was - commended by the C o u n c i l of" t h e 

I n d i e s , b u t the same C o u n c i l f o r b a d e the p r i n t i n g 

o f the t e x t l e s t i t g i v e f o r e i g n f o e s p r e c i o u s 

knowledge of S p a n i s h s e a s and s a i l i n g r o u t e s . 

I t i s a s a d p o s t s c r i p t t h a t E s c a l a n t e p e t i t i o n 

ed f o r the 10 ,000 d u c a t s he had s p e n t on i t s c o m p i l 

a t i o n b u t f a i l e d to s e c u r e them. F o r t y - e i g h t y e a r s 

l a t e r , l o n g a f t e r E s c a l a n t e 9 s d e a t h a s C a p t a i n Gen

e r a l of the T i e r r a F i r m e f l e e t i n 1596, t h a t manu

s c r i p t was f i n a l l y r e t u r n e d t o h i s son f o r p r i n t i n g 

By t h e n , however, i t had a l r e a d y been p i r a t e d and 

e r r o n e o u s c o p i e s had been c i r c u l a t i n g fbr a number 

of years„ 
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Chapter 4 

The d i s s e m i n a t i o n and d e c l i n e o f I b e r i a n 
n a v i g a t i o n a l s k i l l ( 1 5 8 0 - 1 6 2 0 ) 

Commenting on P o r t u g u e s e c a r t o g r a p h i c 

a c h i e v e m e n t s a f t e r 1 5 8 0 , Armando C o r t e s a b c a t e g o r 

i s e d them a s the p r o d u c t s o f a p e r i o d o f d e c l i n e . ^ 

T h i s may be s l i g h t l y m i s l e a d i n g b e c a u s e , a s n e v e r 

b e f o r e , a c c u r a t e n a v i g a t i o n a l i n f o r m a t i o n , p a r t i c 

u l a r l y c h a r t s and r u t t e r s , g a i n e d immense p o l i t i c a l 

and s t r a t e g i c v a l u e . Not o n l y d i d the I b e r i a n s 

f a c e t e s t i n g w orld-wide commitments, t h e y f a c e d 

new E u r o p e a n s e a powers l o o k i n g beyond Eu r o p e . 

I n f o r m i n g a v i e w o f how t h e i r n a v i g a t i o n a l 

i n f o r m a t i o n was d e v e l o p e d and u s e d , we need to l o o k 

f i r s t a t the p o l i t i c a l c o n t e x t i n whic h i t was 

d e p l o y e d . 

The m i l i t a r y s e i z u r e o f the P o r t u g u e s e crown 

by P h i l i p I I i n 1 5 8 0 i n i t i a t e d s i x t y y e a r s o f 

Habsburg r u l e o v e r a w o r l d - w i d e m a r i t i m e and 

c o l o n i a l e m p i r e . T h a t empire c o m p r i s e d some o f 

the f i n e s t p o r t s i n A f r i c a , A s i a , A m e r i c a and 

Europe, l i n k e d t o g e t h e r by s e a l a n e s . C o n c e r n i n g 

t h o s e s e a l a n e s the S p a n i s h and P o r t u g u e s e between 

t h e m s e l v e s had the f i n e s t c o l l e c t i o n o f n a v i g a 

t i o n a l i n f o r m a t i o n y e t a s s e m b l e d . T h e s e r o u t e s 

were p l i e d by a merchant marine o f between 

Armando C o r t e s a o , C a r t o g r a f i a e C a r t o g r a f o s 
P o r t u g u e s e s do S e c u l o s XV e X V I T L i s b o n , 1935, 
V o l . 1, p.3 2 . 
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250 and 300 ,000 t o n s . T h i s was b i g g e r e v e n t h a n 

the 2 3 2 , 0 0 t o n s o f the N e t h e r l a n d s | f l e e t and 

v a s t l y b i g g e r t h a n E n g l a n d ' s 42,000 t o n s . O n l y 

p e r h a p s C h i n a c o u l d b o a s t a b i g g e r tonnage 

employed i n c o a s t a l and r i v e r i n e t r a d e , but 

u n l i k e the European m a r i t i m e powers, C h i n a d i d 

not have a s t r a t e g i c commitment f a r from i t s own 

c o a s t l i n e by the l a t e 1 6 t h c e n t u r y . By 1580 Spain_ 

and now P o r t u g a l were i n v o l v e d i n what was becoming 

a major b a t t l e f i e l d , the A t l a n t i c Ocean, f o r 

a c r o s s i t p a s s e d the w e a l t h of t h e i r e m p i r e s c o n 

t i n u a l l y i n v i t i n g the v e r y a v a r a c i o u s a t t e n t i o n 

o f P r o t e s t a n t Dutch, F r e n c h and E n g l i s h c o r s a i r s . 

U n i t e d by t i e s of f r i e n d s h i p and r e l i g i o n a g a i n s t 
3 

the S p a n i a r d s , whom t h e y d e t e s t e d f o r t h e i r 

r e l i g i o n and a r r o g a n c e , t h e s e n o r t h e r n c o r s a i r s 

sought i n the words of the Huguenot, L a Noue, to 

take S p a i n t t b y way o f the I n d i e s**. 

J . H . E l l i o t t , I m p e r i a l S p a i n , P e l i c a n , I 9 7 0 , p . 2 7 6 . 
A . P . U s h e r , ' S p a n i s h S h i p s and S h i p p i n g i n t h e 

S i x t e e n t h and S e v e n t e e n t h C e n t u r i e s ' . T h i s e s s a y 
i s m F a c t s and F a c t o r s i n Economic H i s t o r y , 
E . F . G r a y , H a r v a r d U n i v e r s i t y P r e s s , 1 9 3 2 , pp.181-
2 1 3 . T h i s a l s o shows how d i s a s t r o u s l y r i g i d 
s p e c i f i c a t i o n s f o r g a l l e o n s were l a i d down i n 
a d m i n i s t r a t i v e c e d u l a s t h a t showed no u n d e r s t a n d 
i n g o f the s u b t l e t i e s o f s h i p s 8 a r c h i t e c t u r e . 
Thus r e s o u r c e s s p e n t by Baz^n i n d e v e l o p i n g the 
d e s i g n were l a r g e l y w a s t e d i n t h e l a t e s i x t e e n t h 
and e a r l y s e v e n t e e n t h c e n t u r i e s by b u i l d i n g b a d l y 
p r o p o r t i o n e d , u n w e a t h e r l y s h i p s . 
^Maltby, The B l a c k Legend i n E n g l a n d . The D e v e l o p 
ment of a n t i - S p a n i s h s e n t i m e n t l588-1££fl, H a r p e r 
Torchbooks, 1 9 7 0 , pp.80-88. 

\ j . H . E l l i o t t , The Old World and the New. 1492-1650, 
C . U . P . T 1 9 7 2 e d i t i o n , p.93, c i t e s a l e t t e r from] L a 
Noue of 1 7 t h August 1588 to S i r F r a n c i s Walsingham. 
The r e f e r e n c e g i v e n i s i n H e n r i H a u s er F r a n c o i s 
de l a Noue , P a r i s , 1892, pp.3 1 5 - 1 9 . 
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Some o f P h i l i p I I 1 s a d v i s o r s saw the s t r a t e g i c 

n a t u r e o f h i s problems. I n 1 5 8 5 C a r d i n a l G r a n v e l l t 

u n s u c c e s s f u l l y u r g e d P h i l i p I I to t r a n s f e r h i s 

government to L i s b o n . G r a n v i l l e f e l t L i s b o n would 

prov e the p e r f e c t o b s e r v a t i o n p o s t f o r the new 

b a t t l e of the A t l a n t i c , b e s i d e s h a v i n g e a s y 

m a r i t i m e communications w i t h h i s E m p i r e , a proud 

m a r i t i m e t r a d i t i o n and a t r a d i t i o n of s e c r e c y 

about the v e r y seaways t h a t N o r t h e r n E u r o p e a n s 

sought to s t r a n g l e . A nother of h i s a d v i s o r s , 

J u a n de I d i a q u e z , s a i d t h e o b j e c t i v e o f the S p a n i s t 

Armada was "no l e s s the s e c u r i t y of the I n d i e s thar 
K 

the r e c o v e r y o f the N e t h e r l a n d s * . 

P h i l i p I I was r e a d y t o g r a s p a t p o l i t i c a l 

t e c h n o l o g i c a l o r m i l i t a r y s o l u t i o n s to h i s many 

immediate problems, but he l a c k e d a l o n g term 

s t r a t e g i c g r a s p of h i s pr o b l e m s . He was a b l e , 

however, to immerse h i m s e l f i n the d e t a i l o f p a r 

t i c u l a r p r o blems, and i t was t h r o u g h t h i s t h a t 

he began to g r a s p t h e s i g n i f i c a n c e o f n a v a l i n t e r 

v e n t i o n , f i r s t to cope w i t h the problems c r e a t e d 

by M e d i t e r r a n e a n c o r s a i r s , and t h e n i n the v e r y 

d i f f e r e n t t h e a t r e o f the A t l a n t i c . H i s i n t e r e s t 

i n the i d e a o f a 8 f l o t a 8 e s c o r t d e r i v e d from the 

f o r c e f u l s t r a t e g i c i n s i g h t of h i s a d m i r a l Pedro 

Menendez de A v i l ^ s , who saw the need to p r o t e c t 

the A t l a n t i c s e a l a n e s , but P h i l i p may w e l l have 
been more c o n v i n c e d by the a d v o c a t e t h a n the 
_ . 
John L y n c h , S p a i n u n d e r the Hababurgs, V o l . 1 , 

B l a c k w e l l , O xford, 1 9 6 4 , p . 3 1 5 , c i t e s I d i a q u e z 
a s does J . H . E l l i o t t , a s above. 
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s t r a t e g i c i d e a , f o r he c o u l d n o t g r a s p the 

s t r a t e g i c advantage o f a permanent West I n d i a n 

s q u a d r o n s u c h a s was a d v o c a t e d by the a d m i r a l ' s 

s u c c e s s o r s up to 1640. When i n 1573 Pedro 

Menendez de A v i l e s a d v o c a t e d the s e i z u r e of the 

S c i l l i e s and the m a i n t e n a n c e t h e r e o f a sq u a d r o n 

o f w e a t h e r l y c r u i s e r s to " s t o p up the main e a r t h 

o f the c o r s a i r s "f, he r e c e i v e d r o y a l s u p p o r t . When 

the a d m i r a l d i e d s u d d e n l y i n 1574 , P h i l i p t h e r e u p o i 

l e t the p r o j e c t d i e , f a i l i n g to a p p r e c i a t e t h e 

v a l u e o f i t s o b j e c t i v e , f o r l a c k o f i t s a d v o c a c y 

a t c o u r t by a permanent n a v a l a d m i n i s t r a t o r . 

P h i l i p ' s a c t i o n s , sometimes p r e c i p i t o u s , were more 

o f t e n t h o s e o f the a d m i n i s t r a t o r who f a i l e d to 

f o r m u l a t e h e l p f u l p o l i c y due to c o n c e r n about 

a d m i n i s t r a t i v e d e t a i l . Thus d u r i n g the p l a n n i n g 

o f the Armada campaign, he f i l l e d h i s mind w i t h 

d e t a i l s o f s h o a l s and sandbanks o f f the F r e n c h 

s h o r e , b u t f o r m u l a t e d few s t r a t e g i c g u i d e l i n e s f o r 
7 

h i s f l e e t i n the C h a n n e l . W i t h c l e a r e r l e a d e r s h i j 

t h e Armada might n o t have f o r f e i t e d t h e chance to 

^J«H„ P a r r y , S p a n i s h Seaborne Empire , P e l i c a n , 
1973, PP-120-122 and p.263 , f o r d i s c u s s i o n of the 
Armada de l a s I s l a s de B a r l o v e n t o y Seno Mexicano 
a s i t o p e r a t e d i n the 1 6 4 0 s . 
D.W.Waters, The E l i z a b e t h a n Navy and the Armada 

o f S p a i n , N.M.M. Monograph No . 1 7 , 1974 , P« 1 5 . 

D.W.Waters, a s above, p . 6 0 c i t e s from l e t t e r D 
o f N.M.M. c o l l e c t i o n PHB /1 f f . 4 3 8 - 5 1 i n s t r u c t i o n s 
f o r Don A l o n s o P e r e z de Guzman, Duke o f Medina 
S i d o n i a under the K i n g 9 s monograph by Don M a r t i n 
de I d i a q u e z . 

I * 
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b o t t l e Hawkins up i n Plymouth, and might have 

a v o i d e d s a i l i n g , a s i t proved, too n e a r the G r a v e -

l i n e s s a n d b a n k s , t h e r e b y e x p o s i n g i t s e l f to t h e 

E n g l i s h guns w h i l e n e a r l y d e f e n c e l e s s . 

Such was the k i n g who, t a k i n g a d v a n t a g e o f 

h i s e a s y c o n q u e s t i n 1 5 8 0 , and w i t h the s u p p o r t o f 

the n o b i l i t y and c h u r c h , d e c i d e d to c a l l the 

C o r t e s of Tomar and l e g a l i s e h i s s e i z u r e o f 

P o r t u g a l *s crown. P e r h a p s he s e n s e d t h a t the 

P o r t u g u e s e p e o p l e s t i l l had t h e i r n a t i o n a l p r i d e 

i n t h o s e a c h i e v e m e n t s o f w h i c h Camoens w r o t e . Thus 

P h i l i p n o t o n l y a g r e e d to p r e s e r v e the P o r t u g u e s e 

l a w s and language and to c o n s u l t P o r t u g u e s e 

a d v i s o r s on m a t t e r s c o n c e r n i n g P o r t u g a l , b ut a l s o 

he swore to p r o h i b i t S p a n i a r d s from s e t t l i n g o r 

t r a d i n g m the o l d P o r t u g u e s e empire and v i c e -

v e r s a , and pr o m i s e d t h a t b o t h e m p i r e s would con

t i n u e to be a d m i n i s t e r e d by t h e i r own o f f i c i a l s . 

The o l d P o r t u g u e s e o f f i c e o f the S e c r e t a r y o f S t a t * 

f o r I n d i a d i d c o n t i n u e to o p e r a t e a s a s e p a r a t e 

a d m i n i s t r a t i v e agency, and the C a s a da I n d i a c o n 

t r o l l e d the s a l e and d i s t r i b u t i o n of e a s t e r n goods. 

However, when i t was announced i n Goa i n 1 5 8 7 t h a t 

the pepper t r a d e had been handed over t o a con

s o r t i u m o f c o n t r a c t o r s , d i s t u r b a n c e s f o l l o w e d . 

D u r i n g the y e a r s 1 5 8 8 - 9 1 , o n l y h a l f the pepper 

c o n t r a c t e d f o r a r r i v e d i n Europe and f i n a n c i a l 

p a n i c e n sued. T h i s l e d P h i l i p I I to r e a l i s e the 

e r r o r o f s u r r e n d e r i n g b o t h s o u r c e and market to a 

n o n - I b e r i a n c o n s o r t i u m , a s opposed to the o l d 
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P o r t u g u e s e p o l i c y o f r o y a l monopoly. Concerned 

about the f i n a n c i a l i m p l i c a t i o n s , h i s d e c r e e o f 

November 2 0 t h , 1591 a b o l i s h e d t h e P o r t u g u e s e f i n a n 

c i a l o f f i c e s , and c r e a t e d a new C o u n c i l o f F i n a n c e 
s 

c o n s i s t i n g o f h i s nominees. The C a s a da I n d i a am 

the s p i c e t r a d e were put under the c o n t r o l o f t h e 

new c o u n c i l t o g e t h e r w i t h s u c h i m p o r t a n t f r i n g e 
* 8 

b o d i e s a s the Armazens. Y e t t h e s e changes r e p r e 

s e n t e d b u t minor b r e a c h e s o f the Tomar agreement 

compared w i t h what P h i l i p I H a n d P h i l i p I V d i d to 

a c h i e v e f i n a n c i a l c e n t r a l i s a t i o n f o r m i l i t a r y 
o 

p u r p o s e s c l e a r l y r e l a t e d to C a s t i l l e ' s a m b i t i o n s . 

I f s u c h Habsburg a c t i o n s were an e v e r p r e s e n t 

bone of c o n t e n t i o n , o t h e r deep L u s o - H i s p a n i c 

j e a l o u s i e s s u r f a c e d a t many l e v e l s i n the 6 0 y e a r s 

o f u n i o n . By the e a r l y 1 5 9 0 s S p a n i s h t r a d e r s 

were b e g i n n i n g to i n v a d e P o r t u g u e s e monopolies i n 

t r a d i n g w i t h Macao and J a p a n , w h i l e P o r t u g u e s e 

Jews made t h e m s e l v e s i n c r e a s i n g l y e v i d e n t i n P e r u . 

O t h e r g r i e v a n c e s were c a r r i e d a c r o s s the s e a s , 

a l l too o f t e n c a u s i n g s e r i o u s p r o b l e m s . E v i d e n c e 

o f r e g u l a r l y poor r e l a t i o n s between S p a n i s h and 

and P o r t u g u e s e p i l o t s i s g i v e n i n the way t h a t 

g 
D.Lach, A s i a i n the Making o f E u r o p e . V o l . 1 , p . 1 3 5 

^The U n i o n of Arms a s pr o p o s e d i n 1 6 2 4 f o l l o w e d 
by the a d o p t i o n of P o r t u g u e s e b a n k e r s by the Crown 
i n 1 6 2 6 - 7 i m m e d i a t e l y a f t e r the Crown had s u s p e n 
ded payments to i t s I t a l i a n b a n k e r s i n c r e a s e d 
P o r t u g a l ' s s u s p i c i o n s o f the Habsburg r u l e r s . 

(i 
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" I n s t r u c t i o n s " were d r a f t e d f o r R u i G o n c a l o Seque-

i r a i n March 161 3 . I n c a r r y i n g r e i n f o r c e m e n t s to 

the P h i l i p p i n e s he was t o l d to e n s u r e 

" t h a t good r e l a t i o n s a r e m a i n t a i n e d between 
the S p a n i s h and P o r t u g u e s e p i l o t s , i n s u c h 
w i s e t h a t the P o r t u g u e s e i n s t r u c t t h e 
S p a n i a r d s i n the a r t of n a v i g a t i o n , t a k i n g 
the l a t i t u d e o f a l l the i s l a n d s and l a n d s 
you s e e , t a k i n g s o u n d i n g s t h e r e o f , and 
c a r e f u l l y making the n e c e s s a r y o b s e r v a t i o n s 
o f the c o u r s e t a k e n , w i t h due c a r e and 
v i g i l a n c e . . . 0 

Long b e f o r e i t became n e c e s s a r y to i s s u e 

s u c h o r d e r s , i t was c l e a r t h a t r o y a l a c t i o n s were 

g o i n g to b r i n g d i s c o r d between the h y d r o g r a p h i c 

o f f i c e s and n a v i g a t o r s o f S e v i l l e on the one land 

and L i s b o n on t h e other,, I t stemmed from the 

d e s i r e o f the S p a n i a r d s to u t i l i s e h i t h e r t o r e s 

t r i c t e d P o r t u g u e s e i n f o r m a t i o n , a d e s i r e w h i c h 

P h i l i p I I a l s o s h a r e d . 

As e a r l y a s 2 1 s t August, 1581 H e r r ^ r a c o u l d 

w r i t e to J u a n L o p e s de V e l a s c o s a y i n g t h a t the 

p a p e r s and c h a r t s o f Juan B a t t i s t a G e s i o were i n 

u s e a t c o u r t i n L i s b o n b e c a u s e the k i n g wanted t o 

have a u n i v e r s a l map showing the a n c i e n t 

• t a y a " and b e c a u s e the k i n g f e l t h i s 

l a t e s t map "was s p o i l t by t he P o r t u g u e s e " . ^ 

T h i s i s a n o t h e r r e f e r e n c e t o the e s p i o n a g e o f J u a n 

B a t t i s t a G e s i o who, a s we have s e e n , got L u i s J o r g e 

de Barbuda out of P o r t u g a l i n 1571 so t h a t h i s 
Cb.R.Boxer, P o r t u g u e s e R o t e i r o s 1 5 0 0 - 1 7 0 0 . M.M. 
1 9 3 4 , V o l . 2 0 , p„182. 

1 1 P.M.C. V o l . 1 1 , p . 1 2 4 . 
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c a r t o g r a p h i c knowledge c o u l d be u s e d i n M a d r i d . 

H e r r a r a ' s l e t t e r goes on to show t h a t L u i s J o r g e 

de Barbuda had made t h r e e o f the f i v e maps he was 

commissioned t o p r e p a r e , showing r e s p e c t i v e l y 

I n d i a , P o r t u g a l and J a p a n . H a v i n g got L u i s J o r g e 

out of P o r t u g a l , P h i l i p was n o t g o i n g to g i v e him 

and knowledge b a c k to the C a s a i n L i s b o n where 

once b e f o r e L u i s J o r g e had b e e n i m p r i s o n e d on 

a c c o u n t o f t h i s w i l l i n g n e s s to work f o r P h i l i p . 

Thus t h i s c a r t o g r a p h e r was a p p o i n t e d b y P h i l i p I I 

to an o f f i c i a l p o s t i n the new Academy o f S c i e n c e s 

i n Madrid. T h e r e h i s s k i l l s a s "master of c h a r t s , 

of cosmography, geography and n a v i g a t i o n " were 

p u b l i c l y acknowledged and u t i l i s e d . As P h i l i p I I 

had c l e a r l y b r e a c h e d the s p i r i t o f the Tomar a g r e e -

ment i n r e s p e c t o f L u i s J o r g e , the c a r t o g r a p h e r 

c o u l d n o t be r e t u r n e d . He c o u l d o n l y be promoted 

i n S p a i n . Almost i n e v i t a b l y t h i s happened when 

L u i s J o r g e and A n d r e s G a r c i a de Cespedes were 

j o i n t l y c hosen to c o r r e c t the C a s a de C o n t r a t a c i o r f s 
/ 12 

P a d r o n - R e a l i n S e v i l l e i n June 1596. 

P.M£, V o l . 1 1 , p. 124 ( l e t t e r P ) o f June 1596 g i v e s 
d e t a i l s o f the t w i n appointment. I t a r o s e from a 
m e e t i n g o f e x p e r t s h e l d i n t h e C a s a de C o n t r a t a c i o n 
a t S e v i l l e i n F e b r u a r y 1585 . T h e r e " t h e p i l o t s o f 
the N a v i g a t i o n to t h e I n d i e s p o i n t e d out the bad 
s t a t e o f the s u b j e c t s c o n c e r n e d w i t h t h i s n a v i g a 
t i o n , when t h e y a s k e d t h a t a man e x p e r t i n the 
p r e p a r a t i o n o f i n s t r u m e n t s f o r n a v i g a t i o n s h o u l d 
be s e n t t o S e v i l l e , and a s we have no one i t i s 
n e c e s s a r y to s e n d to L i s b o n f o r them". On 30 March 
they chose L u i s J o r g e , and h a v i n g e s t a b l i s h e d h i s 
r e p u t a t i o n , became an o b v i o u s c h o i c e i n 1596 , 
w h i l e G a r c i a de Cespedes was t h e most dynamic o f 
the S p a n i a r d s . 
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The advance o f L u i s J o r g e i n S p a i n was n o t 

the o n l y a s p e c t o f h i s c a r e e r to annoy t h e P o r t u 

g u e s e . H i s c h a r t o f C h i n a , r e p r e s e n t i n g the l a t e s t 

P o r t u g u e s e i n f o r m a t i o n , found i t s way i n t o the 

hands o f P h i l i p ' s o f f i c i a l g e o grapher, Abraham 

O r t e l i u s i n Antwerp. I n 1584 i t was p u b l i s h e d 

t h e r e a s p a r t o f O r t e l i u s ' s Theatrum O r b i s 
1 3 

T e r r a r u m . T h i s w i d e l y r e a d a t l a s was l a t e r 

c o n s u l t e d by D u t c h s a i l o r s making i n c u r s i o n s i n t o 

f o r m e r P o r t u g u e s e p r e s e r v e s l i k e t h e C h i n a c o a s t 

i n t h e s e v e n t e e n t h c e n t u r y . T h i s s u b s e q u e n t and 

i m p o r t a n t d i s s e m i n a t i o n o f i n f o r m a t i o n about 

C h i n a gave y e t a n o t h e r b i t t e r t w i s t to f e e l i n g s 

i n t h e P o r t u g u e s e Armazens where the o l d a t t i t u d e s 

o f o f f i c i a l s e c r e c y i n s u c h m a t t e r s d i e d h a r d . 

I n t h e s h o r t term, however, the P o r t u g u e s e 

were more r a n k l e d by L u i s J o r g e ' s w o r k i n g i n 

c o n j u n c t i o n w i t h A n d r e s G a r c i a de C e s p e d e s . The 

l a t t e r was a d i s t i n g u i s h e d n a v i g a t i o n a l t h e o r i s t 

employed i n S e v i l l e , who had r i s e n to fame w i t h 

the p u b l i c a t i o n o f R e g i m i e n t o de n a v e g a c i o n y 

de l a h i d r o g r a f i a p u b l i s h e d i n 1603. T h a t book 

r e p r e s e n t e d a c o n s i d e r a b l e advance o v e r the w o r k s 

o f Zamorano, Medina and C o r t e s , and was c onsequen

t l y w e l l r e c e i v e d i n s c i e n t i f i c c i r c l e s . I t s 

s e q u e l , however, c r e a t e d the r e a l s t i r b e c a u s e i n 

i t the S p a n i a r d sought to show the Moluccas were 
3° i n s i d e the S p a n i s h zone. The P o r t u g u e s e 
__ 

F o r f u l l d e t a i l s o f O r t e l i u s B s work s e e f o o t n o t e 
44 o f t h i s c h a p t e r . 
1 4 

C.H.Haring, T r a d e and N a v i g a t i o n , P e t e r S m i t h , 
G l o u c e s t e r , Mass. '1^64, p.jij. 
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i m m e d i a t e l y r e s p o n d e d . L a v a n h a l e d the r e p l i e s , 

b u t t h e most b i t t e r r e a c t i o n was t h a t o f L u i s 

J o r g e ' s own son who wrote i n 1 6 2 4 s— 

"But who can doubt g r e a t o f f e n c e i s 
p e r p e t r a t e d a g a i n s t t h e P o r t u g u e s e n a t i o n 
by t h o s e w r i t e r s who p r e t e n d to t a k e t h e s e 
i s l a n d s / t h e M o l u c c a s / out of the d e m a r k a t i o n 
o f h e r c o n q u e s t s M . 1 6 

T h e s e s e n s i t i v i t i e s r e f l e c t e d n o t o n l y t h e 

i n d i g n a n t r e a c t i o n o f the m o n o p o l i s t and d i s c o v 

e r e r , t h e y were made a t a time when t h e E n g l i s h 

and D u t c h were e n j o y i n g c o m m e r c i a l and n a v a l 

s u c c e s s i n the a r e a a t P o r t u g a l ' s e x p e n s e , a g a i n s t 

w h i c h the o n l y I b e r i a n s u c c e s s was the S p a n i s h 

r e c a p t u r e o f T e m a t e i n 1 6 0 8 . T h e s e s e n s i t i v i t i e s 

a l s o had a d i p l o m a t i c b a s i s w h i c h h a r k e d b a c k to 

the T r e a t y o f S a r a g o s s a s i g n e d i n 1 5 2 9 . The 

S p a n i s h r e g a r d e d t h e w R a y a n f i x e d t h e ^ l e s s 

d e f i n i t e r y t h a n the P o r t u g u e s e , T h a t P h i l i p H 

w i s h e d to have the " a n c i e n t d e m a r k a t i o n " shown 

( i . e . the l i n e the S p a n i s h a r g u e d f o r a t B a d a j o z 

E l v a s i n 1 5 2 4 , r a t h e r t h a n the one conceded by 

the T r e a t y o f S a r a g o s s a ) i s i n d i c a t i v e o f how the 

S p a n i s h r e g a r d e d the m a t t e r by 1 5 8 1 . S p a n i a r d s 

l i k e L o p e s de Gomara j u s t i f i e d t h e i r v i e w s by 

c l a i m i n g r i g h t l y t h a t the 3 5 0 , 0 0 0 d u c a t s K i n g 

Manuel had a g r e e d to pay g r o s s l y u n d e r v a l u e d 

1 5 
RMC. V o l .IV.p.6 7 g i v e s d e t a i l s o f L a v a n h a ' s r e p l y 

t o Cespedes "A R e p o r t on the s i t u a t i o n o f the 
M o l u c c a s . Madrid. 1 6 1 1 " . L a v a n h a c l a i m e d the 
Moluccas were 3 i n s i d e t h e P o r t u g u e s e s p h e r e , 
1 6 

£M£* V o l . I I , p , l 2 5 , f o o t n o t e 4 c i t e s from 
E m p r e s s a s M i l i t a r e s de L u s i t a n o s 1 6 2 4 , L i s b o n , 
f . 2 6 4 . 
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Spanish claims and that from the f i r s t C h arles V 

had conferred the balance of t h e i r worth on Manuel 

as a g i f t . However, the Spaniards f e l t that i f 

they r e p a i d the 3 5 0 , 0 0 0 ducats, these i s l a n d s 

would again be the s u b j e c t of "debate and s t r i f e " . 

Indeed, i n 1548 the Cortes of C a s t i l l e had proposed 
17 

repaying the 3 5 0 , 0 0 0 ducats. 

Alongside t h i s a t t i t u d e , which owed i t s b i a s 

to the p o s s i b l e gains of t r a d i n g i n Moluccan 

s p i c e s , Spanish popular i n t e r e s t i n China grew 

apace and f o s t e r e d another i n t e r p r e t a t i o n of the 

t r e a t y of 1 5 2 9 . T h i s i n t e r p r e t a t i o n saw the 

P a c i f i c e x t e n s i o n of the T o r d e s i l l a s meridian 

as only the e a s t e r n l i m i t of the Spanish c l a i m 

pawned i n 1 5 2 9 . F u r t h e r west l a y the western 

l i m i t , i . e . near Malacca and extending n o r t h 

behind the Chinese seaboard. Such a view was 

used to j u s t i f y e xpeditions to the P h i l i p p i n e s 

and to j u s t i f y m i s s i o n a r y a s p i r a t i o n s i n China c 

T h i s i n t e r e s t i n China was a t i t s height about 

1580 when P h i l i p I I hi m s e l f d r a f t e d a l e t t e r to 

the Chinese Emperor. T h i s was to be taken there 

by three Augustinian f r i a r s i n 1 5 8 0 but i n f a c t 

they never got n e a r e r than New Spain. T h i s was 

because t r a v e l l e r s r e t u r n i n g from China suggested 

such a m i s s i o n could only f a i l . However, the 

Augustinians d i d gather much u s e f u l m a t e r i a l , 

17 
Z.Swec ke r , I b e r i a n Accounts of the F a r E a s t 

1 5 0 0 - 1 6 0 0 , Ph.D.Thesis, Chicago, p.1 7 8 . 
^ I b i d c p.2 1 6 . 
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such as the Chinese n a v i g a t i o n a l manual of Martin 

de Rada. T h i s Gonzalez de Mendoza would use 

to d r a f t a book which i t s e l f s t i m u l a t e d f u r t h e r 

i n t e r e s t xn the area, as we s h a l l see xn the Chinese 

interchange. 

T h i s i n t e r e s t i n the F a r E a s t owed much to 

P h i l i p I I * s own s c i e n t i f i c i n t e r e s t , e s p e c i a l l y 

i n p a r t i c u l a r f e a t u r e s of h i s n e a r e r overseas 

p o s s e s s i o n s i n America and the Par B a s t . T h i s 

combined w i t h the "shocking ignorance" which Juan 

de Ovando 1s v i s i t a t i o n of 1569 r e v e a l e d w i t h i n the 

i n f l u e n t i a l C o u n c i l of the I n d i e s , l e d P h i l i p I I 
1 9 

to i n i t i a t e a s e r i e s of s c i e n t i f i c v e n t u r e s . 

Sometimes these took the form of q u e s t i o n n a i r e s 

addressed to l o c a l o f f i c i a l s . The r e p l i e s o f t e n 

included maps and c h a r t s of areas P h i l i p s p e c i f i c 

a l l y asked about. On one such mission he sent the 

V a l e n c i a n cosmographer Jaime Juan to make a s t r o 

nomical observations i n New Spain and the P h i l i p 

pines i n order to supplement information a l r e a d y 
2 0 

a v a i l a b l e to n a v i g a t o r s . Sometimes t h i s type of 
approach l e d to c o l o n i a l o f f i c i a l s r e p o r t i n g 
l o c a l s c i e n t i f i c work . One such r e p o r t was made 

s 

by Fernan de Grado, Governor of the C a n a r i e s , i n 

1 5 7 0O 0 n t h i s o c c a sion the governor was t r y i n g 

to reap c r e d i t f o r a u n i v e r s a l a s t r o l a b e designed 

by the deceased Juan Alonso. Though the l a t t e r 

1 Q 
^C.H.Haring, The Spanish Empire i n America, 

Oxford U n i v e r s i t y P r e s s , 1 9 ^ 7 , p . 1 0 ^ . 
2 0 I b i d , p.124. 
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had claimed the a s t r o l a b e would f a c i l i t a t e the 

easy f i n d i n g of longitude, i t did not do so. 

Thxs was, however, only proved a f t e r the Council 

of the I n d i e s had ordered him to send them the 

i n s t a n t and an explanation of i t s u s a g e . 2 1 

N e v e r t h e l e s s , the instrument showed them that i t 

might be p o s s i b l e to make an instrument that per

mitted observation of JLpngitude. 

About the same time Alonso A l v a r e z de Toledo, 

saw a method demonstrated by Juan de Ledesroa, 
/ / 22 

s e c r e t a r y to Admiral Menendez de A v i l e s . C i t i n g 

i t s use i n the king's f l e e t s , he used h i s o f f i c i a l 

p o s i t i o n as Cosmographer to the King to advocate 

adoption of that method u n t i l i t was d i s c r e d i t e d 

i n c r i t i c a l examination. Another d i s c r e d i t e d 

method was one which Fr,Martin de Rada and P r . 

Urdanetta had seen i n use amongst the conquered 
23 

n a t i v e s of Cebtt. These attempts were a l l 

based on the i d e a fashionable i n Spanish s c i e n 

t i f i c c i r c l e s t h a t compass v a r i a t i o n , i f i t could 

be a c c u r a t e l y determined, would show a r e s u l t 

p a r t i c u l a r to one meridian. I t was based on the 

r e s e a r c h Santa Cruz had done i n L i s b o n i n 15^5 

21 
Cedula h Aug. 1571 c i t e d by Navarette, D.I, p. 1 7 . 

22 
D.Eustaquio Fernandez de Navarette, Documentos 

I n e d i t o s y Tome XXI, 'Memoria s o l v i r e l a t e n t i t i v a s 
hechas y Primios e f c i d o s en espana a l que r e s o l v i r e 
e l probleme de l a longitud an l a mar'1 , Madrid 
1 8 5 2 , p.2 0 . 
2 3 I b i d 0 



D. Jo'ao de Castro on the I n d i a voyages. I n 

England s i m i l a r work done by Robert Norman and 

William Borough and published i n 1581 as the 

Neve A t t r a c t i v e had proved that v a r i a t i o n was 

not r e g u l a r throughout the world, or p a r t i c u l a r 
24 

to any meridian. 

I b e r i a n s c i e n t i f i c r e s e a r c h , and l a t e r Dutch 

r e s e a r c h , continued to pursue t h i s f a l s e errand. 

T h i s l i n e of r e s e a r c h was followed even more 

a c t i v e l y a f t e r 1 5 9 8 when P h i l i p I I I o f f e r e d a 

p r i z e of 1 , 0 0 0 ducats f o r the development of a 

method of determining longitude. T h i s sponsor

ship had both a s c i e n t i f i c motive and the s i g n i f 

i c a n t p o l i t i c a l motive of perhaps f i x i n g P a c i f i c 

meridians m a way that would advance Spain's 

claims to P o r t u g a l 8 s detriment. 

A major t e c h n i c a l controversy, fought out 

before the Council of I n d i e s , ensued. I t s 

24 
Robert Norman.The Newe A t t r a c t i v e , containvng a 

short d i s c o u r s e of the Magues or Lodestone, and 
amongst h i s other v e r t u e s , of a new d i s c o v e r e d 
s e c r e t and s u b t i l p r o p e r t i e , concernyng the 
Declinyng of the Needle, touched therewith under 
the p l a i n e of the horizon. Now f i r s t founde out 
by Robert Norman Hydrographer . 

Hereunto are annexed c e r t a i n e n e c e s s a r i e r u l e s 
f o r the a r t of Navigation, by one R.N. 

Imprinted a t London by John Kyngston f o r R i c h 
ard B a l l a r d , 1 5 8 1 . 

'A Discours of the V a r i a t i o n of the Cumpas. or 
Magneticall Needle. Wherein i s Mathematically 
shewed the manner of observation, e f f e c t e s . and 
a p p l i c a t i o n thereof, made by V.B./Willjam%t>rough7 
And t h i s i s to annexed to the Newe A t t r a c t i v e of 
R.N. 1581 . 
25 

C.H.Haring. Trade and Navigation, p.3 0 5 . 
Navarette . D J . V o l . 2 1 . p . 6 0 . . 

Augustino S a l i n a s . Spain's E f f o r t s to solve the 
Longitude Problem m the 1 6 t h Century. Summary of 
papers o f f e r e d to the T h i r d I n t e r n a t i o n a l Reunion 
f o r the H i s t o r y of N a u t i c a l Science and Hydro
graphy . Greenwich. 24-28 September, 1 9 7 9 . S a l i n a s 
suggests that P h i l i p I I o f f e r e d a p r i z e f o r t h i s 
as e a r l y as 1 5 ^ 7 » the t o t a l v a l u e of which was 
as much as 6,000 ducats. T h i s was, i n f a c t , t h e 
t o t a l v a l u e of the award made to Fonseca CoutinbO 
i n 1610. See below. 
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t e c h n i c a l a d v i s o r s on the s u b j e c t of n a v i g a t i o n , 

D. Diego Brochero, Antonio Morena, D. Diego Molina, 

D. Alonso F l o r e s and o t h e r s , f o r long t r i e d to 

a s s e s s the rewards due to Huan A r i a s de Loyola 

and the Portuguese, Fonseca de Ooutinho, f o r 

t h e i r r i v a l instruments and methods of determining 
26 

longitude. A v e r y worthwhile o b j e c t i v e , 

however, became i n t h i s case a study i n the waste 

of r e s o u r c e s , s c i e n t i f i c b i t t e r n e s s and Luso-

Hispanic r i v a l r y . 

Coutinho's proposals were presented to the 

King i n 1607 f o r use on the I n d i a voyages. He 

r e q u i r e d 20 to 30 compasses to be bought by the 

Casa i n S e v i l l e and a s i m i l a r number i n L i s b o n . 

Each s h i p i n v o l v e d i n the experiment was to c a r r y 

s i x compasses, three ordinary ones and three f i x e d 

i n boxes, f o r the purpose of comparing measurements 

of v a r i a t i o n . The c o s t of the Lisbon order alone 

was 300 ducats. I n a d d i t i o n s i x new a s t r o l a b e s 

were ordered a t a cost of 40 ducats each w h i l e a 

f u r t h e r 100 ducats were provided f o r c a r t o g r a p h i c 

a i d s . The compasses were taken by the Admiral 

of the I n d i a f l e e t , B i a s T e l l e z , on the 1609 

voyage. Afterwards he reported that they had a l l 

given " f i x e d " r e s u l t s on the outward and r e t u r n 

voyages. S i m i l a r compasses examined by Fernando 

de l o s Rios i n Madrid, S e v i l l e and Cadiz confirmed 

these r e s u l t s . Fonseca de Coutinho, hearing of 
'Navarett©, D.I. . V o l . 2 1 , p p „ 1 l 4 - l 4 l . 
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t h i s d i s a p p o i n t i n g outcome, was allowed to submit 

redesigned compass needles and to i n s i s t on t h e i r 

use. I n reward 6 , 0 0 0 -ducats, made up of 2 , 0 0 0 

from the A v e r i a , 2 , 0 0 0 from the R e a l Hacienda and 

2 , 0 0 0 from the crown of Portugal, plus c e r t a i n 

p r e sents from the King and 1 , 0 0 0 ducats towards 

the cost of the r e s e a r c h , were o f f e r e d to Fonseca 

de Co ut inho. 

However, on 8 t h June 1 6 1 0 i t was decided 

that Coutinho being i n c o r r e c t , A r i a s 9 s instruments 

( f i r s t considered i n 1 6 0 3 ) should get the p r i z e i n 

a d d i t i o n to the 600 ducats he had e a r l i e r been 

awarded to cover h i s r e s e a r c h c o s t s . I n the event 

he was awarded 6 , 0 0 0 ducats r e n t a l by Rodein|o 

Zamcvrano and B a p t i s t a Lavanha and 2 , 0 0 0 ducats f o r 

l i f e e A r i a s , however, f e l t cheated of the p r i z e 

and wrote a book about h i s s p e c i a l compass i n 

which he a l s o mentioned another method of determin

ing longitude that a n t i c i p a t e d a f u t u r e s o l u t i o n . 

He proposed u s i n g one of G a l i l e o 8 s t e l e s c o p e s and 

observing the motions of J u p i t e r e s moons. He 

s p e c i f i c a l l y requested h i s d e t a i l e d s p e c i f i c a t i o n s 

be kept s e c r e t from the F l e m i s h . But when com

p l a i n i n g of h i s treatment by the Council of the 

I n d i e s as l a t e as 1633 he r e v e a l e d that he had 

been o f f e r e d 1 0 0 , 0 0 0 escudos i n gold to b e t r a y the 

d e t a i l e d contents of h i s book to a f o r e i g n e r . 
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A r i a s a l s o knew of other r e s e a r c h i n t o 

longitude done by a French s o l d i e r who i s presumed 

by Navarette to be Captain Juan MayHard who t r i e d 

about 1616 t o determine longxtude throughout the 

M e d i t e r r a n e a n , but had e s p e c i a l d i f f i c u l t y 

x n f x x i n g h x s p o s i t i o n s "due t o sea 

4- tr 27 

c u r r e n t s . 

Contemporaneously w i t h Mayllard's work, a 

Genoese noble, Benito Escoto, presented d e t a i l s of 

h i s proposed methods of making voyages to China 

and Japan e a s i e r i n a memorial addressed to the 

King of Spain 

N a v i g a t i o n a l technology seems to c o n t r a d i c t 

P r o f e s s o r E l l i o t t ' s a s s e r t i o n 
"that s c i e n c e and technology f a i l e d to 
take root i n Spain a t a time when they 
were beginning to arouse c o n s i d e r a b l e 
i n t e r e s t elsewhere i n Europe n.^9 

I n Spain a f t e r 1 5 8 0 the s p i r i t of i n q u i r y was 

a l i v e . I n longitude r e s e a r c h , there were the 

continuing e f f o r t s to c o l l e c t data f o r cartograph

i c a l improvement based on the p r a c t i c e that new 

d i s c o v e r i e s were to be added to the Padron-Real 

as w e l l as v a r i o u s improvements i n instrumentation. 

E q u a l l y i t can be seen that d e s p i t e Cespedes's 

co n c l u s i o n that there was no scope f o r improving 

instrumentation i n such a manner as might permit 

determination of longitude with c u r r e n t knowledge, 

much e f f o r t was s t i l l d i r e c t e d i n t o mathematical 

r e s e a r c h . 
2 7 N a v a r e t t e , D.I.„ V o l . 2 1 , p. 1 ^ 3 . 

Navarette, D . I . f V o l . 2 1 , pp. 1 4 5 - 1 5 1 . 
2 9 J . H . E l l i o t t , I m p e r i a l SpainJPellean,1970> p 1 8 6 - 7 . 



Navarette notes that the J e s u i t s promoted the 

study of mathematics, but some more modern Portu-
~- 30 

guese w r i t e r s such as Armando Cortesao, have 

suggested that J e s u i t s sought to s t i f l e s c i e n t i f i c 

r e s e a r c h , i n p a r t i c u l a r the work of the Academy 

of Sciences founded by P h i l i p I I i n 1 5 8 3 a t the 
/ 31 

suggestion of Juan de Herrara. 
Against t h i s C.R.Boxer wrote?— 
"Whatever t h e i r shortcomings i n other 
r e s p e c t s the J e s u i t s c e r t a i n l y never 
i n t e r f e r e d w i t h the teaching of n a u t i c a l 
s c i e n c e and t h e i r ranks i n c l u d e d a t l e a s t 
two eminent cartographers of the e a r l y 
1 7 t h century F a t h e r s F r a n c i s c o da Costa 
and C r i s t o f o r o B o r r o " . 3 2 

Graduates of the J e s u i t c o l l e g e of Sao Antao, 

Lisb o n included Diogo do Couto, Antonio Boccarro, 

Don* Antonio de Attayde and Dom F r a n c i s c o Mallo, 

showing that Dr.Cortesao was misleading i n h i s 

comment. However Boxer does concede that the 

bigoted a c t i v i t i e s of the I n q u i s i t i o n d i d have a 

b l i g h t i n g e f f e c t on the development of s c i e n c e 

i n P o r t u g a l , i n p a r t i c u l a r t h e i r p e r s e c u t i o n of 

"Christaos-novos "and crypto -Jews who were o f t e n 

amongst the best p i l o t s , mathematicians and 

s c i e n t i f i c p r a c t i t i o n e r s . 

Boxer's comments too must be regarded w i t h 

c a u t i o n i n r e s p e c t of the I n q u i s i t i o n . We have 

a l r e a d y seen the importance of Pedro Nunez's con

t r i b u t i o n , but there was another Portuguese, born 

of Jewish parents i n the mid-sixteenth century, 

-*°A.Cortesao, C a r t o g r a f i a e Cartografors 
Portugueses do Seculos XV e XVI. L i sbon, 1 9 3 5 , 
PP.3 9 - ^ 2 and 5 6 . 

J . H . E l l i o t t , I m p e r i a l Spain, p.3 4 2 . 
3 2C.R .Boxer.M.M.J93j6 p p . 1 1 8 - l 2 3 » A review e n t i t l e d 
"Reram" of A.Cortesato 8 s work c i t e d above. 
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who e x e r c i s e d great i n f l u e n c e under P h i l i p I I , I I I , 

and IV as the r e s i d e n t master of mathematics a t 

court. T h i s man, Joao B a p t i s t a Lavanha, obtained 

a s p e c i a l Papal d i s p e n s a t i o n to wear the h a b i t of 

C h r i s t . His c a r e e r began under King S e b a s t i a n of 

Por t u g a l , but he managed to impress P h i l i p I I on 

h i s long v i s i t to Portugal j u s t a f t e r the conquest, 

so much so that from 2 5 t h December, 1582 he was 

ordered to 

"occupy h i m s e l f i n matters p e r t a i n i n g 
to cosmography, geography and topography 
and i n reading mathematics" . 3 3 

I n 1583 he was appointed p r i n c i p a l p r o f e s s o r of 

mathematics a t the new Academy of Sciences w i t h 

a s a l a r y of 375 r e a l s . A Spaniard, Pedro 

Ambrosio Onderiz ?was appointed to a post there as 

h i s a s s i s t a n t and the Portuguese emigre L u i s 

Jorge de Barbuda as cartographer. 

Lavanha was soon given a s p e c i a l s c i e n t i f i c 

commission to t r a n s l a t e i n t o Spanish books on 

mathematics such as those by E u c l i d , T edoria, 

A r i s t o t l e , V i t r u v i u s , and most i n t e r e s t i n g l y 

Copernicus ( f o r whose asiVonortinsl. work P h i l i p I I 

sent s p e c i a l l y to Venice i n 1 5 8 4 ) . The b e n e f i t s 

of t h i s work were to r e a c h t r a i n e e navigators, f o r 

by 1591 Lavanha i s known to have been i n L i s b o n 

g i v i n g l e c t u r e s to p i l o t s and seamen and g e n e r a l l y 

d i s c h a r g i n g the o f f i c e of Cosmographer-Major 

because Tomas de Orta was too i l l to c a r r y out 

the d u t i e s . When Tomas died Lavanha was 
V̂£ Vol.IV, p.6 4 . seara Nova 
A.Cortesao, C a r t o g r a f i a e Cartograf ors . /Lisbon 1935 

Vol.11, p.2 9 8 . 
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confirmed i n the post u n t i l sent to F l a n d e r s to 

do h i s t o r i c a l and c a r t o g r a p h i c a l work f o r P h i l i p 

I I I i n 1 6 0 1. He remained c o n s c i e n t i o u s i n h i s 

d u t i e s to n a v i g a t i o n a l s c i e n c e , p a r t i c i p a t i n g i n 

the Junta de Guerra da I n d i a that was examining 

the s p e c i a l compasses of L u i s Fonseca Coutinho. 

He a l s o prevented the J e s u i t s from i n c o r p o r a t i n g 

the Academy's c h a i r s and endowments into the 

E s t u d i o s R e a l e s during h i s lifetime„ However, 

desp i t e the f a c t t h a t he p e r s o n a l l y had tutored 

the P r i n c e of A s t u r i a s , the l a t t e r on becoming 

king was persuaded to incorporate the Academy of 

Sciences w i t h i n the E s t u d i o s Reales (Colegio 

I m p e r i a l ) i n 1 6 2 5 . 3 " 5 

Lavanha's w r i t t e n works spanned a l l a s p e c t s 

of n a v i g a t i o n from the t h e o r e t i c a l to the s e v e r e l y 

p r a c t i c a l . He began a d r a f t of the Tratado d e l 

Arte de Navegar i n 1588 which was published along 

with the t e x t of a l e c t u r e on the use of the 

globe given by h i s understudy Onderiz to a Madrid 
36 

audience i n 1 5 9 2 . I n 1595 he published two t r a n s 
l a t i o n s of C a s t i l i . a n o r i g i n a l s , one the Tratado 

37 

de Gnomica based on the work of the mathemat

i c i a n C l a v i u s , the other being the Tratado do 

A s t r o l a b i o . Among h i s more t h e o r e t i c a l works 
3 5 J . H . E l l i o t t , I m p e r i a l Spain, p.3 * 2 . 

3 6 P ^ . V o l . I V , p.65 . 

37n I b i d . 
3 8 I b i d . 
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39 
were a compendium of geographical knowledge, a 

4o 
d e s c r i p t i o n of the u n i v e r s e , t a b l e s compiled 
between 1596 and 1 6 0 0 f o r computing f e a s t days 

41 
of the Church, longitude (he hoped) , "altura", 

and i n s t r u c t i o n s on how to use the instruments 
42 

as designed and explained by Coutinho and A r i a s , 

and some of the c l e a r e s t ever i n s t r u c t i o n s on 

what records and observations should be kept on 
43 

a voyage of d i s c o v e r y , together with other 

i n t e r e s t i n g works. 
^EMR Vol . I V . p.67 c i t e s the "Compendio d e l a 
Geografia ordenado por e l e r u d i t o baron Juan 
B a t t i s t a Lavana C a v a l l e r o Portugues Comendador 
de l a orden de C h r i s t u s . C r o n i s t a Mayor d e l 
Reyno de Portugal y maestro en l a g e o g r a f i a d e l 
mui a l t o y Muy Poderoso Senor Don P h i l i p p e 
quarto E l Grande N. Senor Rey de l a s Espanas 
y Nuebo Mudo". 
°̂P.MC. Vol . I V p.67 c i t e s " D e s c r i p c i o n d e l Universo" 

T h i s was prepared as a l i t t l e d i d a c t i c manual of 
cosmography f o r the r o y a l p r i n c e i n 1613« I t 
c o n s i s t e d of an i n t r o d u c t i o n on Geographical 
P r i n c i p l e s followed by a d e s c r i p t i o n of the world 
running over 30 chapters, c l e a r l y too much f o r a 
boy of the age of s i x to understand. 
4 1 See BM£ Vol.IV, p.65 f o r i 

a 0 notes on "Computo E c c l e s i a s t i c o p e l a 
depois de emenda do c a l e n d a r i o 1 5 9 6 ; 
b. M T a b u l a s de l a r g u r a o r t i v a de s o l " . Drawn 
up i n 1 6 0 0 these t a b l e s needed l i t t l e sub
sequent r e v i s i o n by Manuel de Figueiredo i n 
1 6 0 8 „ They were used by Sebastio P r e s t e s i n 
1608 and Simao Castanho i n 1 6 0 9 - 1 1 . 
c. The same codex Bib. Ajuda ( 5 1 V I I I - 2 1 ) 
contains the "Regimento do Intrumento p. 
saber por e l l e a l t u r a a qualquer ora do d i a 
q s o l " dated March 8 t h 1608 and the "Uso do 
Instrumento das Agulas uma f i x a , e outra 
Regular" signed by Lavanha and dated Madrid 
1 6 1 0 . 

4 2 
P.MC. V o l . IV, p. 66. Bib. Ajuda 51 V I I I - 21 f f .63-4 

and 8 7 - 9 . 
4T 
gM& Vol.IV p.67 " I n s t r u c t i o n s which, as i t 

appears, should be observed on the d i s c o v e r y and 
d e s c r i p t i o n of the Coast from Cabo Negro to the 
Cape of Good Hope? see Codex 51 V I I I , f f . 4 5 - 4 6 i n 
Bib. Ajuda. 
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One aspect of the s c i e n t i f i c s p i r i t patron

i s e d by the Habsburgs and t y p i f i e d by Lavanha 

was a wish to p u b l i s h d i s c o v e r i e s , t h e o r i e s and 

methods. I t i s evident e a r l i e r i n Spain than i n 

Portugal where s e c u r i t y and se c r e c y were much 

more c l o s e l y equated. P h i l i p I I , u n l i k e the 

Portuguese kings, d i d not proceed a g a i n s t those 

who l e t information outside the Armazens r e a c h 

the Netherlands. Indeed P h i l i p I I appointed the 

Fleming Abraham O r t e l i u s to be h i s Geographer, 
44 

knowing that he l i v e d i n Antwerp. I n the same 

s p i r i t that P h i l i p c r e a t e d the post of Cosmographo-

c r o n i s t a i n 157' f o r Juan Lopez de Velasco, so i n 

1596 he d i v i d e d i t i n t o two o f f i c e s to encourage 

p u b l i c a t i o n of information. To one of the new 

posts he appointed the d i s t i n g u i s h e d author 

Antonio de Herrara de T o r d e s i l l a s . 

I b e r i a n e n t h u s i a s t s of the p r i n t e d t e x t , 

p a r t i c u l a r l y C a s t i l l i a n s , who had used p r i n t e d 
Abraham O r t e l s was born i n Antwerp i n 1527» but 

changed h i s name to O r t e l i u s about 1547 by which 
time he had begun to acquire a c o l l e c t i o n of maps. 
To support h i s widowed mother and two s i s t e r s , he 
had s t a r t e d buying maps which he had coloured and 
then s o l d a t the F r a n k f u r t Book F a i r and indeed 
at other c i t i e s i n I t a l y and France. He esta b 
l i s h e d a wide c i r c l e of f r i e n d l y cartographers i n 
many c o u n t r i e s , among whom were the Welshman, 
Humphrey Llhuyd, the Venetian Giacomo G a s t a l d i , 
the Hungarian Wolfgang L a z i u s , the Frenchman 
Ferdinand de Lannoy, the Tuscan Girolamo B e l l 
Armato, the Spaniard J eronimo de Chaves, ,and -the 
Portuguese L u i s Jorge de Barbuda and L u i s T e i x e i r a . 
O r t e l i u s drew a l l the maps f o r h i s famous Theatrum 
Orbis Terrarum h i m s e l f from o r i g i n a l s obtained 
through such contacts as l i s t e d here. They were 
then engraved on copper p l a t e s by Frans Hogenburg, 
Ambrosius, and Ferninand A r s e n i u s . Between 1570 
and 1 6 1 2 n e a r l y 50 e d i t i o n s w i t h t e x t s i n L a t i n , 
German, French, Dutch and Spanish were published. 
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n a v i g a t i o n manuals, i n c r e a s i n g l y advocated the 

p r i n t i n g of r u t t e r s f o r the route taken by the 

Portuguese I n d i a f l e e t because of i t s growing 

l o s s e s . They argued that the p r i n t i n g of the b e s t 

r u t t e r a v a i l a b l e would i n c r e a s e s a f e t y , e l i m i n a t i n g 

the dangers bo ships of c o p y i s t s 8 e r r o r s . Even so 

i t took the appointment of a new and very able 

Portuguese Cosmographer-Major, Manuel de Figueiredo, 

who served from 1607 to 1622, to get such a r u t t e r 

into p r i n t i n 1603. I t was q u i c k l y followed by 

r u t t e r s f o r B r a z i l , Angola, Guinea, Cape Verde 

I s l a n d s , and Newfoundland, and then i n 1609 by a 

supplement with r u t t e r s f o r the Spanish Main and 

the West I n d i e s . The e n t i r e work, known as the 

Hidrographia^Exame de P i l o t o s e t c . was prefaced 

by an "Arte de Navegar w g i v i n g the elementary 

r u l e s of mathematics, geometry, and astronomy, 

together w i t h i l l u s t r a t i o n s of how to use ftie 
46 

v a r i o u s instruments. The format of t h i s work 
4~5 

Manuel de F i g u e i r e d o , Hidrographia„ exame de 
p i l o t o s . no qual se contem a. regas que todo p i l o t o 
deve guardas em, saas nayeg^gQes,, as si, 7X0l s< v a r i a c a o d agulha , como no car tear, com alguns 
regya t aa navegacao,ae l e s t e , oeste ... em og 
r o t e i r o s de Portugal pero o B r a s i l , Rio de Plata..., 
e t c . L i s b o n , 1 6 0 9 . F u r t h e r e d i t i o n s with e r r a t i c 
p a gination were produced i n 1614, 1625 and 1632. 
46 

The A r t e de Mavegar 1 c o n s i s t e d of about 30 
pages, though l a t e r e d i t i o n s g r e a t l y expanded the 
coverage. One a c c u s a t i o n made about them i s that 
they are p l a g i a r i s e d v e r s i o n s of Andre de A v e l l a r 9 s 
s i x t e e n t h century w r i t i n g s , but t h i s a l l e g a t i o n 
by S t o c k i e r i n h i s study of mathematics i n 
Portugal i s n e i t h e r proven nor d i s c r e d i t e d by 
F i g u e i r e d o 8 s w r i t i n g s which never mention him. 
See a l s o C.R.Boxer, Portuguese R o t e r i o s 1500-170Q, 
M.M, 1934, p.181. 
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was based on Jan Lucas Wagenhaer 5 s sea a t l a s e s 

but to a l e s s e r extent owed something to the works 

of Linschoten and Hakluyt who had p r i n t e d the 

I b e r i a n r u t t e r s that they had obtained u n o f f i c i a l l y , 

The i d e a of p r i n t i n g r u t t e r s brought about a 

most i n t e r e s t i n g d i s c u s s i o n i n the Council of the 

I n d i e s i n 1610. A r e p o r t of one meeting shows t h a t 

the old Portuguese f e a r of p r i n t i n g r u t t e r s was 

not dead. I t s t a t e s that a l l those who had seen 

the information that Gaspar F e r r e i r a Reimao had 

gathered had agreed that i t would be u s e f u l and 

advantageous f o r n a v i g a t o r s . However, they 

appreciated the r i s k or "inconvenience i n p r i n t i n g 

i t l e s t i t should f a l l i n t o the hands of f o r e i g n e r s 

who might p r o f i t from i t w . N e v ertheless, they saw 

that p r i n t i n g i t o f f e r e d the chance to check and 

e l i m i n a t e the c o p y i s t s 9 e r r o r s that marred manu

s c r i p t v e r s i o n s e They agreed f u r t h e r that 

" p r i n t i n g must be made w i t h a l l care 
p u t t i n g the p r i n t e r i n a house where 
he cannot p r i n t more copies than those 
which are ordered? ' 

PJMC. V o l o I V p.82 f o r 'Opinion of the Conselho da 
I n d i a about the secrecy to be observed i n the 
p r i n t i n g of the r u t t e r by p i l o t major Gaspar 
F e r r e i r a Reimao'„ P r i o r to compiling the r u t t e r , 
of which only one p r i n t e d v e r s i o n s u r v i v e s i n the 
B i b l i o t e c a Nacional i n Lisbon (RES 4 5 3 P ) dated 
1 6 1 2 s and some manuscript v e r s i o n of 1 6 1 0 , Gaspar 
F e r r e i r a was " s o t a - p i l o t o " of the i l l - f a t e d Sao' 
Thome i n 1 5 8 9 . However, he rose to be P i l o t - M a j o r 
of I n d i a , and as such went to I n d i a w i t h the V i c e 
roy Rui Lourenco de Tavora i n 1608 before r e t u r n 
i n g i n 1 6 1 0 . He was l a t e r made a Knight of the 
Order of Santiago and made f u r t h e r e v e n t f u l voy
ages to and from I n d i a . I n the I n s t r u c t i o n s given 
to Rui Goncalo de Sequeira, the need to t a k e " i n 
each of the c a r a v e l s a copy of the R o t e i r o of 
Gaspar F e r r e i r a , P i l o t - M a j o r of my Crown of 
Portugal, p r i n t e d i n Lisbon i n the past year of 
1 6 1 2 W was s p e c i f i e d . See Boxer, Portuguese 
R o t e i r o s 1 5 0 0 - 1 7 0 0 , M . M . , 193*, p.1 8 2 . 
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"and that once p r i n t e d the copies had to be kept i n 

the Council or one of the Armazens as the King 

might order." From there they might be i s s u e d to 

p i l o t s and under p i l o t s when they departed on voy

ages to I n d i a "under oath that they w i l l not copy 

i t and with the death p e n a l t y f o r any who t r a n s 

l a t e s i t or causes i t to be translated"„ On t h e i r 

r e t u r n p i l o t s were -obliged to hand i t back so that 

the r u t t e r could not f a l l i n t o f o r e i g n hands. Only 

when a l l t h i s had been decided was P h i l i p I I I 

advised to grant the favour necessary f o r Reimao•s 
48 

work to be published. 

I n s e v e r a l ways t h i s debate and i t s outcome 

was i n d i c a t i v e of the c l a s h of Portuguese and 

Spanish t r a d i t i o n s over what both saw as s t r a t e g i c 

a l l y v i t a l n a v i g a t i o n a l information. I t may a l s o 

be s i g n i f i c a n t that i t was an i s s u e fought out not 

i n the complex new b u r e a u c r a t i c bodies imposed on 

the Portuguese, but m the Council of the I n d i e s , 

second only i n p r e s t i g e to the Council of C a s t i l l e , 

so often t r u l y r e f e r r e d to as the Council of S t a t e . 

I t was a l s o t y p i c a l of those e x a s p e r a t i n g l y t r a d i t 

i o n a l c o n f l i c t s brought to the important C o u n c i l s 

and which l e d both the Duque de Lerma and the Conde 

Duque de O l i v a r es to r e a l i s e what a dead hand these 

C o u n c i l s could be on government and e n t e r p r i s e . 

C o n c i l i a r i n f l u e n c e on the development of I b e r i a n 

n a v i g a t i o n a l knowledge was no exception. 
£M£. Vol.4, p.82. 
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The Council of the I n d i e s was the most 

obviously competent of the Cou n c i l s to i n t e r f e r e i n 

n a v i g a t i o n a l matters. I t was an e n e r v a t i n g i n s t i t 

u t i o n m i t s f i r s t twenty ye a r s of e x i s t e n c e , but 

by P h i l i p I I 8 s r e i g n i t was not always adequately 

informed about c o l o n i a l matters or n a v i g a t i o n a l 

matters d e s p i t e P h i l i p I I 8 s personal encouragement. 

P a r t l y r e s p o n s i b l e f o r t h i s may have been i t s growth 

i n numbers. At the beginning of P h i l i p I I 8 s r e i g n 

i t had 9 r e g u l a r members, a t the end between 12 and 
49 

19 members. I f t h i s development made i t i n c r e a s 

i n g l y unwieldy, so i t s a b i l i t y to i d e n t i f y i s s u e s 

and make c l e a r d e c i s i v e judgements seems to have 

been impaired. T h i s may be due a l s o to the f a c t 

that i t s members were no longer r e s t r i c t e d to those 

t r a i n e d i n c i v i l law, as was the requirement a t 

f i r s t . I t became i n c r e a s i n g l y open to grandees, 
e s p e c i a l l y a f t e r 1604 when two "capo de espada" were 

50 

appointed. C o n c i l i a r i n d e c i s i o n may p a r t l y have 

been due to the f a c t that i t s members were fed 

inappropriate d e t a i l by subordinate a d m i n i s t r a t o r s , 

and p a r t l y because i t s members permitted as much 

time to be consumed by correspondence such as 

Quiros's lengthy memorials advocating missionary 

e x p l o r a t i o n of the P a c i f i c submitted between 1602 

and 1616. 5 1 

^C.H.Haring, Spanish Empire in America, 0 .U.P-. London 1947 
pp.102-118. 

50J.H.Elliott, I m p e r i a l Spain, P e l i c a n t London 1970,P302 

^ 1 C . K e l l y , La A u s t r a l i a d e l E s p j r i t u Santo Vol.11. 
Hak. So<x 2nd S e r i e S j CXXVI . 
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These d i f f i c u l t i e s were compounded by the 

C o u n c i l ' s obsessive concern as to what to do 

i n the face of the Dutch t h r e a t . That d i l a t o r i n e s s 

was worsened by f a c t i o n a l s t r i f e , s i m i l a r i n nature 

to the s t r i f e t h a t had hamstrung the Council of 

C a s t i l l e s i n c e the c o n f l i c t of the v a r i o u s noble 
52 

f a c t i o n s i n the 1570s. I t impaired the maritime 

r e p l i e s of P h i l i p I I and P h i l i p I I I to the Dutch 

threat,and the formulation of p o s i t i v e i n s t r u c t i o n s . 

T h i s s o r t of a d m i n i s t r a t i v e approach i n v i t e d 

d i s a s t r o u s r e s u l t s on the world's oceans. So when 

i n 1594 a f a l s e r e p o r t reached P h i l i p I I that the 

Hollanders had of l a t e d i scovered a s h o r t e r course 

to the E a s t I n d i e s than t h e i r ordinary voyages and 

that they were busy preparing a navy to go there, the 

K i n g 9 s c o u n c i l l o r s were not i n a p o s i t i o n to give 
53 

good advice to the King. So he " r e s t e t h v e r y i t " . d i s c o n t e n t as y e t , not knowing how to prevent 

Some c o u n c i l l o r s advised f u r t h e r n e g o t i a t i o n w i t h 

the Dutch, others advised i t were b e t t e r to a r r e s t 

a l l t h e i r ships coming to Spain, or to any of the 

K i n g 9 s dominions. Neither course was u n i v e r s a l l y 

l i k e d i n l a t e 159^, although they seemed so 

i n c l i n e d to the former course that the V i c e r o y i n 

I n d i a was i n s t r u c t e d to make sure that Dutch 
52 

J . H . E l l i o t t , I m p e r i a l Spain, Pelicam London, 1970,p260 
53 
^-'N.Sainsbury, Calendar of State Papers .Colonial« 
E a s t I n d i e s , I*<3-/6/6 p.97. The substance of a 
l e t t e r w r i t t e n from L i s b o n . 6 December 159^. 

I b i d . 
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merchants xn the E a s t paid a l l d u t i e s to the King 

of Spain. I n the end the l a t t e r f a c t i o n won the 

king's heart and hastened the Dutch challenge i n 

the F a r B a s t . 

I t may be argued that the very s u c c e s s of 

the "no compromise with the Dutch" f a c t i o n exac

erbated the problem, because that f a c t i o n came to 

dominate a t _a time when such p o l i c y was inapprop

r i a t e . The f a c t i o n w#S i r k e d by the f a c t t h a t the 

h e r e t i c Dutch whom they were f i g h t i n g i n the Nether

lands s t i l l p l i e d a huge and l u c r a t i v e trade w i t h 

the A t l a n t i c ports of the I b e r i a n peninsula. They urged 

P h i l i p I I to place embargoes on Dutch sh i p s 

to give an e x t r a bargaining counter i n any sub

sequent n e g o t i a t i o n s w i t h the Dutch. However , though 

hurt,the Dutch m 15^3 had begun voyaging to the 

Caribbean and capturing Spanish goods i n r e t a l i a 

t i o n . So when i s o l a t e d from the s a l t of Se£u/>al by 

the ban on E n g l i s h and Dutch ships e n t e r i n g L i s b o n 

i n 1595> the Dutch knew enough to s u s t a i n t h e i r 

h e r r i n g i n d u s t r y by planning the capture of the 

Caribbean s a l t i s l a n d of Araya which they took i n 

1599* S i m i l a r l y e x c l u s i o n from L i s b o n 9 s s p i c e 

markets l e d the Dutch to challenge the Portuguese 

c o n t r o l of the s p i c e trade i n the E a s t I n d i e s . 

The Dutch a r r i v e d there i n 1596 with L i n s c h o t e n ' s 

encouraging words i n mind and the q u a l i t y of h i s 

n a v i g a t i o n a l espionage a t Portuguese expense amply 

proven. 
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Jan Van Huyghen L i n s c h o t e n had a c t u a l l y s a i d 

of the Portuguese i n I n d i a that 

"They do not seem to have much stomach 
f o r f i g h t i n g any more, nor do they want 
to d i s c o v e r and conquer new lands the 
way they d i d i n y e a r s p a s t " . 55 

The f i r s t p art of t h i s statement was to prove 

erroneous, but the second was to prove a remarkably 

good i n s i g h t i n t o c o n c i l i a r a t t i t u d e s t h e r e a f t e r . 

The C o u n c i l of I n d i e s having spent 184,322 ducats 

on Q u i r o s 1 s voyage to the A u s t r a l lands of the 

- P a c i f i c i n 1605-6 r e l a t e d a l l Q u i r o s 8 s achievements 

to the Council of S t a t e i n r e p l y to t h i s proposal 

f o r another expedition. I t considered 

"that f u r t h e r expenditure and involvements, 
as proposed by t h i s man, should not be 
e n t e r t a i n e d , c o n s i d e r i n g the exhausted 
s t a t e of the Treasury and the many things 
more p r e s s i n g that have to be attended to; 
and that when there should be a t r e a s u r y 
s u r p l u s i t would be then more j u s t to 
spend i t on f u r t h e r e x p l o r a t i o n and 
settlement of the many provinces which 
your majesty possessed w i t h i n the Kingdom 
of Peru and New Spain, and t h i s apart 
from the great d i f f i c u l t i e s which become 
d a i l y more apparent" „-5° 

T h i s i s i n t e r e s t i n g because i t shows the days 

of Spanish voyages simply to d i s c o v e r new shores 

were a t an end, f o r Spain could not a f f o r d them or 

defence of new d i s c o v e r i e s . I n s t e a d i n t e r e s t was 

d i r e c t e d to l e s s c o s t l y landward e x p l o r a t i o n of 

the Americas. The only major exception was the 

voyage of the Nodal bro t h e r s to chart the Cape Horn 
57 

route to the P a c i f i c i n 1619. Rather s i m i l a r 

t h i n k i n g i s seen amongst c o l o n i a l o f f i c i a l s i n the 

former Portuguese c o l o n i e s , perhaps because due 
L i n s c h o t e n , His Discours of voyages i n t o ye E a s t e 

and Vest I n d i e s . Devided i n t o foure Bookes^ John 
Wolfe, L o n d o n , 1 5 9 8 . p . 8 2 . 
56 

C . K e l l y T La A u s t r a l i a d e l E s p i r i t u Santo and the 
F r a n c i s c a n Missionary P l a n , Hak. Soc. S e r i e s I I , 
*js|0 «"Y f 1 9 6 6 , V o l . I I . P o 3 6 l . 



184. 

to P h i l i p 8 s governmental r e o r g a n i s a t i o n they were 

conscious of the f i n a n c i a l c o n s i d e r a t i o n s of 

e x p l o r a t i o n . One p a r t i c u l a r l e t t e r from the V i c e 

roy of I n d i a , D.Francesa de Ganagan, reported the 

death of another f r u s t r a t e d Portuguese who was 

embued w i t h the i d e a l s of the d e s c o b r a dor, 

Manuel Godinho de Ere'dia i n 1623. The V i c e r o y 

acknowledged t h i s e x p l o r e r and cartographer had 

D.Francesco da Gamazar s a i d of E r e d i a 

"... I knew him from the other time 
that I governed t h i s s t a t e , when he 
gave me some of these papers of 
d i s c o v e r i e s and I always thought 
them to show l i t t l e ground f o r p u t t i n g 
c a p i t a l i n t o them; and now ( a s i t seems tome) 
even l e s s a s we have l i t t l e f o r t h a t " . * 
I n choking the s p i r i t of maritime d i s c o v e r y , 

so as not to have spread t h e i r defensive r e s o u r c e s 

even more t h i n l y , the I b e r i a n c o u n c i l s r e a l i s e d 

they faced a major problem of what to do w i t h men 

whose minds were bent on such e n t e r p r i s e and who 

consequently a v i d l y searched f o r information that 

could embarrass P h i l i p I I I . C e r t a i n " c o n s u l t a s ' 

of 1607-8 showed the way t h i n k i n g went i n the 

Council of S t a t e . The C o u n c i l of 25 i n September 

1607 advised 

"that f o r reasons given by the C o u n c i l 
of the I n d i e s i t was not considered 
a d v i s a b l e to t r e a t f u r t h e r of t h i s 
d i s c o v e r y , b u t , i n order to prevent t h i s 
Captain /Quir6s7 from having recourse to 
your Majesty*s enemies m order to 
occupy i t , he should be r e t a i n e d here 
by the Council of War as cosmographer - q 

i n the drawing of marine c h a r t s and maps". 

• 5 8 L e t t e r of V i c e r o y to King of 12th March, 1623, 
as t r a n s l a t e d i n §M£„ Vol.4, p.41. 

- ^ C . K e l l y , A u s t r a l i a d e l E s p i r i t u Santo, Vol.11, 
pp.362-3 f o r Consulta of the Council of S t a t e . 



185. 

The Council decided t h a t Quiros should 

be sent back to the V i c e r o y of Peru a t the second 

of those meetings, but t h e i r most i n t e r e s t i n g 

d e c i s i o n was s t a t e d i n the c o n s u l t a of 2nd May, 

1609. I t almost amounted to a r e v e r s a l of e a r l i e r 

p o l i c y on Quiros f o r the s t r a t e g i c reason that 

"as a consequence of the t r u c e e f f e c t e d 
i n F l a n d e r s , the Dutch can go and trade 
i n those p a r t s of the I n d i e s where your 
majesty's dominion does-not extend". 

Thus they concluded i t was v e r y d e s i r a b l e 
n t o s e t foot immediately i n the lands 
discovered by the s a i d Captain, even 
i f by way of a t r a d i n g post as i s done 
by Portugal, so as to deprive the Dutch 
and other n a t i o n s of the opportunity of 
f o r e s t a l l i n g us"„ 0 

T h i s t w isted and even c o n t r a d i c t o r y p o l i c y 

was a l s o followed over E r e d i a who, a f t e r t r y i n g 

to v e r i f y the e x i s t e n c e of Meridional I n d i a as 

"Descobriador para a empressa do Ouro"^ was to 

be found working on maps and c h a r t s of the s t r a i t s 

of Malacca f o r the besieged Portuguese i n Malacca. 

I t was only long a f t e r i n 1629 that P h i l i p I V took 

f u r t h e r i n t e r e s t i n E r e d i a 8 s d i s c o v e r i e s because 

of the Dutch landings on Eendracht 8s land (Aus

t r a l i a ) a s k i n g h i s v i c e r o y 

"to l e a r n w i t h c e r t a i n t y from whatever 
source may be most convenient what the 
land i s , and ... what p o r t s , c e n t r e s 
and anchorages there are .«,» 

6°Ibid. p.363. 
£\"\ 

P.MC. Vol .IV p.40 o E r e d i a u n s u c c e s s f u l l y sought 
formal r e c o g n i t i o n as "Descobriador para a 
empressa do Ouro". 
62PMC. Vol.IV p.41 f o r l e t t e r of 27 March, 1629 
from V i c e r o y of I n d i a to King. 
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T h i s negative a t t i t u d e towards the Dutch was 

based on the r e a l i s a t i o n of how v i t a l was the stock-

i n — t r a d e knowledge of I b e r i a n n a v i g a t o r s and c a r 

tographers about the I n d i a n Ocean and the P a c i f i c . 

Most valuable of a l l was d i r e c t l o c a l knowledge, 

and the d e t a i l e d content of r u t t e r s , o f t e n 

learned or gained through c l o s e contact w i t h n a t i v e 

p i l o t s . B u i l d i n g on knowledge the Portuguese had 

v a r i o u s l y gained before -1580, considerable e f f o r t s 

were made i n the l i g h t of i n c r e a s i n g l o s s e s to 

produce i n Lisb o n a f i r s t c l a s s r u t t e r f o r the 

voyage to and from the F a r E a s t 0 A f t e r the v a s t 

improvements made by Dom Joao de Castro and h i s 

contemporaries, Manuel A l v a r e s and Diogo Affonso, 

i n the mid-sixteenth century a couple of r u t t e r s 

were produced by Manoel de Mesquita P e r e s t r e l o 

and Vmcente Rodriguez de Lagos about 1575.^^ 

I t was these two r u t t e r s , p l u s those by F r a n c i s c o 

P a i s and Diogo Affonso, which Jan Van Huyghen L i n s -

choten s p e c i f i c a l l y obtained i n Goa and had p r i n t e d 

J S e e C.R.Boxer, Portuguese R o t e i r o s 1500-1700. MX» 
1934, p.177 f o r d e t a i l s of Manoel de Mesquita 
P e r e s t r e l o 8 s r u t t e r R o t e i r o do Cabo de Boa 
Esperanca ao das C o r r e n t e s c . 1 5 7 5 " The o r i g i n a l 
i s now l o s t , but two contemporary copies s t i l l 
e x i s t a t Evora and Oporto. The r u t t e r by Vicent e 
de Lagos i s e x t e n s i v e l y d i s c u s s e d i n Part I I , 
The A s i a n Interchanges. 
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by 1596 h i s I timer arte. P u b l i c a t i o n of t h i s 

n a v i g a t i o n a l information gave the Dutch and E n g l i s h 

a c c e s s to the b e s t a v a i l a b l e Portuguese information 

and s t a r k l y awakened I b e r i a n b u r e a u c r a t s . 

To t h i s B a p t i s t a Lavanha's r e a c t i o n as Cos

mo grap her- Ma j or was to t r y and produce an even 

b e t t e r r u t t e r f o r use by the C a r r e i r a da I n d i a . 

Though he had never been to the F a r E a s t , an 

improved r u t t e r was ready by 28th March,1600 thanks 

to the e f f o r t s of Manuel Montero and Gaspar 

F e r r e i r a i n L i s b o n . S h o r t l y afterwards another 

Vincente Rodriguez de L a g o s 8 s r u t t e r i s twice 
c i t e d by Jan Van Huyghen Li n s c h o t e i i , and that of 
Diogo Affonso once. See Book Three, chapters 2, 
5 and 17 r e s p e c t i v e l y of John Huighen Van 
Linschotenj, His P i scours of Voyages i n t o ye E a s t e 
and Weste I n d i e s . Devided into Four Bookes, P r i n t e d 
a t London by John Wolfe, P r i n t e r to the Honourable 
c i t t i e of London, 1598, (Pepysian L i b r a r y 2100). 

F r a n c i s c o P a i s i s r e f e r r e d to i n Chapter 36 of 
Book Three. T h i s i s e n t i t l e d BA voyage from Macao 
i n China to the land of Lingaqu or Nagasche i n the 
I s . of Japan the shippe c a l l e d S.Crus, the c a p t a i n 
being a P o r t u g a l l c a l l e d F r a n c i s c o P a i s , and the 
gunner D i r r c k G e r r i t s z of Enkhuizen i n the y e a r 
of our l o r d 1585. Written by the p i l o t t e of the 
same s h i p 8 . 
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r u t t e r was f i n i s h e d , i n c o r p o r a t i n g the fashionable 

idea that the measured v a r i a t i o n of the compass i n 

p a r t i c u l a r p l a c e s permitted the determination of 

longitude. I t was r e v e a l i n g l y e n t i t l e d 

R u t t e r of the n a v i g a t i o n of I n d i a and pas

sages with the i r o n needle beneath the f l e u r 

de l y s and i t s d i f f e r e n c e s and the marks, sea 

c u r r e n t s and winds i n d i v e r s p l a c e s . T h i s r u t t e r 

was c o r r e c t e d by Joao B a p t i s t a Lavanha from t h a t 

of Vincente Roiz (Rodriguez) and " i t i s v e r y c e r t a i n 
« 66 

and contains v e r y many good and c e r t a i n t h i n g s " . 
6 ^ 

EMC. Vol.IV p.66, Joao B a p t i s t a Lavanha *Derbtas 
de l a navegacion d e l a I n d i a com l a aguja que tenga 
l o s h i e r r o s debaxo de l a f l o r de l i s y de sus 
d i f f e r e n c i a s y v a r i a c i o n e s i a s s i miesmo l a s 
s e n a l e s c o r r i e n t e s i v i e n t o s que en d i v e r s o s 
pasages se h a l l a n . Hecho en L i s b o a por Manuel 
Montero, Gaspar P e r r e i r a p i l o t o s de l a I n d i a . 
Estando presente Juan B a u t i s t a de Labana Cosmog-
rafo mayor d e l Rey nuestro senor en l o s Reynos 
de Portugal. 25 de Marco de 1600*. 

Joao B a p t i s t a Lavanha f R o t e i r o da navegacao da 
I n d i a , e de Rotas com ha Agulha f e r r a d a debaixo 
da f l o r de l i s , e d i f f e r e n c a s d e l t a , e signas 
cor r e n t e s de Agoa, he ventos q em d i v e r s a s pasages 
se achao; E s t e d e r r o t e i r o f o i ho que emmendon 
Joao B a p t i s t a Lavanha p o l i o de V i c e n t e Roiz. E he 
muito c e r t o , E tern muitas E mui boas c u r i o s i d a d e s . 
T h I s r u t t e r was produced i n Lisbon about 1 ̂ o4 and was 
a c o r r e c t e d v e r s i o n of one by Vincente Roiz 
(Rodriguez) "and i t i s very c e r t a i n and contains 
v e r y many good and c e r t a i n t h i n g s " . I t i s 
v i r t u a l l y c e r t a i n Roiz was Vincente Rodriguez 
who died on the homeward voyage of the Bom J e s u s 
i n 1592. 

See C.R.Boxer, Portuguese R o t e i r o s 1500-1700. 
MM., 1934, P.178. 



About 1606 a t h i r d improved r u t t e r was pro

duced by Gaspar Manuel de V i l l a de Conde i n c l u d i n g 

c e r t a i n d e t a i l s f i r s t a v a i l a b l e that year. The 

King's i n s t r u c t i o n s of 13th March,1608 to Gaspar 

Jorge de Couto show the g e n e r a l concern to improve 

r u t t e r s i n the l i g h t of new information. They 

read thus:-

"For the voyage you w i l l use the R o t e i r o da 
I n d i a which was compiled by Joao B a p t i s t a 
Lavanha and of—which you w i l l take a copy 
and should you f i n d i t to d i f f e r i n any 
p a r t from what your a c t u a l experience teaches 
you, you w i l l note the same, so that i t may 
be c o r r e c t e d where n e c e s s a r y " . 6 ' 

I t was t h i s v e r y approach which made such 

p i l o t s as Gaspar Jorge de Couto and t h e i r r u t t e r s 

so d e s i r a b l e to the a v a r i c i o u s Dutchmen eager to 

r e a c h Asian ports„ R e a l i s i n g t h i s , and anxious 

to take what advantage he could from Dutch i n t e r e s t 

i n these n a v i g a t i o n a l d e t a i l s Joao B a p t i s t a 

Lavanha compiled I n s t r u c t i o n s f o r what i s to be 

done by the P i l o t i n going to I n d i a i n the Dutch 

ship and dated them i n h i s own hand 24 January^ 
68 

1610. I t contained s p e c i a l i n s t r u c t i o n s on 

n a u t i c a l espionage and how to give f a l s e d e t a i l 

f o r a Portuguese p i l o t who was to s a i l for Indo

n e s i a as Lavanha 1s s e c r e t agent. I t i s i n d i c a t i v e 

of a subtle change i n o f f i c i a l I b e r i a n a t t i t u d e s 

soon a f t e r a truce with the Dutch had been signed, 

and was obviously worth attempting as a supplement to 

the naval p r o t e c t i o n of A s i a n waters which Portugal 

could o f f e r . I t shows r e c o g n i t i o n that the 

q u a l i t y of Portuguese information was regarded as £>7 
'C.R.Boxer, Portuguese R o t e i r o s 1500-1700,. M.M., 

1934, p.179. 
°°P.M.C. Vol . I V , p.67 No.15 Bib.Ajuda Codex 51 
VTTT O l -P O l 
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so good as to be unquestionable, and the con

sequent hope that f a l s e information might l e a d 

to long term e r r o r s i n o f f i c i a l Dutch cartography. 

I t a l s o r e f l e c t s the c o n v i c t i o n of the Co u n c i l s 

that the Dutch were a long term problem i n the 

E a s t . 

These i n s t r u c t i o n s a l s o mark the beginning 

of a new phase of interchange because of the 

i m p l i c i t assumption that Northern Europeans had 

information good enough to get them s a f e l y to 

Ind o n e s i a . Some of t h i s might of course be b e t t e r 

than Portuguese information i f i t were based on 

the a c t u a l observations of Dutch p i l o t s . Thus 

the 1615 e d i t i o n of Manuel de F i g u e i r e d o ' s 
69 

Hydrographia contained a d e s c r i p t i o n of Mauritius 

taken as Boxer b e l i e v e d from a Dutch r u t t e r , and 

s e v e r a l b r i e f e r e x t r a c t s from r u t t e r s d e s c r i b i n g 

China, Siam, the P h i l i p p i n e s and Japan which had 

al r e a d y been p r i n t e d to i l l u s t r a t e L i n s c h o t e n ' s 

famous Itinerao-ie of 1596. 

T h i s phase was taken a stage f u r t h e r when 

Scho uten and Le Maire rounded Cape Horn. I t was a 

new d i s c o v e r y of the same importance as the Span

i s h and Portuguese had made a hundred years before, 

and proved the e x i s t e n c e of y e t another route t h a t 

might put pre s s u r e on the Habsburg navy. Needing 

to v e r i f y whether there was another westward route 

to the P a c i f i c other than the Magellan S t r a i t s , 
yC„ R.Boxer, Portuguese R o t e i r o s 1 500-1 700 ) MM.,1 934f 

p.181 . 
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the Spanish sent Bartholome and Gonoalo Nodal to 

chart the a r e a . S e t t i n g out from L i s b o n they 

were able to confirm the e x i s t e n c e of the c o a s t l i n e 

that Le Maire and Schouten had seen i n 1616. They 

even made a new d i s c o v e r y of some small i s l a n d s 

which they c a l l e d a f t e r t h e i r cosmographer and p i l o t , 

Diego Ramirez, and then to c l o s e any doubts as to 

whether Schouten had s a i l e d the S t r a i t s of Magellan 

they returned to Spain s a i l i n g eastwards through 

those s t r a i t s , confirming T i e r r a d e l Fuego as an 

i s l a n d . 

T h i s f i n e f e a t of n a v i g a t i o n must, however, 

be regarded as showing I b e r i a n knowledge f o l l o w i n g , 

not leading, northern European cartographic progress. 

The K i n g 8 s orders i n 1629 to v e r i f y a l l e g e d d i s 

c o v e r i e s of E r e d i a and v e r i f y what the Dutch were 

c a l l i n g Eendracht's land must a l s o be regarded a s 

top l e v e l r e c o g n i t i o n of t h i s f a c t about the s t a t e 
71 

of I b e r i a n c a rtographic knowledge. 

70 
See E a r l y Voyages to the Magellan S t r a i t s , Hak.Soc. 

S e r i e s I I , V o l . X X V I I I 1911 f o r 
R e l a c i o n de v i a j i q u e p o r orden de sa magd; 

_Y_acverado d e l r e a l conse.jo de I n d i a s Hjzeron 
l o s capitones Bartolome G a r c i a Nodal, y Goncalo 
de Nodal hermanos, n a t u r a l e s de PonteVerda a l 
descubrimiento d e l E s t r e c h o peubo de S.Vicente, 
y reconsimi de Magellanes. __A_Don Fernando 
Gabri13 o En Madrid por Fprnand C o r i c a de Montenegro 
Anno 1621. 

See a l s o c h a r t by Pedro T e i x e i r a Albernas, Cosmo
grapher to His Majesty. 
Nodal's d e s c r i p t i o n of the t i d e s and c o a s t s of Cape 
Horn was f a r s u p e r i o r to Schouten's, indeed i t was 
only a few m i l e s ±11 e r r o r compared to modern c h a r t s , 
but Schouten*s was over 100 m i l e s wrong i n l o c a t i n g 
Cape Horn, 
71 

As footnote 62. 
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Concurrently w i t h these d i s c o v e r i e s comes the 
abandonment of attempts to r e s t r i c t c l o s e l y 

information about the Moluccas. T h i s i s , not 

s u r p r i s i n g l y , more evident i n m a t e r i a l published 

i n Spain. Thus Argensola's Conquistia de l a s I s l a s 

Moluccas i s published i n Madrid i n 1609» Joao de 

B a r r o s ' s "Decadas da A s i a " ( w i t h maps by Lavanha of 

the Moluccas)is published i n 1615 i n Madrid, and 

many other works a r e granted the n e c e s s a r y r o y a l 
72 

p r i v i l e g e p e r m i t t i n g p r i n t i n g . Most i n t e r e s t i n g of 

these works i s however Antonio de Leon P i n e l o ' s 

Epitome de l a B i b l i o t e c a O r i e n t a l i O c c i d e n t a l , 

Nautica i Geografica and t h i s bears a most i n t e r 

e s t i n g f r o n t i s p i e c e showing i t was published i n 

1629 w i t h the approval of the " r e l a t o r " of the Council 
Joao B a p t i s t a Lavanha, Quar'ta decada da A s i a de 

Jo'ao de Barrbs Dos f e i t o que as Portugueses f i z e r a o 
no descobrimento. e conquista dos mares a e t e r r a s do 
o r i e n t e , Madrid, 1 61 5» 

Lavanha produced t h i s volume w i t h the a i d of a loan 
of 540,000 r e i s from the Municipal Council of L i s b o n 
i n 1615> but even so he f a i l e d to s e l l enough copies 
to recoup the loan. So by 1628 i t was being s o l d 
with r e p r i n t s of the f i r s t three volumes. The f i r s t 
three volumes were the r e a l s e l l i n g point f o r Diogo 
do Couto wrote to P h i l i p I I i n 1598 to say 

"the Decadas of Jo&o de Barros, our f e l l o w 
countryman .„. were so h i g h l y esteemed by us, 
that there was no e d i t i o n a f t e r the f i r s t , 
which has been so consumed by time that I do 
not know i f there are ten copies l e f t i n Li s b o n 
and even one i n I n d i a " . 

See fiMC, Vol.4, pp.71-2 and P l a t e 424. 
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73 of the I n d i e s . J I t was the f i r s t b i b l i o g r a p h y of 
t r a v e l i n any language and i t contained r e f e r e n c e s 
to a l l the a u t h o r i t a t i v e works published on the 
I b e r i a n empire. These are shown on that f r o n t i s 
p i e c e . L i k e w i s e the f r o n t i s p i e c e i l l u s t r a t e s the 
a r t of n a v i g a t i o n as covered i n s i d e , r e f e r r i n g even 
on i t s f r o n t i s p i e c e to works by Sacrobosco, Pedro 
de Medina and Pedro Nunez._ _ _ _ _ _ 

The f a c t that t h i s b i b l i o g r a p h y published i n 

1629 i l l u s t r a t e s such o l d n a v i g a t i o n a l manuals i s 

r a t h e r i n d i c a t i v e of the way the updating of these 

manuals was,with the notable exception of 

Cespedes 9s manual mentioned a l r e a d y , l a r g e l y 

ignored. Many doubtless i n s t r u c t e d u s i n g Martin 

C o r t e s 8 s manual and d i d not challenge h i s c l a i m made 

m 1551 that 
w i t m a n i f e s t l y appeare that i n these 
prosperous and fortunate days of your maj
e s t y ^ C h a r l e s V/, i t hath pleased God to 
b r i n g the knowledge of n a v i g a t i o n to per
f e c t i o n , w i t h t h i s my b r i e f e d i s c o u r s e 
touchyng the same ..."74 —— 

Antonio Leon P i n e l o , Epitome de l a B i b l i o t e c a 
O r i e n t a l , Nautica i Geografica. A l E x c e l e n t i s s 
Senor D. Ramiro Nunez Perez F e l i p e de Guzman,.Vir<wJxUCxc 
Hh>t»)*n,1)^ Medina de l a s T o r r e s , Marques de T o r a l i 
i Monasterio. Conde de Parmcoello.i Valdorce. 
Comendador de Valdepenas Gran C a n c i l l e r de l a s 
I n d i a s . Tesorero General de l a Corona de Aragon, j. 
Consei, de I t a l i a . Capi-tai^ fa l o s c i e n H i i o s d a l g o 
de l a guarda de l a Real persona i s u m i l l e r de 
.Corps. Por e l Licemr.ado Antnmn de Lean R e l a t o r 
del Supremo i R e a l Consejo de l a s I n d i a s . Con 
p r i v i l e g i o En Madrid. Por Iuan Gonzalez Ano de 
M.D.CXXIX. (1629) 

See Tfae Celebrated L i b r a r y of Boies Penrose E s q . 
F.S.A.. F.R.G.S., Sotheby*s Catalogue, The F i r s t 
P o r t i o n T r a v e l and E x p l o r a t i o n . Monday 7th June 
1971. L o t . 138. 
74 / 

Martin Cortes ( t r . R i c h a r d Eden, 1561 ed. \ A r t 
of Navigation,, E p i s t l e Dedicatory f . i i i i . 
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One of the Casa's cosmographers who d i d 

attempt to w r i t e a new manual a f t e r Cortes was 

Roderigo Zamorano who was to hold the posts of 

P r o f e s s o r of Cosmography and l a t e r became P i l o t -

Major o He was a landlubber and t r a i n e d mathemat

i c i a n . N e v e r t h e l e s s h i s manual the Compendio d e l 

arte de navegar published i n 1581 was even c l e a r e r 

and more concise than C o r t e s * s even i f i t had 

nothing new to teach h i s p u p i l s i n n a v i g a t i o n a l 
75 

theory. When republ i s h e d i n 1588 i t s main 

amendment was only the s u b s t i t u t i o n of a proper 

compass rose i n place of a sketch of 32 r a d i a l 

wind rhumbs. T h i s impression of Zamorano*s 

t r a d i t i o n a l outlooks i s r e i n f o r c e d by Pedro D i a s ' s 
76 

account of h i s examination before Zamorano. 

S i m i l a r l y i n d i c a t i v e of t h i s s t a t e of a f f a i r s were 

the two n a v i g a t i o n a l t r a c t s by Andres de R i o r i a n o 

a l s o p r i n t e d during the 1580s. 

75 
Rodengo Zamorano, Compendio de l a a r t e de 

navegar de Rodrigo Camorano, en S e v i l l e Affo 1581 
and Compendio d e l Ar t e de Navegar d e l L i c e n c i a d o 
Rodrigo gamorano, Cpsmografo y P i l o t o mayor de su 
MagesdadI C a t e d r a t i c o de Cosmografia en l a c a s a 
dela C o n t r a t a c i o n de l a s IndiasT Con P r i v i l e g i o . 
Impresso en S e v i l l a en casa de loan de Leon. 
Ano 1588. 
7 6 

R i c h a r d Hakluyt, P r i n c i p a l Navigations Volume 3. 
1600, pp.866-8. 

"The examination of Masters and P i l o t s which 
s a i l e i n t o the F l e e t e s of Spaine to the West 
I n d i e s ; W r i t t e n i n the Spanish tongue by 
Pedro Dias a Spanish P i l o t taken by S i r R i c h a r d 
G r i n u i l l e 1 585 .,v 
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After t h i s s t e r i l e phase there came the l u c i d 
and useful t r a c t s written by Lavanha and Cespedes. 
Thereafter, l i k e cartographers and p o l i t i c i a n s , 
the writers of navigational manuals can be seen 
looking for the l a t e s t information to northern 
Europe. Thus i t was that Antonio de Najera looked 
to the Rudolphine Tables, compiled from the obser
vations made at Hven by the Danish nobleman Tycho 
Brahe, as a p r a c t i c a l reform on which to seek 
sales of h i s work Navegacion especulativa 

77 
published i n Lisbon i n 1628. 

Then Iberian navigational technology, l i k e 
so much else i n the l i f e of that peninsula , i s 
seen to be i n r e l a t i v e decline. Nevertheless, i t s 
standards remained high enough to inspire Richard 
Hawkins when writing his Observations , published 
m 1622, to say 

"In t h i s point of Steeridge, the Spaniards 
and Portugalls doe exceede a l l that I have 
seene, I meane for their care, which i s 
chiefest i n navigation. And I wish i n 
t h i s , and i n a l l the i r workes of D i s c i p l i n e 
and reformation, we should follow the i r 
examples ..."78 

Antonio de Najera, Navegacion, especulativa y 
practica reformadas sus reglas y tablas por l a s 
observaciones de Ticho Brahe, Lisbon,. Pedro 
Craesbeck, 1628. 
78 

Richard Hawkins5 The Observations of S i r Richard 
Hawkins. Ed.J.A.Williamson of 1622 edition, 
Argonaut Press, 1933,p.57. 

Richard Hawkins, The Observations of S i r 
Richard Hawkins, i n h i s voiage into the South 
Sea. Anno Domini 1593. John Jaggard, London, 1622. 
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Chapter 5 

The n a v i g a t i o n a l interchanges of North Western 
Europe before 1580 

The improving s t a t u s of the n a v i g a t o r ' s pro

f e s s i o n i n north western Europe i n the hundred 

years p r i o r to 1620 owed much to the techniques 

of n a v i g a t i o n l e a r n t from I b e r i a n sources. The 

higher value and s t a t u s accorded to the oceanic 

n a v i g a t o r was based on h i s higher standards of 

competence i n p o s i t i o n findings, "higher "safety 

standards, and on h i s i n d i s p e n s a b i l i t y aboard 

ships t r y i n g to e x p l o i t the tr a d i n g p o s s i b i l i t i e s 

of f a r d i s t a n t lands. C e l e s t i a l n a v i g a t i o n 

demanded higher standards of i n t e l l e c t u a l under

standing and e x p o s i t i o n than those sought of the 

medieval p i l o t and r e q u i r e d by g u i l d s of shipment 

I t was the t r a n s m i s s i o n of knowledge about n a v i 

g a t i o n a l methods even more than the c i r c u l a t i o n of 

f i r s t r e p o r t s on A s i a which would e v e n t u a l l y give 

other European n a t i o n s the chance to become 

maritime r i v a l s . As that technology was grasped 

from the mid-sixteenth century onwards, so the 

a v a r i c i o u s commercial and diplomatic outlooks o f 

the powers of North Western Europe determined t h a t 

t h e i r a c c e s s to n a v i g a t i o n a l information would a c t 

to the detriment of Portugal and Spain. 

^Shipmen's Guilds are known to have e x i s t e d i n 
fo u r t e e n t h century Lynn, York, H u l l , and B r i s t o l . 
From 1442 the Ordinances of the B r i s t o l Mariners 
G u i l d r e s t r i c t e d membership to those examined i n 
"connyng™ of ships by i t s wardens. See page 190 
of Vol.11 of The L i t t l e Red Book of B r i s t o l „ 
Ed. F r a n c i s B . B i c k l e y , C o u n c i l of the C i t y of 
B r i s t o l , and Henry Southeran, London,1900. 
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I n the e a r l y sxxteenth century the evidence 

of I b e r i a n t e c h n i c a l progress i n n a v i g a t i o n , 

r e i n f o r c e d by t h e i r unique advantage of being 

the only Europeans to contact other c i v i l i s a t i o n s 

p r a c t i s i n g long-distance voyaging, f i l t e r e d almost 

s u b l i m i n a l l y under the threshold of general 

European consciousness. I t was s u b l i m i n a l because 

only the b a r e s t r e f e r e n c e was made to i t i n the 

f l u r r y of excitement a t the d i s c o v e r y of new l a n d s . 

Most of the p r i n t e d accounts of new d i s c o v e r i e s 

before 1550 aimed a t c r e a t i n g and s a t i s f y i n g t h i s 

excitement, and as such permitted the Portuguese 

Armazens to maintain the commercial s e c u r i t y of 

the l e s s obviously e x c i t i n g n a v i g a t i o n a l technology 

Most of the e a r l y accounts of I b e r i a n voyages were 

p r i n t e d and published i n Northern I t a l y or Germany 

where the p r i n t i n g trade was a t i t s most h i g h l y 

developed. Portuguese p o l i c y ensured as l i t t l e 

n a v i g a t i o n a l information as p o s s i b l e escaped there 

from those w i t h d i r e c t experience of Asian waters 

and the means to get there and back. Thus the 

c e l e b r a t e d pamphlet of the Dutch s a x l o r who went 

to C a l i c u t , and published h i s experiences i n 

Calcoen i n 1504 stands out by c o n t r a s t with con-
2 

temporary p u b l i c a t i o n s . 

However ,the Portuguese needed to inform t h e i r 

German f i n a n c i e r s of t h e i r achievement and plans 

i n order to secure the f i n a n c e n e c e s s a r y to permit 
D.Lach. A s i a i n the Making of Europe. V o l . 1 , P a r t 

1 , p.160 . 
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Asian e x p l o r a t i o n and trade. I n t h i s context 

Martin Behaim's r e a l r o l e becomes c l e a r , as the 

one chosen to e x p l a i n to the Nuremburg f i n a n c i e r s 

P o r t u g a l 8 s p l a n s . I t was f o r t h i s purpose he con

s t r u c t e d the c e l e b r a t e d t e r r e s t i a l globe of 1^92 

which they kept. S i m i l a r l y the Welsers were l a t e r 

able to see the l a t e s t information, w h i l e Conrad 

Peutinger and Stefan Gabler could a c t u a l l y a c q u i r e 

c o l l e c t i o n s of Portuguese c h a r t s i n the course of 

t h e i r banking contacts with Valentim Fernandes, the 
3 

Portuguese agent. 

Though not so h e a v i l y i n v o l v e d f i n a n c i a l l y as 

the German c i t i e s , I t a l i a n c i t i e s and e s p e c i a l l y 

Venice, had a strong maritime i n t e r e s t i n the 

t r a n s i t of goods from Asian sources. They f e l t 

d i r e c t l y concerned and threatened by the Portuguese 

d i s c o v e r y of the sea route to I n d i a , China and the 

Moluccas, while as the n a t i o n p r i n c i p a l l y respon

s i b l e f o r developing the use of the portolano, 

they w e l l understood the s i g n i f i c a n c e of new c h a r t s . 

They were quite prepared to use t h e i r e s t a b l i s h e d 

diplomatic network to obtain such s t r a t e g i c inform

a t i o n . Thus Soncino, the Milanese ambassador to 

Henry V I I 8 s court i n London, took great i n t e r e s t 

i n John Cabot*s d i s p l a y of c h a r t s of the newly 

I b i d . pp.1 5 8 - 9 . 
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discovered (American) c o a s t . One of the most 

e f f e c t i v e t estimonies to I t a l i a n a n x i e t i e s about 

the Cape o f Good Hope seaway was t h e i r t h e f t of a 

Portuguese world map bearing the i n s c r i p t i o n 

"Chart f o r the n a v i g a t i o n of the i s l a n d s , l a t e l y -

d iscovered i n the p a r t s of I n d i a * 0 T h i s was 

obtained f o r the Duke E r c o l e d 8 E s t e by h i s agent 
5 

Alberto Cantino i n October 1 5 0 2 . 

The I t a l i a n s never l o s t t h e i r " i n s i d e n con-

t a c t s w i t h the cartographers of the L i s b o n Armazens. 

Th i s i s p a r t i c u l a r l y evident i n the works of the 

Venetian c i v i l s e r v a n t , Giovanni B a t t i s t a Ramusio 

who l i v e d from 1485 to 1557 and was c l o s e l y a s s o c i 

ated w i t h a humanist c i r c l e which included Andrea 

Navagero and Paulas Manutius Aldus, manager of 

the famous Aldme P r e s s , and Tomasso G i u n t i , 

another p u b l i s h e r . Navagero seems to have been 

c o l l e c t i n g m a t e r i a l f o r him i n L i s b o n as e a r l y as 

1525? though Ramusio d i d not s t a r t s e r i o u s l y 

e d i t i n g h i s m a t e r i a l f o r Dell« n a v i g a t i o n i e t 
The Milanese Ambassador to Henry V I I wrote to the 
Duke of Milan on December 18th 1^97 saying of John 
Cabot "This Master John has the design and d e s c r i p 

t i o n of the world i n a c h a r t , and a l s o i n a 
s o l i d globe, which he has made". 

See R.Beazley, John and Sebas t i a n Cabot ( B u i l d e r s 
of Greater B r i t a i n ) , F i s h e r Unwin, London,1898, 
p.100. 
See a l s o J.A.Williamson, The Cabot Voyages and 

B r i s t o l Discovery under Henry V I I , Hak. Soc. Ser. 
I I , N00CXX, 1 9 6 1 . 
For an i n t e r e s t i n g h i s t o r i o g r a p h y of John Cabot 

and h i s Venetian background p r i o r to h i s move to 
V a l e n c i a i n 1 4 9 0 - 9 3 see the I n t r o d u c t i o n , p p . v - v i i , 
and pp . 2 0 9 - 1 1 . 

R.A.Skelton, E x p l o r e r s Maps 9 pp .31 and 3 5 . 
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v i a g g i u n t i l 1 5 4 8 . Ramusio 8s f i r s t volume, which 

appeared i n 1550 included m a t e r i a l on A f r i c a , the 

Red Sea, I n d i a and the Moluccas. I n h i s i n t r o 

duction Ramusio says h i s purpose was to c o l l e c t 

m a t e r i a l s and c h a r t s to c o r r e c t Ptolemy's maps 

that had become so popular s i n c e the Geography 

had been brought west from Constantinople i n 1 4 0 6 . 

Though Ramusio remarks on how few Portuguese r e c o r d 

were a c c e s s i b l e , he included a s e r i e s of l e t t e r s 

w r i t t e n between 1499 and 1510 by p a r t i c i p a n t s and 

observers i n L i s b o n , the l e t t e r s of S e r n i g i and 

Vespucci, the n a r r a t i v e of the anonymous Portuguese 

p i l o t from the P a e s i , the Spanish t e x t of Var-

thema's i t i n e r a r y ( 1 5 2 0 ) and the book of Duarte 

Barbosa which was used a t Badajoz E l v a s i n 1 5 2 4 . 

Most i n t e r e s t i n g of h i s A s i a n items was a p a r t i a l 

v e r s i o n of Tome' P i r e s ' s Suma, Qr,T.ft-i?,taJ which i t 

seems l i k e l y Navagero obtained f o r him together 

w i t h the information that p u b l i c a t i o n of B a r b o s a 9 s 

and P i r e s 8 s works was p r o h i b i t e d i n P o r t u g a l . 

Ramusio i n h i s background b r i e f to m a t e r i a l on 

Magellan's circumnavigation r e g r e t s not being able 

to p r i n t P e t e r Martyr'saccount of t h i s e x p e d i t i o n 

as that seems to have been l o s t i n the sack of 

Rome i n 1 5 2 7 , but he did manage to include both 

M a x i m i l l i a n of T r a n s y l v a n i a 8 s and Antonio Pigafettafl 

accounts. I n d e a l i n g with Magellan he c l o s e s with 
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a report addressed, to the Emperor by Juan Gaetano, 

nav i g a t o r who accompanied Ruy Lopez de V i l l a l o b o s 

from Mexico a c r o s s the P a c i f i c i n 1 5 4 2 s and returnee 

to l e t Europe know of V i l l a l o b o s 8 s f a i l u r e . I n the 

1550 e d i t i o n of t h i s , Ramusio's f i r s t volume of 

N a v i g a t i o n i ( he adds f i v e s i g n i f i c a n t J e s u i t 

l e t t e r s about Japan and s i x chapters i n t r a n s l a t i o n 

from Joao de B a r r o s ' s Decadas de A s i a . 

A Genoese cartographer working i n Venice 

between 1536 and. 1 5 6 4 , B a t t i s t a Agnese, produced 

many e x q u i s i t e a t l a s e s , of which more than seventy 
7 

s u r v i v e today i n v a r i o u s p a r t s of the world. T h i s 

would seem to show there was a ready European 

market f o r hand-produced c h a r t s on vellum, even 
g 

though Agnese's were only small s c a l e . The two 

Agnese a t l a s e s c u r r e n t l y i n the Na t i o n a l Maritime 

Museum were c l e a r l y i n the hands of noble German 
9 

f a m i l i e s . L i k e w i s e the Lambeth Palace a t l a s 

would also seem to confirm Wagner's view that such 
D.Lach. I b i d , pp . 2 0 4 - 6 . 
Note the Catalogue of John Dee's L i b r a r y i n 1583 

a l s o contained the I t a l i a n v e r s i o n of Joao de 
B a r r 6 s 8 s "Decadas da I n d i a " . 

'H.R.Wagner,"The Manuscript A t l a s e s of Battista 
Agnese.' Papers of the B i b l i o g r a p h i c a l S o c i e t y of 
America XXV, 1931 , pp. 1 - 3 6 . 
g 
N a t i o n a l Maritime Museum, Greenwich, MS -39-9922 
C/P24. T h i s one i s not recorded by Wagner. T h i s 
volume of 29 c h a r t s i s e n t i t l e d "Seekarten von 
B a p i s t a Agnese Anno MDLIV d i v May". 
^National Maritime Museum, Greenwich, MS 3 3 - 9 9 2 2 
C/P12. T h i s e d i t i o n i s c i t e d by Wagner as N o . L V I I I . 
I t was on f.8 " B a p t i s t a agnese f e c i t u e n e t i j s anno 
domini 1 5 5 5 . 24 m a r c i j " . 
Lambeth Palace L i b r a r y . T h i s copy of Agnese*s 

A t l a s i s merely catalogued as a Portolano. 



; person. Thus I ever desirous of being of We-rvioe to the 
the world, have with some persuasion , obtained a 
description of Europe and pfcrts of Africa and Asia, 
compiled according to sailor's usage from Giacomo Homem 
of Portugal. The -excellence of his s k i l l s extends beyond 
accuracy and length,to attention to details as to show 
| a l l the islands, ports, rocks and shallows and suchlike, 
necessary to good navigation." ^ October 1569) 

Diogo Homems resident i n Venice from 1568 to 

1 5 7 6 , was the son of the famous Portuguese hydro-

grapher Lopo Homem from whom he i s assumed to have 

l e a r n t h i s c r a f t , before he f l e d to London i n 15^-7 

to escape j u s t i c e for murdering Antonio Fernandes 
1 3 

i n Lisbon. He was t y p i c a l of the many emigre 

Portuguese cartographers, who very conscious of 

the value of t h e i r knowledge and s k i l l s were pre

pared to s e l l t h e i r s e r v i c e s to the highest Euro

pean bidder. T h i s group of people were to be the. 

leaven to the r i s i n g p r o f e s s i o n a l s t a t u s of the 

navigator i n North Western Europe as r o y a l houses, 

noble f a m i l i e s and merchanting communities patron

i s e d them. 

To appreciate f u l l y the s i g n i f i c a n c e of t h i s , 

we need to note that there was l i t t l e need f o r 

wealthy patronage to secure the medieval c o a s t i n g 

p i l o t t h i s l i v i n g f o r the demand to tranship goods, 

and the s c a r c i t y of h i s s k i l l were s u f f i c i e n t . An 

old Norse handbook c a l l e d the King's Mirror 

(Konugs Skuggsja) written by an unknown author 

about 1 2 5 0 gives an idea of the s k i l l s that would 
1 4 

earn a master a modest merchant 8s income. I t i s 
•^Derek Howse."The E a r l i e s t P rinted Charts 1 4 8 5 -

1569", N„MJ% Monograph No. 3 6 - 1 9 7 8 , I n g r i d and other 
Studies, ed. P. G. ¥. Annis, pp . 18 and 1 9 . Derek 
Howse and Michael San.dersons The Sea Chart „ 
David and Charl e s , Nekton Abbot 5 1 9 7 3 0 p c 3 7 » 
1 >~> ̂  j 

E o L o i - i » a y l o r n fi?X-efJ_i^I|c5-")-I!-'?„A"SJ:;.'i M o l l i s and 
G a r t e r , London 1971, p 0 8 1 0 

http://an.de
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cartographic information was keenly sought a f t e r 

by the noble f a m i l i e s of Europe, with motives John 

Dee described i n 1570 thus % 

"Some to b e a u t i f y t h e i r h a l l s , p a r l o u r s , 
Chambers, G a l e r i e s , Studies or L i b r a r i e s 
o o o l i k e t h , loveth, getteth and useth 
Maps, Charts and Geographical G l o b e s M

0 

Nevertheless Agnese 9s charts cannot be w r i t t e n 

o f f so e a s i l y because they did include a consider

able scoop of Spanish information, f o r he c o r r e c t l y 

showed the Gulf of C a l i f o r n i a , as explored by 

F r a n c i s c o de U l l o a i n 1539-40 and Juan Rodriguez 

C a b r i l l o i n 1 5 4 2 - 3 . T h i s i s i n t e r e s t i n g because 

many subsequent charts would show C a l i f o r n i a as 

an i s l a n d . 

Another cartographic achievement of the Vene

t i a n s was the p u b l i c a t i o n of a chart m O'tl tUe. 

engraved copper plate process which f o r the next 

350 years would be the primary method of producing 

c h a r t s . The engraver was Paolo F o r l a n i , a Veronese 

jresident i n Venice who m h i s dedication s t a t e d to 
Kis MagnTflicence ~ Giacomo Murari;4 

"The description of the known world has , i f I do" not . 
mistake, been printed in whole and in part,but never 
I think,has such a description been made that follows 
the contempory practice of sailors,nor yet a whole sea 

•^p. chart been printed as i s so necessary to every sort of 
J,Dee8"s Preface to H.Bjllingsley' 1 s Elements of ' 

Geometrie f London, John Day, 1570 „ E x t r a c t from pas
sage on Geographie,, 
11 

B a t t i s t a Agnese, Portolano, KMMf MS 39-99226 /P24 
f „ 5 . Near the head of the Gulf of C a l i f o r n i a on 
t h i s map appears the legend i n three l i n e s 
"Mar V e r n i e g l i o que en lacanar de plena mar ay x i 
brazas plena mar viij,!„ The idea the sea here had 
reddish tinge i s presumed to have stemmed from the 
now l o s t charts of Ul l o a who reported the Gulf i n 
1 5 3 9 ° The u n i t of depth "braza" i s the Spanish 
^ a t ^ o T c~-~ e eqvf.v? l e i \ oC 'cbe ^TOXICI? "forasse !" n 
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s t a t e d there that s e a f a r i n g t r a d e r s ought to know 

what conclusions to draw from the length of day

l i g h t i n a p l a c e , have a good knowledge of a r i t h 

metic, observe the courses of the heavenly bodies, 

recognise the q u a r t e r s of the horizon, mark the 

movements of the ocean, understand the r i s e and 

f a l l of the t i d e s , i n t e r p r e t the movement of 

whales and f i s h , s e a l s and w a l r u s e s , and a p p r e c i a t e 

the t r a d i n g o p p o r t u n i t i e s of the melting edge of 

the s e a - i c e . 

S i m i l a r l y St.Godric of F i n c h a l e , who as we 

saw "by h i s s k i l l i n n a v i g a t i o n wherein he e x c e l l e d 

a l l h i s fellows"earned promotion to the post of 

p i l o t , had to supplement h i s income by t r a d i n g i n 
15 

the ports he v i s i t e d . I h t h i s way he managed to 

obtain a h a l f share i n one s h i p and a q u a r t e r share 

i n another. However, i t was not on the b a s i s of 

t h i s w o r l d l y success that he earned the esteem of 

t h i r t e e n t h century s o c i e t y i n the north of England? 

i t was because he forsook that f o r the l i f e of a 

hermit contemplating God. 

By the f i f t e e n t h century the Church's a t t i 

tude towards those who earned t h e i r l i v i n g s a t sea 

was beginning to change, f o r i t began to s t r e s s more 

God Bs care f o r the s a f e t y of ships r a t h e r than the 

t e r r o r s of the sea. I n Portugal Henry the Navi

gator b u i l t a s p e c i a l chapel dedicated to St.Mary 
G.G.Coulton, Medieval Panorama. Cambridge 

U n i v e r s i t y P r e s s , 1 9 ^ 5 , p.319 . 
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of Belemi,at R e s t e l l o . T h i s was intended s p e c i f i c 

a l l y f o r the use of h i s seamen before they s a i l e d 

on m i s s i o n s to c h a r t the A f r i c a n coast or the 

A t l a n t i c I s l a n d s . Whereas European a t t i t u d e s 

towards the sea had been t y p i f i e d by p a i n t i n g s such 

as S t.Nicholas Rebuking the Sea by B i c c i d i L o r 

enzo ( 1 3 7 3 - 1 ^ 5 2 ) , l a t e r i n the century emphasis i s 

l a i d l e s s on f e a r of the sea and i t s storms as the 

wrath of G-od, and more on care f o r seaborne s a f e t y l 

The mural i n Sho r w e l l P a r i s h Church, d a t i n g from 

the l a t e f i f t e e n t h century, shows St . C h r i s t o p h e r 
1 7 

and the concern f o r safe seaborne t r a v e l . The 

change was i n l a r g e measure a r e s u l t of the con

fidence that came w i t h the adoption of n a v i g a t i o n a l 

methods t h a t i n c l u d e d the use of compass, l e a d and 

l i n e and the a s s o c i a t e d knowledge of European water 

T h i s technology went some way towards countering 

s u p e r s t i t i o n amongst the s a i l o r s of Northern Europe 

and so Robert Copeland could t r a n s l a t e G a r c i e s s 

r u t t e r s a y i n g t h a t i t was no longer n e c e s s a r y 

to counter the se a ' s f e r o c i t y . 
"A seeborde mates S„ george to borow 
Mary and John ye s h a l not nede to fere.„ 
But w i t h t h i s boke to go s a f e thorow"„ 

See B i c c i de Lorenzo. J e s u s Rebukes the Tempest. 
Ashmolean Museum, Oxford. 
1 7 
'Shorwell Church, I s l e of Wight, Mural of S t . 

Christopher c . 1 4 5 0 . 
1 8 

R.Cope1and The R u t t e r of the Sea to the havens, 
rodes f soundings, kenninges, wyndes, f l o d e s , and 
ebbes f daungers anifl c o a s t s of dyvers r e g i o s w ith y 
lawes of the v e l e of Auleron.the Judgements of the 
See. With a r u t t e r . o f the North added to the same . 
London,1550 e d i t i o n , p.5 . 

For a iWc.sir.ule e d i t i o n reproduced by D.W.Waters 
see footnote 3 0 . 
G.G.Coulton, Medieval Panorama, p.321. 

http://iWc.sir.ule
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From 1266 the p i l o t ' s s t a t u s aboard h i s s h i p , 

the r e g u l a t i o n of c o n f l i c t i n g i n t e r e s t s between 

master, merchant and p i l o t , the ways of paying a 

s h i p ' s crew and r e s p o n s i b i l i t y f o r the s a f e t y of 

the ship were regulated by the Laws of Oleron. 

T h i s c o d i f i c a t i o n of maritime law was accepted by 

the mariners of France, F l a n d e r s , Holland, England 

and most of the B a l t i c c i t i e s , and indeed i s 

enshrined i n such maritime l e g a l codes as the Laws 

of Wisby of J u t l a n d , the Code of the Consolat d e l 

Mar f o r the Mediterranean and i n the Black Book 

of the Admiralty f o r England, Amongst the pro

v i s i o n s of the B l a c k Book were the f o l l o w i n g 

p r o v i s i o n s about the p i l o t ' s ( o r lodesman's) s t a t u s s 

" I t i s e s t a b l i s h e d f o r a custom of the sea 
that i f a s h i p i s l o s t by defaute of the 
lodeman the maryners may, i f they please, 
b r i n g the lodeman to the w i n d l a s s , or any 
other place and cut o f f h i s head withoute 
the maryners being bound to answer before 
any judge, because the lodeman has com
mitted high treason a g a i n s t the under-
takynge of p i l o t a g e " . 9 

However, by 1537 these draconian p r o v i s i o n s 

were being m o l l i f i e d as i t became c l e a r e r that the 

p i l o t s ' s k i l l s and knowledge were too v a l u a b l e to 

f o r f e i t by summary death a t s e a . Thus the Admir

a l t y I n q u i s i t o r s a t Walberswyck i n that year 

ordered that three p i l o t s who had wrecked Hanse 

shi p s should only be a r r e s t e d and imprisoned f o r 
20 

s i x months. 
— 
^H.P.Mead, T r i n i t y House. London,19^7, p.10 . 

D„Burwash, E n g l i s h Merchant Shipping 1460-1540. 
David and C h a r l e s , Newton Abbot,1969 p.63 . 

/ 

20 
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Those same I n q u i s i t i o n s give an i d e a of the 

remuneration a c o a s t a l p i l o t might expect, f o r they 

show that Magnus Logget who o f f e r e d to"serve 

Nicholas Blyburghe of Walberswick i n the Art of 

Navigation and f i s h i n g f o r four y e a r s " i s s a i d to 

have r e c e i v e d a t the end of that time"20 s h i l l i n g s , 
« 2 

a bed and vestment f o r f e a s t days and work days". 

By way of c o n t r a s t w i t h Magnus Lo g g e t 8 s e a r n 

ings , R ichard H a l l of R a t c l i f f was promised 5 

s h i l l i n g s over h i s wages for using the n a v i g a t i o n a l 

s k i l l s developed i n I b e r i a , and " p r i c k i n g a c a r d " 
22 

f o r a voyage to Malaga i n 1 5 3 9 . These terms 

suggest he was f a m i l i a r w i t h manuscript c h a r t s and 

methods of p l o t t i n g courses on them that almost 

c e r t a i n l y included use of c e l e s t i a l o b s ervation to 

i d e n t i f y l a t i t u d e . T h i s was a very d i f f e r e n t type 

of s k i l l from that shown by the c o a s t a l p i l o t of 

Magnus Logget 8s type, and these e x t r a new s k i l l s 

are seen to be rewarded a c c o r d i n g l y . 

Demand f o r the s k i l l s of a navigator l i k e 

R ichard H a l l of R a t c l i f f had i n c r e a s e d r a p i d l y 

as the numbers of ships t r a d i n g to French, Dutch 

and I b e r i a n ports i n c r e a s e d during the l a t e f i f 

teenth and e a r l y s i x t e e n t h c e n t u r i e s . An examina

t i o n of the growth of trade between northern Spain 

and B r i s t o l shows not only growing numbers of s h i p s 

coming to E n g l i s h p o r t s , but growing v a l u e s of 

cargoes and growing1 numbers of d i r e c t voyages. 

For example, whereas no s h i p s a r r i v e d i n B r i s t o l 
2 1 I b i d o p.49 
2 2 I b i d . p.20 . 
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from R e n t a r i a i n 1479-80, f i f t e e n a r r i v e d i n 

B r i s t o l from R e n t a i i a i n 1517-18 and s i m i l a r f i g -
23 

ures can be found f o r other p o r t s . A l l t h i s put 

a premium on the s k i l l with which these ships were 

navigated and l e d to the demand that more young 

men r e c e i v e appropriate t r a i n i n g , i n the absence 

of which E n g l i s h merchants were looking abroad f o r 

p i l o t s . 

T h i s p o s i t i o n i s w e l l i l l u s t r a t e d by the 

p e t i t i o n which l e d to the granting of a l i c e n c e 

by the King of England on 1 9 t h March 1513 f o r 
"Masters, R u l e r s and Mariners of the 
Kings Navy i n the Thames, to found a 
g u i l d i n Honour of the Holy T r i n i t y of S t . 
Clement i n the Church of Deptford Strand 
f o r the reformation of the navy l a t e l y 
much decayed by the admission of young 
men without experience and of Scots ^ 
Flemings and Frenchmen as loadsmen". 
T h i s c h a r t e r , often seen as marking the 

foundation of the T r i n i t y Houses, l a i d the 

r e s p o n s i b i l i t y f o r reforming the standards of 

p i l o t a g e by teaching on the Masters of Deptford. 

I t l e d over the next century to the emergence of a 

d e f i n i t e h i e r a r c h y of s k i l l and s o c i a l p o s i t i o n 

w i t h i n the p r o f e s s i o n . The h i e r a r c h y which d e v e l 

oped had a "Master 1 1 at the top of the T r i n i t y 

House, four"Wardens M ranked next, and beneath them 
2 3 I b i d . p.236 . 
24 
H.P.Mead, T r i n i t y House. London,1947, pp.16-20. 

Note a l s o the p r o v i s i o n f o r " S i s t e r s " was made i n 
the Charter of the T r i n i t y House of Newcastle upon 
Tyne granted i n 1536 and i n the Charter granted to 
the Wardens, Masters, Brothers and S i s t e r s of the 
F r a t e r n i t y or G u i l d of the Holy T r i n i t y of Kingston 
upon H u l l , 1541. 
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the "Brothers and S i s t e r s " . The very nature of 

the o r g a n i s a t i o n as a h i e r a r c h y of s k i l l from which 

the Master was e l e c t e d a n n u a l l y a t Candlemas by 

the Brothers and S i s t e r s ensured that the Masters 

were very s k i l l e d and experienced men r a t h e r than 

crown appointees without these p r o f e s s i o n a l s k i l l s . 

Examination of the men who were the e a r l y Masters 

shows such d i s t i n g u i s h e d h o l d e r s as Thomas Spert, 
25 

W i l l i a m Lawson and Stephen Borough. 

The c h a r t e r of the T r i n i t y House of Newcastle 

upon Tyne,as regranted i n 1582,shows the concern 

of the T r i n i t y Houses to maintain t h e i r e x c l u s i v e 
26 

and competent p r o f e s s i o n a l r e p u t a t i o n . Thus 

N e w c a s t l e 8 s T r i n i t y House was charged w i t h the duty 

of examining and appointing p i l o t s from Flamborough 

to Berwick and to punish by force any unauthorised 

p i l o t . T h e i r i n c r e a s i n g concern with the t e c h n i c a l 

competence of c o a s t a l p i l o t s i s made e x p l i c i t by 

t h e i r f i f t h c h a r t e r of 18th January 1606 which 

s t a t e d t h a t ; 
"The f r a t e r n i t y are to have power to 
s e t t l e d i s p u t e s and d e a l w i t h matters r e 
l a t i n g to the marine knowledge and s c i e n c e 
of seamen that r e s o r t to the Tyne and 
creeks and members of the same; B l y t h ; 2 _ 
Sunderland, H a r t l e p o o l , Whitby and S t a i t h e s " . — 

H.P.Mead, T r i n i t y House, London, 19^1, p.35. 
D.R.Moir, The B i r t h and H i s t o r y of the T r i n i t y 

House of Newcastle upon Tyne. Mackenzie Vincent , 
Glasgow, 1 958, p. 20. 
27 

R i c h a r d Welford, Newcastle and Gateshead Vol.11 
The S i x t e e n t h Century, S c o t t , London ,1 885, p. 1 7*+. 
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A l l t h i s , however, happened to the s t a t u s of 

the c o a s t a l p i l o t w h i l s t h i s most common naviga

t i o n a l a i d s seem to have been produced by f o r e i g n -
28 

e r s , e s p e c i a l l y i n the e a r l y s i x t e e n t h century. 

I n 1511 a merchant of Scarborough imported four 

dozen compasses from Amsterdam. There were a few 

f i f t e e n t h century E n g l i s h manuscript r u t t e r s f o r 

the E n g l i s h coast, but the f i r s t p r i n t e d r u t t e r s 

were the s a i l i n g d i r e c t i o n s of the French p i l o t 

P i e r r e G a r c i e , o r i g i n a l l y w r i t t e n about 1483 a s 
29 

•Le Grant R o u t i e r . G a r d e * s s a i l i n g d i r e c t i o n s 

were f i r s t p r i n t e d between 1502 and 1510 and con

t a i n e d information on t i d e s , phases of the moon and 

woodcuts of prominent c o a s t a l f e a t u r e s from G i b r a l -

t e r to the nort h - e a s t of England. A copy of the 

1520 e d i t i o n published as L»e R o u t i e r de l a Mer 

was seen by an E n g l i s h mariner i n Bordeaux, who, 

t h i n k i n g the E n g l i s h were ignorant of much of i t s 

content, bought i t and took i t to London f o r 
30 

RobertCepeland to t r a n s l a t e and p r i n t i n 1 5 2 8 . 

T h i s went through eigh t known e d i t i o n s i n the next 

50 y e a r s , the l a s t e d i t i o n a l s o containing a r u t t e r 

f o r S c o t t i s h waters by Alexander Lindsay, method

i s e d by Nicholas d ' A r v i l l e , c h i e f cosmographer to 
D.Burwash, E n g l i s h Merchant Shipping 0 4 6 0 - 1 5 4 o ) » 

P.19 • 
29 

D.W.Waters, R u t t e r s of the Sea. Y a l e U n i v e r s i t y , 
I 9 6 7 , p.35 . P i e r r e G a r c i e ( 1 4 3 0 - 1 5 0 3 ) was married 
i n 1471 to Jeanne O l i v e r , the daughter of P e r r o t 
O l i v e r , probably an Englishwoman. He l i v e d i n the 
port of St.Gilies—«ur— V l l l e , where h i s f a t h e r , 
P i e r r e G a r c i e Ferrande, s e t t l e d a f t e r l e a v i n g h i s 
home i n northern Spain. 
30 
D.W.Waters, R u t t e r s of the Sea T Yale U n i v e r s i t y , 1 9 6 7 , PP.5 2 - 3 . F o r the f a c s i m i l e of Robert Cope-land's Prologue to the Rut t e r of the Sea f f . 4 & 5 . 
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31 the French King. 
The northern French p o r t s whence G a r c i e 

c o l l e c t e d the m a t e r i a l f o r Le Grant Routier became 

through t h e i r t r a d i t i o n a l t r a d i n g l i n k s with 

Portugal and Spain perhaps even the f i r s t p l a c e s 

i n northern Europe where the n a v i g a t i o n a l methods 

and a i d s developed i n Portugal and Spain were 

f u l l y a p p r e c i a t e d . "\fery e a r l y i n the s i x t e e n t h 

century they provided a home f o r emigre Portuguese 

cartographers often with seagoing experience. 

T h e i r c a r t o g r a p h i c s k i l l and knowledge was v e r y 

h i g h l y esteemed, e s p e c i a l l y i n Dieppe where there 

i s evidence to suggest that a school of n a v i g a t i o n 

was founded. A d i s t i n c t i v e s t y l e of decoration 

t y p i f i e s the products of the "Dieppe school 1 1 but 

i t i s n o t i c e a b l e that the maj o r i t y of maps show 

Portuguese, or corrupted Portuguese nomenclature, 
32 

while French nomenclature i s r a r e . T e i x e i r a da 
Mota has gone so f a r as to say that the Hague 

33 

A t l a s , which he dates to 153^-7> c o n s t i t u t e s a 

missing l i n k i n the t r a n s i t i o n from a Portuguese 

map prepared by an anonymous emigre, and the 

emergence of the d i s t i n c t i v e Dieppe s t y l e t y p i f i e d 
34 

by the Hajrlian p l a n i s p h e r e of about 154-3, and 

the a t l a s e s of Rotz, D e s e l i e r $ D e s l i e n s and 3 1 I b i d . pp.28 -31 . 
3 2PMC, Vol.V, p . 1 4 0 . 
3 3PMC, Vol.V, p l a t e 54. 
34 

W.P.Cumrrilft^R .A.Skelton, D.B.Quinn, The Discovery 
of North America. E l e k , London, 1971, p l a t e s 1 6 2 - 3 . 
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Guilliaume l e T e s t u . Furthermore, i t i s known 

that between 1536 and 1541 Joao Afonso, Diogo 

Homem, Joao F r e r i r e were a l l i n France though they 

seem c e r t a i n l y not to have been the makers of the 

Hague A t l a s . 

T h i s interchange becomes the more s i g n i f i c a n t 

when taken together with the oceanic experience 

of these communities i n mounting r e g u l a r f i s h i n g 

expeditions to the Grand Banks o f f Newfoundland, 

and the more exact n a v i g a t i o n a l s k i l l s of Vernazano 

and C a r t i e r . The Somnium S c i p i o n i s published by 

the P a r i s i a n Badius showed that i n t e r e s t i n the 

instruments of c e l e s t i a l n a v i g a t i o n was growing, 

and that the French were aware of c o n t r i b u t i o n s 

from the Arabs as the engraving of three Moors 

using a f i x e d quadrant, a portable quadrant, a 

standing s t a f f and an a l i d a d e i n e x a c t l y the 

manner Lavanha l a t e r s p e c i f i e d f o r those engaged 

on voyages of d i s c o v e r y . The sea communities of 

B r i t t a n y , f a m i l i a r w ith c h a r t s by the 1540s, even 

began to innovate i n t h e i r production of n a v i g a 

t i o n a l a i d s . Guilliaume Brouscon produced,with 
35 " 

Macrobius r Somnium S c r i p i o n i s ex C i c e r o n i s L i b r o de 
Republica Sexto Excerptum . J.Badius,Paris^ 1 5 2 4 

PMC V o l . I l l , p.45 for Lavanha«s "Regiment that i t 
seems must be kept f o r the d i s c o v e r y and d e s c r i p t i o n 
of the coast from Cape Negro as f a r as the Cape of 
Good Hope". T h i s states "From a l l Capes, B i g h t s , 
Bays, Harbours, R i v e r Mouths and Shoals s h a l l be 
noted with g r e a t p r e c i s i o n i n the height of the 
Pole, so f a r as p o s s i b l e ( f o r which every e f f o r t 
must be made) t a k i n g i t ashore, observing the Sun 
with the l a r g e quadrant on which can be read d i s 
t i n c t l y the twelth part of one degree ...". 

35 

p . i . 
u b l i c a Sexto Excerptum 
r ^ — — » . I , i ,, ^ • , • • . 1 . — ^ — , 11 \ % i i ii See Fig.31 
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h i s t i d e t a b l e s , some small s c a l e c h a r t s of B i s c a y , 

the Channel and the I r i s h Sea i n which ports w i t h 

s i m i l a r t i d a l e stablishments s p e c i f i e d on p o i n t s of 

the compass were l i n k e d by l i n e s so that a 'ports 

e s t a b l i s h m e n t 1 could be seen a t a glance, and then 

the c o r r e c t i o n f o r the day made u s i n g the t i d e 
37 

t a b l e s on the f o l l o w i n g pages of the book. 

More s i g n i f i c a n t s t i l l was Henry V I I I 9 s success 

i n encouraging p i l o t s t r a i n e d a t Dieppe into 

E n g l i s h s e r v i c e i n the e a r l y 1540s. S i x t y were 

e n t i c e d w i t h n a v a l commissions; one Jean Rotz was 
18 

o f f e r e d the post of Hydrographer Royal i n 1542. 

Rotz had been t r a i n e d i n Dieppe, but had spent two 

s i g n i f i c a n t y e a r s studying i n P a r i s . T h i s e x p l a i n s 

h i s f a m i l i a r i t y w i t h a l l the l a t e s t European 

advances i n astronomy and n a v i g a t i o n , i n p a r t i c u l a r 

the w r i t i n g s of P e t e r Apian^Gemma F r i s i u s , S t o e f f l e r 

and above a l l Pedro Nunez. The chance of hearing 

Orancee F i n e e , P r o f e s s o r a t the College de Navarre 

i n P a r i s , and an e n t h u s i a s t i c mathematician a l s o 
keenly i n t e r e s t e d i n n a v i g a t i o n and d i s c o v e r y , 
— 

Guilliaume Brouscon, Tide Tables qnd Almanack. 
c.1546. The copy i n the Pepysian L i b r a r y (Mag-
dalene C o l l e g e , Cambridge) (No.l) bears the s i g 
nature "F.Drak" opposite i t s f l y l e a f and a manu
s c r i p t map of the coast of Western Europe. The 
NMM copy L/CB(CC1) a l s o belonged to Pepys and 
bears opposite_f. 7 the manuscript note "That t h i s 
appeared to S/amuel/ 7 pZePyj*7 *° have been K ^ j t i g / 
Hendry/ 8ths own Book". The Pepysian L i b r a r y 
copy seems to have been acquired by Pepys from 
E v e l y n and before that to have belonged to the Due 
de Conde and was kept a t C h a n t i l l y . 

E.G.R.Taylor, Mathematical P r a c t i t i o n e r s of Tudor 
and S t u a r t England 1485-1714, Cambridge U n i v e r s i t y 
P r e s s , pp. 15-1 6 and 1 70-1 7 1 . T a y l o r quotes the 
French Ambassador M a r i l l a o who wrote i n 1 540 that 
the m a j o r i t y of p i l o t s on Henry V I I I 1 s s h i p s were 
Ragusans, Genoese, Venetians, Normans and Bretons. 

See E.G.R.Taylor, Tudor Geography 1485-1S81. 
Methuen, London, 1930 f o r Chapter I V , The French 
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would help Rotz's comprehension of the mathematical 

r e v o l u t i o n which swept a c r o s s Europe and helped 

n a v i g a t i o n a l advance. ALso teaching i n P a r i s was 

the Queen 8s P h y s i c i a n , a Spaniard who gave r e g u l a r 

l e c t u r e s on 'the Sphere 1 ( i . e . astronomy and cos

mography) a t the Sorbonne. 

When he came to England he brought with him a 

new compass constructed i n the l i g h t of F i n e e ' s 

l e c t u r e s , which was designed to measure v a r i a t i o n 

f a r more a c c u r a t e l y than Nunez's much p r a i s e d 

design. Accompanying the compass was a manuscript 

f u l l of working drawings,which d i s c u s s e d n a v i g a t i o n 

with p a r t i c u l a r r e f e r e n c e to abuse of the p l a i n 

c h a r t of v a r i a t i o n and the l a c k of a 

method to f i n d longitude a t sea even though Gemma 

F r i s i u s had o f f e r e d a t h e o r e t i c a l answer i n 1 5 3 3 « 

I n a d d i t i o n to the T r a i c t e des d i f f e r e n c e s 

du Compass Aymantie. e t des pointz notables 

d u c e l l u y he presented Henry V I I I w ith a Boke of 

Ydrographie , an e x q u i s i t e a t l a s of the world, 

prefaced by a summary of the a r t of c e l e s t i a l 

n a v i g a t i o n which in c l u d e d r u l e s f o r the determin

a t i o n of the North S t a r and s o l a r d e c l i n a t i o n 

39 

t a b l e s . The second c h a r t of t h i s a t l a s i s par

t i c u l a r l y i n t e r e s t i n g as has a l r e a d y been seen, 

because i t shows south-east A s i a , South China and 

Indonesia and a g r e a t southern continent to the 

south of Java, seemingly based on the f i n d i n g s of -^Christopher Lloyd, a r t i c l e i n Decorative A r t s of 
the Mariner. J u p i t e r Books, London , l 9 7 4 , pp. 1 4 7 - 5 1 . 
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Parmentier% voyage of 1 5 2 9 - 3 3 , but i n f a c t , l i k e 

the contemporary a t l a s of V a l l a r d and D e s e l l e r j 

showing l a r g e l y corrupt Portuguese nomenclature. 

U t i l i s i n g t h i s knowledge, i t i s Jean Rotz, 

h i m s e l f probably of S c o t t i s h b i r t h , who drew 

h e a v i l y on e a r l i e r i n t e r n a t i o n a l interchanges of 

n a v i g a t i o n a l knowledge. Indeed he could h a r d l y 

have attempted a world a t l a s when h i s p e r s o n a l 

experience was l i m i t e d to voyages to B r a z i l and 

Guinea without such r e l i a n c e . Most s i g n i f i c a n t of 

a l l i s that w i t h such knowledge as h i s , he should 

have come to Henry V I I I ' s court to seek d e n i z a t i o n , 

having a l r e a d y earned the w r i t t e n a c c l a i m of the 

Chief Cosmographer of France, along with Jean 

R i b a u l t and Jean Alfonce. P a r t of the i n c e n t i v e 

may w e l l have been the high s a l a r y of £k0 a year 

which Henry V I I I o f f e r e d i n 1 5 ^ 2 . E q u a l l y Rotz's 

r e t u r n i n 1 5 ^ 7 may w e l l have been hastened by the 

f a c t that h i s s a l a r y was halved on Henry V I I I 9 s 

death. 

The other reason f o r R o t z 9 s r e t u r n to Europe 

was the summons issued by the French King Henry I I 

to a l l French p i l o t s i n f o r e i g n s e r v i c e , a s k i n g 

them to r e t u r n to F r a n c e . I t was c l e a r l y conceived 

as a s t r a t e g i c move, no doubt prompted by r e a l i s a 

t i o n that these p i l o t s had m a t e r i a l l y helped 

England defeat the French f l e e t a t sea between 

15^2 and 1J545. T h i s was the f i r s t high l e v e l 

French shot i n a diplomatic competition to secure 
7K) 

D.W.Waters, Art of Navigation i n England i n 
E l i z a b e t h a n and E a r l y S t u a r t Times, HMK, Greenwich 
1 9 7 8 , pp.67-71 and 118. 
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the s e r v i c e s of h i g h l y t r a i n e d men p r o f i c i e n t i n 

c e l e s t i a l n a v i g a t i o n . T h i s competition would get 

ever more i n t e n s e , enabling such men to b i d up 

t h e i r worth, e s t a b l i s h i n g a v a s t d i f f e r e n t i a l 

between t h e i r rewards and those of c o a s t a l p i l o t s 

(whose standards and esteem were dragged upwards 

i n the wake of i n t e r e s t caused by oceanic counter

p a r t s ) . 

Henry I I * s i n t e r e s t i n these p i l o t s may have 

been heightened by P i e r r e D e s e l i e r s of Arques who 

presented to him an a t l a s about 1 5 4 6 , and by the 

w r i t i n g s of Jean Fonteneau (Alphonse),a p i l o t of 

Saintonge i n La Cosmographie avec l ' e s p e r e e t 

regime du s o l e i l e t du nord . Alfonse d i s c u s s e d 

not only points of technique but t h e i r value i n 

reaching such p l a c e s as Indonesia and even the 
41 

g r e a t southern c o n t i n e n t . 

Henry I I 8 s appointment of Gaspard de Coligny 

as Admiral i n 1 5 5 2 gave f u r t h e r impetus to F r e n c h 

n a v i g a t i o n a l advance, s e c u r i n g the a l l e g i a n c e of 

many Huguenot p i l o t s who might otherwise have 
r e c r o s s e d the f a m i l i a r channel and j o i n e d the 

42 
Marian e x i l e s and who would l a t e r become 
_ 

See index a t N„M,M. "People" under e n t r y "Dieppe 
Cartographers". The work of Jean Fontenaux, n i c k 
named Alphonse,was w r i t t e n i n 1544 and s u r v i v e s a t 
the Bibliotheque Nationale, P a r i s as MS.Francais 
No. 67 6 . Voyages A w w h i r e u x WHS published in TkviS 1* ' S'tTf 
42 

S i r Edward Horsey, i m p l i c a t e d i n the Throgmorton/ 
Dudley con s p i r a c y 1 5 5 6 , l a t e r served as C a p t a i n of 
the I s l e of Wight from 1566 to 1 5 8 3 , allowed the 
the Sea Beggars to r e v i c t u a l t h e i r f l e e t there on 
2 7 t h March 1 5 7 2 . See S.F.C.Moore, The S e i z u r e of 
B r i l l by the Sea Beggars, H i s t o r y Today. 1 9 7 2 . 
PP.3 6 4 - 7 2 . 
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counterparts i n the v a r i o u s p i r a t i c a l r i n g s such 

as were operated by the Carews and Horseys 
43 

from the E n g l i s h s i d e of the Channel 0 One product 
of Coligny's appointment was a f i n e a t l a s p re
sented to him by the Huguenot Guilliaume l e T e s t u 

4 4 

i n 1 5 5 5 . I n another Huguenot c i t y , Lyons, 

N i c o l a s de N i c o l a i , who had e a r l i e r been i n E n g l i s h 

s e r v i c e f o r Lord L i s l e , t r a n s l a t e d Pedro de Me dinars 

J C . G a r r e t t , Marian E x i l e s . Cambridge,1938, p.108 
g i v e s d e t a i l s of how John Ponet i n e x i l e i n 
S t r a s s b u r g annotated P e t e r Carew's1 copy of P e t e r 
Martyr's Decades of the New World producing thereby 
a t o l e r a b l e r u t t e r f o r the North A t l a n t i c based 
on these annotations, p r i n c i p a l l y of the chapter 
t r e a t i n g of"the ordinary n a v i g a t i o n from Spaine to 
the West I n d i e s % through Jean Ribaut to the F r e n c h 
Court i t s e l f , and a trade i n smuggled P r o t e s t a n t 
l i t e r a t u r e from Emden to London. 

Cumining Skelton, Qui run, The Discovery of North 
America. Paul E l e k , London,1971, p.153-
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Arte de Nave gar i n t o French i n 1 5 5 4 . Le T e s t u 

and N i c o l a i owed much to Portuguese and Spanish 

sources r e s p e c t i v e l y , but were both deeply h o s t i l e 

to Spain. Another d i s t i n g u i s h e d Huguenot p i l o t , 

N i c o l a s de N i c o l a i served Henry V I I I as a p i l o t , 
but returned to France i n 1 5 ^ 7 t a k i n g w i t h him 
v a r i o u s E n g l i s h c h a r t s and a copy of Alexander Lynd-
s a y 8 s R u t t e r of the North. Once back i n France he 
obtained and t r a n s l a t e d a copy of Pedro Medina*s 
Arte de Navegar about 1 5 4 9 - He wrote i n the 
d e d i c a t i o n of t h i s work: 

"Recourant done au secours des l i v r e s , pour 
mettre au not mes p e r e g r i n a t i o n s t e r r e s t r e s 
et marines, l a p l u p a r t f a i c t e s par v o s t r e 
commendant, en m'aidant du l i v r e l e Seignuer 
P i e r r e de Medine, P i l o t e du Roy d*Espaigne 
sur l e s Indes O c c i d e n t a l e s , l e trounay tant 
u t i l e et n e c e s s a i r e ceux qui ont £t voyager 
s u r mer par v o s t r e a u t h o r i t e , que l e deu de 
mon e s t a t me c o n t r a i g n i t voluntairement a 
l e l e u r f a i r e entendre par l e t r a d u c t i o n 
que l e l e u r en presente sous v o s t r e bonne 
grace e t r o y a l l e f a v e u r " . f . 2 . 

N i c o l a i was e v e n t u a l l y granted the King's P r i 
v i l e g e p r o t e c t i n g h i s work from unauthorised 
r e p r i n t i n g f o r ten years on the 1 1 t h September 1 5 5 0 . 

See N i c o l a s de N i c o l a i , L*Art de Navjger de 
>taistre P i e r r e de Medine Espaignol? con tenant 
toutes l e s r e i g l e s . s e c r e t s e t enseianementfl 
n e c e s s a i r e s . a l a bonne n a v i g a t i o n . T r a d u i t de 
C a s t i l l a n en F r a n c o v s t avec augmentation at i l l u s 
t r a t i o n de p l u s i e u r s f i g u r e s et annotations, par 
N i c o l a s de N i c o l a i . du Dauphine f Geographe du 
t r e s C h r i s t i a n Roy Henri I I de ce Noms E t dedjLe 
a sa t r e s Auguste Maieste.. A Lyon chez Guilliaume 
R o u i l l e . Avec P r i v i l e g e pour d i x ans 1 5 5 4 . 

A r e p r i n t of t h i s work by De Boer Maritieme 
Handboeken Bussum i s a v a i l a b l e . I t contains an 
x n t e r e s t i n g woodcut ch a r t of the A t l a n t i c by 
N i c o l a i on f f . 2 4 - 2 5 . I t i s very n e a r l y i d e n t i c a l 
w i th the p r i n t e d c h a r t s produced from the N i c o l a i 
o r i g i n a l by the Venetian p r i n t e r F o r l a n i i n 1 5 6 0 . 

Derek Howse 'The E a r l i e s t P r i n t e d Sea Charts, 
1 4 8 5 - 1 5 6 9 * i n I n g r i d and Other S t u d i e s . N.M.M. 
Monograph, No.3 ^ - 1 9 7 8 , p.18. 
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l a t e r to d i e f i g h t i n g the Spaniards, was Jean 

R i b a u l t . I n 1 5 5 6 he i n v o l v e d h i m s e l f i n a 

c o n s p i r a c y a g a i n s t P h i l i p and Mary's r u l e i n 

England which met w i t h f a i l u r e a t 
I 46 Scarborough,but helsurvived u n t i l 1 5 6 5 . 

The French i n t e r e s t i n oceanic n a v i g a t i o n , 

and i t s e a r l y a l l i a n c e w i t h the Huguenot cause, i s , 

u n t i l Queen E l i z a b e t h ' s r e i g n , i n marked c o n t r a s t 

to the way i n which the E n g l i s h adopted these s k i l l s 

even though there were s e v e r a l common p o i n t s of 

interchange. U n t i l 1 5 5 0 the E n g l i s h were not 

broadly speaking a p p r e c i a t i v e of the technology of 

Jean R i b a u l t s a i l e d from Le Havre on 1 5 t h 
February 1 5 6 2 with 150 men i n two Dutch v e s s e l s 
and r e c o n n o i t r e d the coast of F l o r i d a as has been 
r e v e a l e d by the r e c e n t d i s c o v e r y i n the Museo Naval 
i n Madrid of the map made i n 1562 by N i c o l a s B a r r e , 
a p i l o t who accompanied R i b a u l t . On h i s r e t u r n he 
fought with the Huguenots during the siege of 
Dieppe i n 1562 and then f l e d to England from the 
t r o u b l e s of the c i v i l war i n 1 5 6 3 . R i b a u l t 
cre a t e d a s e n s a t i o n i n E l i z a b e t h a n London w i t h h i s 
news, publis h e d as "The whole and True Discoverye 
of T e r r a F l o r i d a " i n 1563 and accompanied S t u k e l e y 
on a r i v e r p r o c e s s i o n . However, though imprisoned 
i n England, afterwards he l a t e r managed to escape 
to r e j o i n Admiral Coligny who had meanwhile d i s 
patched Laudonier£- to found a colony i n F l o r i d a . 
R i b a u l t , however, encountered the Spanish f o r c e s 
of Pedro Menendez de A v i l e s , Admiral of Spain and 
newly appointed Governor of F l o r i d a and was k i l l e d 
and the colony a n n i h i l a t e d . Pedro Menendez de Avile*s 
wrote to P h i l i p I I on 15 October 1 5 ^ 5 

" I had Juan Ribao, with a l l the r e s t , put to the 
k n i f e ... and I hold i t v e r y good fortune t h a t 
he should be dead: f o r the King of France could 
do more with him w i t h f i f t y thousand ducats than 
others w i t h f i v e hundred thousand; and he could 
do more i n one year than another i n ten, f o r he 
was the most experienced seaman and c o r s a i r 
known, and v e r y s k i l f u l i n t h i s n a v i g a t i o n of 
1he I n d i e s and the coast of F l o r i d a " . 

See Cumming ,Skel ton and Quinn, The Discovery of 
North America. Paul E l e k , London,! 0^!, p . 1 7 1 . 
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oceanic n a v i g a t i o n . I n t h i s context i t i s i n t e r 

e s t i n g to note John Cabot was of Genoese b i r t h , 

and though h i s son S e b a s t i a n s a i l e d the A t l a n t i c 

twice more ̂  the l a t t e r took h i s knowledge and 

c h a r t s to Spain i n 1512 aware that the s i g n i f i c a n c e 

of h i s knowledge would be a p p r e c i a t e d and gener

ously rewarded. His departure l e f t c e r t a i n c a r t o 

graphic information about the A t l a n t i c w i t h a group 

of B r i s t o l merchants. Apart from the attempt to 

c r o s s the A t l a n t i c made by John R a s t e l l i n 1 5 1 7 » 

l i t t l e or no use was made of the knowledge. Indeed, 

John R a s t e l l h i m s e l f was moved to w r i t e a play i n 

1519 deploring the f a i l u r e to maintain i n t e r e s t i n 

Newfoundland, geography, cartography, n a v i g a t i o n a l 

instruments and astronomy. U n t i l 1540 there was 

J e a n e t t e T.Connor, J^an, R-f/haiit . F l n r i r i a State 
H i s t o r i c a l Society, Miami, 1927 . 

John R a s t e l l was a London p r i n t e r i n t e r e s t e d i n 
cosmology who pressed f o r the d i s s e m i n a t i o n of 
s c i e n t i f i c knowledge, but h i s one major voyage, 
an i l l - f a t e d e xpedition to Newfoundland, f a i l e d 
because he was unable to command the a l l e g i a n c e 
of h i s crew who returned to London with him locked 
i n h i s cabin. John R a s t e l l ' s p l a y was w r i t t e n 
i n 1519 and e n t i t l e d "A New I n t e r l u d e and a mery 
of the nature of the i i i i elements". The p l a y e r s 
i n t h i s I n t e r l u d e brought astronomical instruments 
and a world map onto the stage. Anthony a Wood 
says the t e x t was i l l u s t r a t e d w i t h maps and wood
cuts and covered matters such as the d i s c o v e r y of 
America and Cathay and the need to t r a n s l a t e into 
E n g l i s h works on astronomy. I n f a c t no thing was 
published u n t i l 1550 when W i l l i a m Salysbury pub
l i s h e d a t r a n s l a t i o n of Linacre's L a t i n t e x t of 
P r o c l u s ' s *Sphaera*. T h i s was only found a f t e r a 
lengthy s e a r c h of the b o o k s t a l l s around S t . P a u l ' s 
churchyard and even 30 y e a r s a f t e r R a s t e l l wrote 
h i s testimony to the l a c k of E n g l i s h i n t e r e s t i n 
n a v i g a t i o n before Queen Mary's r e i g n outside the 
small group p a t r o n i s e d by the L i s l e s . 

See a l s o F.R.Johnson, Astronomical Thought I n 
Renaissance England. A Study i n E n g l i s h S c i e n t i f i c 
Writings from 1560 - 1 6 4 5 . John Hopkins P r e s s , 
Baltimore, 1 9 3 7 , p. 1 2 1 . 
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only one book which, even mentioned America. That 

was w r i t t e n by John Doesbrowe, but was p r i n t e d 

i n Antwerp i n 1 5 1 1. I t s t i t l e r e v e a l s that i t 

was fundamentally a p o p u l a r i s t account c a l l e d Of 

newe landes and of ye people founde by the 

messengers of the Kynge of Portyugale named 

Emanuel of the X dyvers nacyons crystened Of 

Pope Johan and h i s landes and of the c o s t e l y keyes 
48 

of wonders melodyes t h a t i n that land i s . 

Those Englishmen who were i n t e r e s t e d i n 

n a v i g a t i o n went to Spain to work with the Casa de 

Contratacion. Those emigrants included such 

dynamic i n d i v i d u a l s as Robert Thorne, Roger Barlow, 

Thomas Bridges and p i l o t s Henry Latimer and 

Sebastian Cabot. The Wardens and Drapers of 

London objected to the mooted i d e a of e n t i c i n g 

S e b a s t i a n Cabot back and int o t h e i r s e r v i c e , s a y i n g 

i n 1 5 2 1 : -
"And we thynk i t were sore aventour to 
joperd V shipps as with men and goodes unto 
the s a i d H a n d uppon the s i n g u l a r t r u s t 
of one man, c a l l y d as we understand, 
Sebastyan,whiche Sebastyan, as we here say, 
was never i n t h a t land hym s e l f , ... f o r the 
s a i d S e b a s t i a n cannot be but i n one s h i p , 
than the other i i i j shipps and men stande 
i n grete p e r i l l , f o r l a k of connyng maryners 
i n knowledge of thoos p a r t i e s " . ° __ 

J.A.Williamson, The Ocean i n E n g l i s h H i s t o r y , 
London, 1 9 4 1, p p . 6 0 - 6 2 . 

49 
* J.A.Williamson, The Cabot Voyages and B r i s t o l 

Discovery. Hak.Soc.Ser.II CXX 19<b1 . See an 
E x t r a c t from the MS. Records of the Drapers 
Company of London on pp.2 8 8 - 9 . 
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I n 1 5 2 5 - 7 England had the chance to a c q u i r e 

a share i n the s p i c e i s l a n d trade, a p r o j e c t which 

i n t e r e s t e d Archbishop Lee of York when he heard 

Robert Thorne advocate t h i s purchase. However, 

when Lee proposed to Wolsey that Thome's sugges

t i o n be followed up by buying the share Charles V 
50 

planned to s e l l to P o r t u g a l , nothing was done. 

Given t h i s l a c k of o f f i c i a l i n t e r e s t or 

patronage, i t i s not s u r p r i s i n g t hat the f i r s t 

s e r i o u s E n g l i s h i n t e r e s t i n I b e r i a n n a v i g a t i o n a l 

methods should be seen amongst those r e g u l a r l y 

s a i l i n g past France to the I b e r i a n P e n i n s u l a . 

T h i s i s r e v e a l e d by the e a r l y records of the High 

Court of Admiralty. I n 1533 John A'Borough i s 

c i t e d as p o s s e s s i n g n a v i g a t i o n a l instruments worth 

over £ 5 . His instruments included a Portuguese 

Reportium (geographical guide),Spanish and E n g l i s h 

r u t t e r s , two Spanish compasses, a chart f o r " a l l 

l e v a u n t " and another chart of an u n s p e c i f i e d a r e a . 

He a l s o possessed two hugely s i g n i f i c a n t i n s t r u 

ments which appear i n the inventory of h i s s h i p , 

Note a l s o the Thorne br o t h e r s l e f t an important 
c o l l e c t i o n of n a u t i c a l c h a r t s , instruments and 
books to found a s a i l o r s ' l i b r a r y i n B r i s t o l . Seer53i-l 

For d e t a i l s of E n g l i s h commercial involvements 
see E.Conne11-Smith 4 E n g l i s h Merchants t r a d i n g to 
the New World i n the E a r l y S i x t e e n t h Century'. 
B u l l e t i n of H i s t o r i c a l Research 1 9 5 0 , pp.5 3 - 6 6 ; 
and Pauline Croft,'The Spanish Company*, London Re
cord S o c i e t y 1973 f p p . v i i - l i i . 

For Lee's proposal to Wolsey see Antonia McLean 
Humanism and the R i s e of Science i n Tudor England, 
Heinemann, London, 1 9 7 2 , p.1 2 4 . 
See Appendixl ? 7*531-1 e x t r a c t o f the W i l l o f 

Nicholas Thorne i n The Great Orphan Book and Book 
of W i l l s No. 1 . B r i s t o l Record O f f i c e D 4 4 2 l ( l ) . 



2 2 3 . 

the 'Michael of Barnstaple* as f o l l o w s 
WA balestowe / c r o s s - s t a f t / a Quadryant 
and a Lodestone and a Rynnyng G l a s s e 
which i s worth x x v j s v i i j d . n 5 l 

By 1 5 ^ 0 a few E n g l i s h seamen began to 

app r e c i a t e the value of such a i d s , and t h e r e f o r e 

took what o p p o r t u n i t i e s o f f e r e d themselves to 

obta i n both instruments and p r a c t i t i o n e r s . Thus 

i n the law s u i t that followed the attempted voyage 

of the "Barbara' to B r a z i l i n 1 5 ^ 0 , John P h i l l i p s 

and R i c h a r d Stone are reported as f o r c i b l y t a k i n g 

s e v e r a l n a v i g a t i o n a l a i d s from a captured French 

p i l o t , Robert N y c o l l of Dieppe. The ^ B a r b a r a 8 s " 

crew, a r r e s t e d on s u s p i c i o n of p i r a c y , subsequently 

a l s o s t a t e d that they captured a Spanish p i l o t 

from a B i s c a y a n ship and another Spanish p i l o t 

i n the Caribbean and took every Spanish c h a r t they 

could. 

High Court of Admiralty, I n s t a n c e and P r i z e 
Courts, L i b e l s e t c . PRO. HCA/24 /5. F i l e of 
Proceedings m the High Court of Admiralty. 
John A borough contra John Andrewes. 

J u s t as the Spaniards adopted I t a l i a n i d e a s , s o 
d i d John A Borough, f o r he had experience i n the 
Mediterranean trade from B r i s t o l , see Jean Vanes, 
'Documents I l l u s t r a t i n g the overseas trade of 
B r i s t o l i n the S i x t e e n t h Century* f B r i s t o l Record 
S o c i e t y Vol.XXXI 1 9 7 9 , pp.159-61 c i t e s . 
HCA/24/7 A 

b i l l of exchange compiled by Robertus 
Cressy, P u b l i c Notary, 23 June, 1533 c i t e s 
"noble John Aborow, Englysheman, patron of the 
shipp Saynt Myghell, standying a t the present 
tyme i n the port of Messina. 
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"John Phellypes had the / F r e n c h ^ p i l o t t e ' s 
card / c h a r t / and one R i c h a r d Stone of 
Dartemouthe had the master's cheste and 
a l i t t l e carde with an e s t r o l a b y ^ which 
was the p i l o t t e ' s , a b a l e s t e l y / c r o s s - s t a f f / 
an instrumente belongyng to. the o f f i c e of 
a p i l o t t e f o r the nyghte ^ n o c t u m a l ^ • • 
Grene /a merchant who died on the voyage/ 
had a v e r y e x c e l l e n t goodly carde f o r a l l 
the parteyes of England, Fraunce, B r i t t a g n e , 
Spayne, Portyugale, the Strayghtes of 
Malaga, i n t o S c i o , a l l the quoste of 
B r a s e l l and Kennyballes, a l l the empirours 
I n d i a n s , so along New founde lande, with 
other dyvers straunge p l a c e s . Which carde, 
W i l l i a m Hare of Berkyng brought of Gremell 
f o r I X s . " 5 2 

A l s o i n 1540 w i t h encouragement from Visco u n t 

L i s l e , an e n t h u s i a s t f o r the new techniques of 

n a v i g a t i o n , Henry V I I I began to extend r o y a l 

patronage to the p r a c t i t i o n e r s of these a r t s , 

appointing John A Borough, Overseer of harbour 
53 

works a t Dover. S h o r t l y afterwards he began 

the patronage of French p i l o t s a l r e a d y d i s c u s s e d . 

Henry V I I I , through h i s i n t e r e s t i n mathematics, 

a l s o made a major c o n t r i b u t i o n to the mathematical 

r e v i v a l i n England begun by Bishop T u n s t a l l with 
54 

De Arte Supputandi i n 1 5 2 2 . Henry V I I I 9 s 
"^High Court of Admiralty, Oyerjknd Terminer Records 
PRO.HCA/i /33. The Book of Examinations of P i r a t e s 
f o r the years 1535 to 1546 r e v e a l s that the "Barbara's" 
crew were a r r e s t e d on s u s p i c i o n of p i r a c y i n 1 5 4 0 

by the Mayor of Dartmouth. The Spaniards i n v o l v e d 
were"Petro Ryvero l a t e master and Redrigo A l l v e r i s 
l a t e p y l o t t " . T h i s case i s a l s o d i s c u s s e d i n PRO's 
i n t r o d u c t o r y notes to the High Court of Admiralty 
Records. 
53 
-^E.G.R.Taylor, The Mathematical P r a c t i t i o n e r s of 
Tudor and S t u a r t England 1485-1714. Cambridge<. 1 9 7 0 . 
B i o g r a p h i c a l N o t e s , p . 1 6 7 . 
54 

Cuthbert T u n s t a l l , De Arte Supputandi L i b r i Quat-
tuor, Pynson, London ? 1 5 2 2 . T h i s work aroused con
s i d e r a b l e i n t e r e s t i n Europe, being r e p u b l i s h e d i n 
P a r i s i n 1 5 2 9 , 1535 and 1558 and i n S t r a s b u r g i n 
1 5 4 3 , 1 5 4 4 , 1548 and 1 5 5 1 . I t a l i o caused Simon 
Gryneaus to dedicate h i s E u c l i d to T u n s t a l l , Bishop 
of Durham. 
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i n t e r e s t became so w e l l known that Peter Appianus 
sent him one of the seventeen hand p r i n t e d copies 
of h i s own work Astronomican Caesareum i n 1 5 4 6 . 
T h i s mathematical i n t e r e s t was important because 
i t helped to f o s t e r mathematical theorems u s e f u l 
at s e a , as w e l l as creating' the i n t e l l e c t u a l l e a v e n 
upon which n a v i g a t i o n a l progress would henceforward 
depend. Patrons of mathematics i n the 1 5 ^ 0 s 
included John Dudley and h i s w i f e . They p a t r o n i s e d 
Jean Ribaut, John Cheke and h i s p u p i l a t Cambridge, 
John Dee. L i s l e 9 s patronage and a c t i o n through 
Edward V I 8 s p r i v y c o u n c i l brought three important 
st r a n d s of development together: French p i l o t s and 
n a t i v e mathematicians, and d i r e c t i n t e r e s t a t the 
h i g h e s t l e v e l of government. As Lord High Admiral 
between 1542 and 1547 and indeed l a t e r , he was 
prepared to use h i s powers, contacts and i n f l u e n c e 
to f u r t h e r h i s own i n t e r e s t s as opportunity o f f e r e d . 
His use of power to imprison Jean Ribaut i n the 
Tower i n 15^7 to prevent h i s r e t u r n to France, and 
h i s preparedness to pay Ribaut as much as £ 7 5 per 
year, show that h i s i n t e r e s t s were not j u s t a v a r 
i c i o u s , f o r he c l e a r l y a p p r e c i a t e d Ribaut's s k i l l s 

56 

and knowledge. Lik e w i s e L i s l e and S e b a s t i a n 

Cabot had a c l o s e working r e l a t i o n s h i p based on 

Cabot's knowledge. T h i s was a v i t a l p a r t of the 

ambitious plans they l a i d f o r voyages to the North 
57 

West, Peru, and Guinea. 
56 

E.G.R.Taylor, The Mathematical P r a c t i t i o n e r s of 
Tudor and S t u a r t England 1485-1714. Cambridge»1970. 
p . 1 7 . A Charter party f o r a tramp voyage i n the 
Mary Plantagenet 1531 i s signed by John A Borough 
as the "attornye and depputty f o r my Lord L y s l e yn 
t h i s b e h a l f f e . PRO. S.P. 3 / 9 / 6 6 . 
57 

R.Beazley, John and S e b a s t i a n Cabot. F i s h e r 
Unwin, London, 1898, pp.197-8. 
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Sebastian Cabot had been encouraged back to 

England p a r t l y by h i s marriage to the daughter of 

an important member of B r i s t o l ' s merchant community 

with c l o s e Spanish connections, p a r t l y w i t h the 

encouragement of h i s stepson, Harry O s t r i c h , and 

h i s n a v i g a t o r f r i e n d , John Alday, but most s i g n i f i c 

a n t l y by the prospect of the huge f i n a n c i a l i n c e n 

t i v e o f f e r e d by the E n g l i s h P r i v y C o u n c i l . I n 1 5 ^ 7 

they were prepared to o f f e r £ 1 0 0 f o r h i s safe pas

sage from Spain, a y e a r l y grant of £166 I 3 s.4d. and 

the prospect of other subventions, such as the £ 2 0 0 

58 

he r e c e i v e d i n 1551 . They were a l s o prepared to 

fend o f f the diplomatic p r e s s u r e s and requests from 

Charles V f o r h i s r e t u r n which the l a t t e r p e r s i s 

t e n t l y made between 1 5 ^ 7 and 1 5 5 4 . ^ 

Within a year of h i s r e t u r n Cabot had organ

i s e d a n a v i g a t i o n a l t r a i n i n g c r u i s e to the Mediter

ranean i n the barque "Aucher" under Roger Bodenham 

and a Spanish p i l o t c a l l e d Nobieza. Bodenham l a t e r 

told Hakluyt 
1 1. . . a l l those mariners that were i n my s a i d 
s h ip - which were besides boys three score 
and ten, - f o r the most pa r t were w i t h i n 
f i v e or s i x y e a r s a f t e r , able to take charge 
of ships and d i d " . ^ 

5 8 I b i d . p p . 1 6 6 - 7 , 1 6 9 - 7 0 , 1 7 2 - 3 , 175 and 2 0 2 . 

5 9 I b i d . p p. 1 7 0 - 1 , 1 9 5 - 2 0 0 . 

^°R.Hakluyt, P r i n c i p a l Navigations. Hakluyt S o c i e t y 
E x t r a S e r i e s V o l . 5 , Glasgow 1 9 0 3 - 5 , p.7 6 . 
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Among the more famous members of the "Aucher * s" 

crew was Ri c h a r d Chancellor, who was t r a i n e d a t 

the expense of S i r Henry Sidney, who had a l s o 

arranged that John Dee t u t o r h i s protege. 

Chancellor proved a man of great t a l e n t as a 

navig a t o r and was chosen as c h i e f p i l o t of the 

1553 e x p e d i t i o n to the North West sponsored by the 

Company of Merchant Adventurers. A d e t a i l e d s e t of 

•Ordinances 1 f o r the voyage of 1553 were drawn up -

by Cabot on the Spanish model. The seventh 

ordinance i n p a r t i c u l a r s p e c i f i e d the duty to keep 

a w r i t t e n record of the observations of land, t i d e s , 

elements, a l t i t u d e s of sun, moon and s t a r s which 

were to be agreed a t weekly conferences and the 
61 

records kept f o r the company's f u t u r e usage. 

Not only d i d t h i s long voyage b r i n g a new d i s c i p 

l i n e , the voyage brought England new markets i n 

R u s s i a and a c c l a i m to Chance l l o r as the d i s c o v e r e r . 

From the t e c h n o l o g i c a l point of view, the voyage 

i s i n t e r e s t i n g because the Company a t Cabot's 

i n s i s t e n c e bought n a v i g a t i o n a l instruments and 

charts a f t e r Spanish prototypes. Not only d i d 

England gam d i r e c t l y from h i s c a r t o g r a p h i c know

ledge, h i s i n t e r e s t i n instruments encouraged the 

R.Hakltiyt, P r i n c i p a l Navigations. Hakluyt S o c i e t y 
E x t r a S e r i e s , Vol„II, p.1 9 5 . 

See there "Ordinances, i n s t r u c t i o n s and Adver-
tizments of and f o r the d i r e c t i o n of the intended 
voyage f o r Cathay, compiled, made, and d e l i v e r e d 
by the Right Worshipful Master S e b a s t i a n Cabota 
Esq., Governor of the Mystery and Company of Mer
chants Adventurers f o r the d i s c o v e r y of reg i o n s , 
dominions, i s l a n d s and p l a c e s unknown*1. 
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E n g l i s h i n the a r t of metal working and engraving 

to a new and f a r higher standard. An astronomer's 

a s t r o l a b e of t h i s period s u r v i v e s b e a r i n g the 

c r e s t s of the Duke of Northumberland, Edward V I 
62 

and S i r John Cheke. I t was made by Thomas G e r n i n i , 

a Fleming who s e t t l e d i n London " w i t h i n the 

P r e c i n t s of the l a t e B l a c k f r i a r s " i n the r e i g n of 

Henry V I I I perhaps as a Pr o t e s t a n t refugee^because 

he became a member of the Dutch (Reformed} - Church 
6 3 

i n A u s t i n F r i a r s . His c r a f t may owe something 

to the instrument makers of h i s n a t i v e Louvain 

and Antwerp and to Mercator and Walter A r s e n i u s , 

the nephew of Gemma F r i s i u s . The s i g n i f i c a n c e of 

such contacts with the Low Countries was to grow 

r a p i d l y i n the l a t e s i x t e e n t h and e a r l y seventeenth 

c e n t u r i e s , b u t even i n t h e mid-sxxteenth century i t was 

very s i g n i f i c a n t for instrument making. 

The Dutch and Flemings were able to e s t a b l i s h 

t h i s p o s i t i o n because s h o r t l y a f t e r 1500 they 

mastered a new technique of making globes which 

avoided the use of v a s t l y expensive engraved 

hollow metal spheres. The technique u t i l i s e d 

p r i n t e d paper gores ( u s u a l l y twelve 3 0 ° gores) 

and thus permitted standard products because f i r s t 

wood blocks and l a t e r copper p l a t e s could be used. 
D.W.Waters, The A r t of Navigation i n England i n 

E l i z a b e t h a n and E a r l y S t u a r t Times. NMM. 1978. 
p l a t e s XXVII and X X V I I I i l l u s t r a t e t h i s a s t r o l a b e . 
See a l s o page x v i i . 

•^E.G.R .Taylor, Mathematical P r a c t i t i o n e r s of 
Tudor and Stuart England, pp.165-6. 
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Gemma F r i s i u s i n i t i a t e d a technique of manufacturing 

globes la r g e enough to be used f o r n a v i g a t i o n , as 

t y p i f i e d by the c e l e s t i a l globe now preserved a t 

Greenwich and the t e r r e s t r i a l globe preserved i n 

Vienna. These globes of 1h \ " diameter were made 

by mounting engraved gores on a stronger core of 

p l a s t e r , p apier mache and wood. A f u r t h e r advance 

made by F r i s x u s ' s p u p i l , Gerhard Mercator, between 

1536 and 15̂ -1 was based on the work of Dr.Pedro 

Nunez. Mercator's famous t e r r e s t r i a l globe of 

15*+1 shows engraved rhumb l i n e s on the p r i n c i p l e s 

s e t out by Nunez i n h i s T r a c t a t u s . J u s t as 

Gemini's work went to i n f l u e n t i a l patrons i n 

England, so did Mercator's. His t e r r e s t r i a l globe 

of 15^1 was i n i t i a l l y presented to N i c o l a s Perrenot, 

Siegneur de G r a n v e l l e , C o u n c i l l o r to Charles V and 

fa t h e r of Card i n a l G r a n v e l l e . A l l t h i s shows the 

growing i n t e r e s t of i n f l u e n t i a l patrons i n northern 

Europe i n geography, n a v i g a t i o n and t h e i r a s s o c i 

ated a i d s and s k i l l s . 

Such e n t h u s i a s t s for these new s k i l l s were to 

be found not only amongst Cha r l e s V's p o l i t i c a l 

a d v i s e r s , or only i n Spain and Por t u g a l , they 

wore i n c r e a s i n g l y obvious i n England i n the govern

ment of P h i l i p and Mary and i n Fr a n c e . To some 
6Z*N«MM, r e f .NA/G/I35. T h i s c e l e s t i a l globe by Gemma 
F r i s i u s c a r r i e s the i n s c r i p t i o n j u s t above the 
e q u a t o r i a l meridian "Faciebunt Gemma F r i s i u s 
Medicus ac mathematicus, Gaspar a Myrica & 
Gerardus Mercator Rupelmundamus anno a p a r i t a 
v i r g i n e o 1537"• 
65N,MM, re f . NA/G/88. 



230. 

extent t h i s was i n e v i t a b l e given the c l o s e l y 
i n t e r t w i n e d threads of economic p o l i t i c a l and 
maritime nature between I b e r i a , the Low Cou n t r i e s , 
France and England. I n par t these were based on 
the C a s t i l i a n wool trade, i n par t on the t r a n s 
ference of Portugal's Spice F a c t o r from Lisbon to 
Antwerp i n 1504 and i n par t on the p o l i t i c a l unions 
created by Charles V and P h i l i p I I but g r a d u a l l y 
conscxousness of these t i e s began to subside i n 
the climate that emerged from the 1550s onwards. 
T h i s happened mainly f o r r e l i g i o u s and p o l i t i c a l 
reasons, but a l s o because the northern powers 
became i n c r e a s x n g l y aware of regions outside 
Europe and of the value of the technology of 
na v i g a t i o n that permitted the I b e r i a n seaborne 
empires to f l o u r i s h , , 

Sentiments of t h i s type l e d Richard Eden, on 

the back of the enthusiasm aroused by the no r t h 

western e x p l o r a t i o n of 1553-4 , to p u b l i s h a s t r i n g 

of f o r e i g n t r a n s l a t i o n s . He began by t r a n s l a t i n g 

Sebastian Monster's A t r e a t y s e of newe I n d i a w i t h 

other new founde landes ... as w e l l eastwarde as 
66 

westward ... i n 1553f followed i n 1555 by an 
Both t h i s work and the t r a n s l a t i o n made by Richard 

Eden of Peter Martyr d'Angheira's Decades of the 
Newe Worlde or Vest I n d i a ^u'ktt<hsd 1*1.Lf-ixUn f^jTap/tear <» a. 
c o l l e c t i o n of Eden's works published i n 157/ by 
Richard Jugge. Therefore see The History of 
Travavle i n the West and E a s t I n d i e s and other 
countrev's l y i n g by evther wav r towardes the f r u i t 
f u l and ryche Mollucas As Mnscnvia f Persia,. ( ? ) 
Syria.Aegypt. E t h i o p i a . Guinea. China i n Cathago 
and Cipangu. With a d i s c o u r s e of the North West 
Passage. Gathered i n parte and done i n t o Bnglvsshe 
by R i c h a r d Eden, Newly s e t i n order and Augmented 
by and f i n i s h e d by R i c h a r d W j l l e s n Imprinted a t 
London by Richar d Jugge 1577 . Richar d Eden was 
c i t e d before Bishop Gardiner of Winchester i n 1555 
by the Bishop of L i n c o l n i n an a c c u s a t i o n of heresy, 
I t l e d to h i s being deprived of h i s post i n the 
E n g l i s h T reasury of the P r i n c e of Spain. His r e a l 
n-F^anr^a R f l - a i n s f Snain was p o s s i b l y h i s t r a n s l a t i o n 
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E n g l i s h t r a n s l a t i o n of P e t e r Martyr's The 

Decades of the neve world or v e s t I n d i a , 

Conteyning the n a v i g a t i o n s and conquestes of the 

Spanyardes ... which had f i r s t been published 

i n 1511 but had not caught the i n t e r e s t of n o r t h e r n 

Europe u n t i l 1555. By adding to t h i s Oveido's 

Of the ordinary navygation from Spayne to the 

West I n d i e s , he provided the E n g l i s h with an 

e a r l y A t l a n t i c r u t t e r . 

Eden was a shrewd e d i t o r and t r a n s l a t o r and 

from 15^4 had experience i n the Treasury of the 

problems of government which permitted h i s c l o s e 

contacts with S i r W i l l i a m C e c i l and l a t e r w ith 

Sebastian Cabot. T h i s l e d to h i s being able to 

c l e a r l y point the moral of some voyages of e x p l o r a 

t i o n d e s c r i b e d m the Decades . Thus, when e x p l a i n 

ing the reasons f o r Vespucci's s u c c e s s f u l voyage, 

67 
R i c h a r d Eden, The Decades of the Neve Worlde or 

W^t I n d i a P Contevnvng the n a v i g a t i o n s and con-
questes of the Spanyardes. w i t h the p a r t i c u l a r 
d e s c r i p t i o n of the moste rvche and large landes 
and I l a n d e s l a t e l y founde i n the west Ocean 
pertevnvng to the i n h e r i t a u n c e of the, n i ikinges of 
Spavne. I n the which the d i l i g e n t reader may not 
only consyder what commoditie mav hereby chaunce 
to the holy c h r y s t i a n world i n tvme to come. but 
a l s o l e arne many s e c r e a t e s touchynge the lande. 
the sea, and the s t a r r e s . very n e c e s s a r i e to be 
knowe to a l such as s h a l attempte any naviga^i-ons. 
or otherwise have d e l i t e to beholde the strange 
and wonderfull woorks of God and nature. Wrytten 
i n the L a t i n e tounge by P e t e r Martyr of AngMera. 
and t r a n s l a t e d i n t o Englysshe by Richarde Eden . 
Londonj. I n aedibus G u i l h e l m i Powell, Anno 1555. 

See a l s o footnote 43 f o r d e t a i l s of the r u t t e r 
compiled from P e t e r Carew's copy i n Strafeburg 
i n the autumn of 1555. However, Eden's b e s t des
c r i p t i o n s of the A t l a n t i c were i n the two accounts 
of the Guinea voyages r a t h e r than f o r the voyage 
to the West I n d i e s which Ponet annotated. 



232. 

lie c a r e f u l l y i n c l u d e d Vespucci's d e s c r i p t i o n of 

the Southern Cross w i t h the added comment that 

Vespucci could observe such things i n "havyng 

knowledge of geometrie" and because Vespucci had 
68 

"byn s k y l f u l i n the sc i e n c e of Cosmographie n. 

Important though the e a r l y works of Eden were 

i n widening the horizons of the E n g l i s h , they d i d 

n e c e s s a r x l y draw a t t e n t i o n to the best and most 

u s e f u l n a v i g a t i o n a l p o i n t s . I n e x t o l l i n g V e s p u c c i 9 

q u a l i t i e s he drew a t t e n t i o n to the methods of 

French p i l o t s , which was not n e c e s s a r x l y the be s t 

t r a i n i n g . Thomas Wyndham, who was put i n charge of 

the E n g l i s h expeditions to the west A f r i c a n c o a s t s 

i n 1551-2 , had been t r a i n e d by French p i l o t s . He 

r e a l i s e d the p o t e n t i a l o f f e r e d by the chance of 

f a l l i n g i n t o the company of two Portuguese p i l o t s , 

Anthony Pinteado and F r a n c i s c o Rodrxgues, and y e t 

though they taught h i s E n g l i s h crews the s e c r e t s 

of the wind systems and c u r r e n t s of the Guinea 

coast, he was not prepared to f o l l o w t h e i r a d v i c e 

and p r a c t i c e as c l o s e l y as Cabot. Consequently 

Wyndham q u a r r e l l e d with Pinteado and denied the 

Portuguese any say i n t h e " L i o n 8 s" navxgatxon. 

Again, d i s r e g a r d i n g Pinteado's advice not to s a i l 

e a st from the Guinea coasts towards the Niger D e l t a 

Wyndham l e d h i s f l e e t e a s t , only to f i n d that he 

and the crews were unable to stand the climate and 

D.W.Waters, The A r t of Navigation, i n England 
i n Elxzabethan and E a r l y S t u a r t Times. N.M.M., 
1978, p. 87 . 
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d i s e a s e of the region. y Only f o r t y out of a 

hundred and f o r t y men returned, and the s u r v i v o r s 

owed t h e i r l i v e s to Rodrigues's guidance. The 

moral was to f o l l o w I b e r i a n p r a c t i c e more c l o s e l y . 

The absence of such problems i n the R u s s i a n 

trade speaks f o r the wisdom of Cabot's d e t a i l e d 

ordinances which s e t out r e s p o n s i b i l i t i e s i n 

d e t a i l on the Spanish model. I t was no doubt the 

absence of such problems i n the North West, 

together w i t h the f a c t that King P h i l i p was 

anxious to p r o h i b i t the entry of the E n g l i s h i n t o 

the Southern A t l a n t i c and the Caribbean which 

encouraged P h i l i p and Mary to c h a r t e r the new 

9R.Eden ( R . W i l l e s ) The H i s t o r y of T r a v a y l e 1577. 
See there "The Two v i a g e s made out of England i n t o 
Guinea i n A f r i c k e , a t the charges of certayne mer-
chantes adventurers of the C i t i e of London i n the 
yere of our Lord 1553". T h i s begins thuss 
M l n the yeare of our Lord 1553 the x i j day of 
August s a y l e d from Portsmouth two goodly shyppes, 
the Primrose and the L i o n , with a pynasse, c a l l e d 
the Moone being a l l w e l l f u r n i s h e d ... Having 
a l s o two Captaynes, the one a s t r a n g e r , c a l l e d 
Antoniades Pinteado, a Portugale, a wyse d i s c r e t e 
& sober man who f o r h i s cunnyng i n s a y l i n g , being 
as w e l l an experte p y l o t as p o l i t i k e Captaine, was 
some time i n great favour with the Kynge of 
Portugale, and to whom the c o a s t s of B r a s i l e and 
Guinea, were commytted to be kepte from Frenchmen, 
to whom he was a t e r r o r on the sea i n those p a r t e s , 
and furthermore a gentlemen of the King h i s 
maysters house. But as fortune i n manner never 
favoureth ... he was a f t e r many a d v e r s i t i e s , 
i n f o r c e d to come to England where i n t h i s golden 
voyage he_ was e v i l matched w i t h an unequal com
panion "/.Captain Wyndham/ 



Muscovy Company m 1555» 

The Muscovy Company would prove the g r e a t e s t 

E n g l i s h patron of the a r t of n a v i g a t i o n before the 

E a s t I n d i a Company was founded. I n 1555 i t mounted 

another attempt to the north-east which c o s t the 

v a l u a b l e l i f e of C h a n c e l l o r , the leading E n g l i s h 

p i l o t of h i s day. That they were able to mount a 

s u c c e s s f u l e x p e d i t i o n i n 1557 under two E n g l i s h 

T h i s c h a r t e r granted on 26 th February 1555 was 
the r e s u l t of C h a n c e l l o r ' s s u c c e s s f u l voyage to 
R u s s i a i n 1 5 5 3 - ^ » That voyage c r e a t e d pressure 
f o r a company w i t h a u t h o r i t y to hold meetings, 
make ordinances and secure compliance, and to 
hold property f o r the purpose of developing the 
t r a d i n g o p p o r t u n i t i e s r e v e a l e d by the voyage. On 
22 January 1555, the P r i v y C o u n c i l wrote to the 
attorney general and s o l i c i t o r general sending 
them 
"certayn a r t i c l e s by the King and Quenes 
Maje s t i e s commandment touchyng an i n c o r 
p oration which t h e i r M a j e s t i e s a r e pleased 
to graunte unto certayne merchauntes and 
adventurers 1 1. 

The r e c i p i e n t s of t h i s l e t t e r , Edward G r i f f i n and 
William C o r d a l l were l a t e r to be members of the 
company as were f i v e members of the P r i v y C o u n c i l . 
The c h a r t e r was granted to"The Marchants Adven
t u r e r s of England, f o r the Discovery of lands, 
t e r r i t o r i e s , i l e s , dominions, and s e i g n o r i e s 
unknowen, and not before that l a t e adventure or 
e n t e r p r i s e by sea or n a v i g a t i o n , commonly frequen
ted". T h i s t i t l e was l a t e r a l t e r e d , and the 
popular shortened t i t l e s adopted, such as the 
R u s s i a Company or the Moscovy Company. I n 1566 
the t i t l e was m f a c t a l t e r e d to the Company of 
Merchants t r a d i n g w i t h R u s s i a . I t was granted a 
monopoly of trade l y i n g 

"northwards, north eastwards and north west
wards" which were"before the l a t e adventure 
or e n t e r p r i s e not knowen, or by our f o r e -
sayd marchants and s u b j e c t s not commonly 
frequented". 

The c h a r t e r was granted on 26 th February 1555 not 
6th February 1555 as Hakluyt claimed, see Calendar 
of Patent R o l l s 155^-5 f pp.55-9 and T.S.Willan, 
The E a r l y H i s t o r y of the R u s s i a Company 1553-1603. 
Manchester U n i v e r s i t y Press j 1 9 6 8 , pp. 7 and 8 . 

Notes S i r William F o s t e r , England's Quest of 
E a s t e r n Trade, A.& C.Black. London, 1 9 3 3>reprinted 
1966. S i r William on p.11 f o l l o w s Hakluyt and 
gives the wrong date, 6 th February, 1555. 
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Chief P i l o t s was l a r g e l y due to t h e i r investment 

i n such s k i l l s not only a t the p r a c t i c a l but a l s o 

at the t h e o r e t i c a l l e v e l . Among the men they 

p a t r o n i s e d was Robert Recorde. He had studied 

mathematics a t Oxford and Cambridge before coming 

to London to l e c t u r e and teach xn 15^7. Bale 

t e s t i f i e d the q u a l i t y of h i s teaching saying that 

"He rendered so c l e a r and obvious to 
a l l c a p a c i t i e s that none di d ever _^ 
before him i n the h i s t o r y of man". 

Two of Recorders famous books of mathematical 
72 

theory were dedicated to the Muscovy Company 

while the C a s t l e of Knowledge which appeared i n 

1556 became a standard work, and one consulted to 

the turn of the century. We know Martin F r o b i s h e r 
73 

took a copy with him on h i s voyage xn 1576. I t 

contained u s e f u l informatxon on the making of an 

a r m i l l a r y sphere and engravings showxng x t s use, 
71 

Antonia McLean, Humanism and the R i s e of Science 
i n Tudor England t Hexnemann, London 1972, p . 1 3 2 . 
72 

Robert Recorde's two books dedicated to the 
Muscovy Company were The Gateway of Knowledge no 
longer extant and The WhRtstnp,e of Wi^fte , John 
Kyngston, London,1557. I t i s a p i t y t h a t h i s 
l i b r a r y was d i s p e r s e d on h i s death i n 1558, f o r 
xt xs supposed to have xncluded many i n t e r e s t i n g 
works i n c l u d i n g some books e a r l i e r i n monastic 
hands. Also m i s s i n g as a r e s u l t of t h i s d i s p e r s a l 
are copies of h i s l e c t u r e s to the Muscovy Company 
p i l o t s , though there are s e v e r a l known r e f e r e n c e s 
to h i s medical p a t i e n t s . 
73 

For d e t a i l s of the books taken on F r o b i s h e r ' s 
voyage i n 1576, see the xnventory p r i n t e d i n 
D.W.Waters, The A r t of Nav i g a t i o n ^ i n England i n 
E l i z a b e t h a n and E a r l y S t u a r t Times. N.M.M. 
Greenwich, 1978, p.530. The C a s t l e of Knowledge 
cost together w i t h William Cunningham's 
Cosmographical G l a s s e a t o t a l of 10 pence when 
purchased from Humphrey Cole. 



as w e l l as e x p l a i n i n g the use of quadrants, globes 

and d i v i d e r s , though i t s content was more t h e o r e t 

i c a l and devoted to astronomy. Recorde s a i d of 

t h i s i n h i s preface to the C a s t l e of Knowledge 

th a t : 

" I f a master of a shippe would say that he 
can s a i l e and governe h i s course by h i s 
compasse and h i s card with h i s quadrant 
and h i s other instruments without any 
knowledge of Cosmographie or Astronomye, 
would not a l l that hear him, p i t y or _ 
deryde him, or think him madde, f o r 
speaking so i n d i s c r e a t l y " ' ^ 

Dr„Recorde planned as the climax of h i s works 

a t e x t d e a l i n g w i t h c e l e s t i a l n a v i g a t i o n , but lie 

never f i n i s h e d t h i s before h i s untimely death i n 
75 

1 5 5 8 . Another l e c t u r e r r e t a i n e d to t r a i n n a v i 

gators by the Muscovy Company was, however, able to 

step i n t o the breach. John Dee gave h i s t u t o r i a l s 

and i n s t r u c t i o n on many as p e c t s of n a v i g a t i o n a l 
t 

theory i n c l u d i n g the p l a n e - c h a r t s e r r o r s , v a r i a t i o n 

and the North West Passage. However,though he was 

i n contact w i t h many of Europe's l e a d i n g t h i n k e r s , 
R.Recorde T C a s t l e of Knowledge. London, Reyner 

Woolf, 1557. I n the Preface dedicated to Queen 
Mary he sought not only the Queen's support f o r 
h i s work, the C a s t l e of Knowledge, but that 
"knowledge might bee maintained and revoked 
from e x i l e " . 

He followed t h i s r a t h e r t h i n l y d i s g u i s e d p o l i t i c a l 
comment on the r e l i g i o u s e x i l e s by the comments 
quoted here. 
75 

R.Recorde, C a s t l e of Knowledge, 'An Admonition 
f o r the o r d e r l y trade of study i n the Authors workei 
appertamyng to the mathematics 1. There he suggests 
that the "Treasure of Knowledge", a work on naviga
t i o n , would be the climax of h i s works. 
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he remained r e l u c t a n t to p u b l i s h h i s stock i n t r a d e . 

Nevertheless, he tutored i n the next f o r t y y e a r s 

such men as R i c h a r d C h a n c e l l o r , Stephen and William 

Borough, Martin F r o b i s h e r , Christopher H a l l , 

Anthony Jenkinson, C h a r l e s Jackman, Arthur Pet, 

Humphrey and Adrian G i l b e r t and p o s s i b l y even Drake 

h i m s e l f . Through Dee, h i s p u p i l s had the advantage 

of f a m i l i a r i t y w i t h the work of men such as Gemma 

F r i s i u s , Gerhard Mercator, Dr.Pedro Nunez, Abraham 

O r t e l i u s and Tyche Brahe. 

Through the teaching of Recorde and Dee and 

with experience of the A r c t i c behind him, Stephen 

Borough was able to impress the Spaniards about 

Mary's court w i t h h i s n a v i g a t i o n a l knowledge. Mary's 

marriage to P h i l i p proved i n v a l u a b l e a t t h i s point 

i n 1558 because P h i l i p I I decided to dispense 

Stephen Borough from the laws p r o h i b i t i n g d i r e c t 

f o r e i g n a c c e s s to the n a v i g a t i o n s e c r e t s of the Casa 

and i t s t r a i n i n g school f o r p i l o t s . Stephen Borough 

thus v i s i t e d S e v i l l e as an impressionable n a v i g a t o r 

of t h i r t y . An honoured guest, he watched a t f i r s t 
76 

hand the methods of t r a i n i n g and examining p i l o t S o 

See Richard Hakluyt's " E p i s t l e D e d i c a t o r i e to 
the Right W o r s h i p f u l l and Most Vertuous Gentleman 
Master P h i l i p Sydney of D i v e r s Voyages touching 
the d i s c o u v e r i e of America and the Hands 
a d i a c e n t " London, 1582, i n D.W.Waters, Art of 
Navigation, m England i n E l i z a b e t h a n and E a r l y 
S t u a r t Times, N.M.M. Greenwich, 1978, p.5^2. 
T h i s says 
"Master Steven Borrows, nowe one of the foure 
masters of the Queene's n a v i e , t o l d me t h a t , 
newly a f t e r h i s returne from the d i s c o v e r y of 
Moscovie by the North i n Queen Maries d a i e s , the 
Spaniards, having i n t e l l i g e n c e that he was master 
i n that d i s c o u v e r i e , took him into t h e i r c o n t r a c -
t a t i o n house a t t h e i r making and admitting of 
masters and p i l o t s , g i v i n g him great honour". 
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P h i l i p may have sought to b e n e f i t the Casa by 

i n t r o d u c i n g to i t a new man with d e t a i l e d knowledge 

of the A r c t i c l i k e Sebastian Cabot, but i n the 

event i t was Stephen Borough and England which 

b e n e f i t e d immeasurably from the v i s i t of 1558, for 

Borough was able to b r i n g back encapsulated i n a 

copy of Martin C o r t e s 1 s n a v i g a t i o n manual a whole 

technology wherein was des c r i b e d not the manufac

ture but the use of the l a t e s t c e l e s t i a l i n s t r u 

ments. I t was the c l e a r e s t and most e a s i l y under

stood t r a i n i n g a i d f o r E n g l i s h would be oceanic 

n a v i g a t o r s . T h i s was not l o s t on Borough, or on 

S i r W i l l i a m Garrard and fcree other Aldermen of the 

C i t y of London, who appreciated i t s worth and com

missioned R i c h a r d Eden to t r a n s l a t e i t into 

7 7 
E n g l i s h , ' Eden too saw t h e i r i n t e n t and wrote i n 
h i s p r e f a c e : 

"Nowe ther e f o r e t h i s work of the a r t of 
Navigation beying published i n our own 
v u l g a r tongue, you may be assured to 
have more of those s k y l f u l P i l o t e s " . 

/'R.Eden, The Arte of Navigation. 1561, Preface, 
f „ 7 . The other aldermen were W i l l i a m H e r r i c k , 
Blase Sanders and Edward C a s t l e n . 
^ ^ .Eden, The Arte of Navigation. 1561 , Preface, 
f . 7 . 

0 



The t r a n s l a t i o n of t h i s manual which was pub

l i s h e d i n London i n 1561 had che most wide ranging 

importance. I t was v e r y h i g h l y regarded f o r the 

next 70 y e a r s , and was s u c c e s s i v e l y r e p r i n t e d I n 1572 

157 7, 15 84 and 1589 before i t was enlarged and 

amended by John Tapp f o r f u r t h e r e d i t i o n s i n 1596, 
79 

1609, 1615 and I 6 3 O . W i l l i a m Bourne, h i m s e l f the 
author of two n a v i g a t i o n manuals, wrote i n 1567: 

"Now f o r your instruments of the sea w i t h 
t h e i r u s e s , you s h a l l repayre to the booke 
of Navigation, made by Martin C u r t i s , a 
Spaniarde. imprinted by master Jugge 
p r i n t e r " . 8 0 

As l a t e as 1627 Captain John Smith, author of tho 

Sea Grammar, was of the same opinion i n recommend

in g i t as among the items needed by a young man 
81 

s e e k i n g to make a c a r e e r a t sea, 
I t s p u b l i c a t i o n d i d much to b r i n g young 

Englishmen to a p p r e c i a t e what they must do to r i s e 

to command of t h e i r s h i p s and to enjoy a l i f e of 

adventure on the world's oceans. I t was a work a t 

once f i t f o r a country gentleman's l i b r a r y and f o r 

79 
T h i s manual was r e p r i n t e d w i t h only minor changes 

between 1572 and 1577. One copy of the 1584 e d i t i o n 
was g i v e n by Andrew Rothwell "to the Royal Math— 
e m a t i c a l l School i n C h r i s t ' s H o s p i t a l l " i n the 
e a r l y e i g h t e e n t h century. T h i s copy passed sub
sequ e n t l y i n t o the hands of Boies Penrose before 
i t s s a l e on 7 t h June 1971. That e d i t i o n was 
r e p r i n t e d by the "widow of R i c h a r d Jugge". For 
Tapp's r e v i s i o n of 1596 a new t i t l e page showing 
ships was engraved. The e d i t i o n s of 1596, 1o09» 
1615 and 1630 show the t i t l e s i g n i f i c a n t l y 
a l t e r e d . See b i b l i o g r a p h y and Sotheby's Sale 
Catalogue 7 th Juno, 1971 , A-H, Lot 5 2 . 

8 0 W i l l i a m Bourne, A Regiment f o r the Sea, CL. fjjp, L\ 
See E.G.R.Taylor, A Regiment f o r t h e Sea. 
Hakluyt S o c i e t y . i i v c z ^ JJ s/Sl £>x I/ p let, 

Captain John Smith, A Sea Grammar. W i t h The 
P l a i n e E x p o s i t i o n o f Smnth 1s Accidence f o r young 
Seamen, e n l a r g e d D i v i d e d i n t o f i f t o o n e Chapters 
what they are you may p a r t l y c o n c e i v e by the 
C o n t e n t s . W r i t t e n by Captanie John Smith, aomoU mots 
Gouernour of V i r g i n i a , and A d m i r a l 1 o f Nov England. 
London. P r i n t e d by I o h n H a v i l o n d 1627. Chapter XV. 
Reprinted by Michael Joseph . i ' - ^ i c - j , IOIO r^^ 
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convenient use a t sea, and did much, to p o p u l a r i s e 

the n a v i g a t o r ' s p r o f e s s i o n i n E l i z a b e t h a n and 

Jacobean England and to improve the s k i l l s of the 

c o a s t a l p i l o t and the oceanic n a v i g a t o r . 

Eden might have b e l i t t l e d the s k i l l s of the 

fishermen of C a l a i s or the o y s t e r c a t c h e r s of the 

E a s t Coast, by comparison w i t h those of the oceanic 

navigator,but E n g l i s h mariners drew a wider l e s s o n 

and remained conscious of the need f o r t r a d i t i o n a l 

s k i l l s of p i l o t a g e and f o r those of the c e l e s t i a l 
82 

n a v i g a t o r . I n the f i r s t few yea r s a f t e r h i s 

r e t u r n from S e v i l l e , Stephen Borough too advocated 

an approach which might have brought the r e s u l t s 

Eden envisaged, f o r he understandably advocated 

that same n a v i g a t i o n a l a d m i n i s t r a t i o n and t r a i n i n g 

programme which he had seen i n S e v i l l e . However, 
Eden. Arte of N a v i g a t i o n J 561. Pr e f a c e , f f . 7 - 8 . 
Eden too j o i n e d the clamour f o r more patronage 

of the oceanic n a v i g a t o r j u s t i f y i n g h i s view by 
noting "how i n d i g e n t and d e s t i t u t e t h i s realm i s 
of e x c e l l e n t p i l o t s " . T h i s may even have been 
suggested to him by Stephen Borough, f o r j u s t a 
year l a t e r S. Borough was p e t i t i o n i n g for"the 
C r e a t i o n of the O f f i c e of P i l o t t Maior"(BM. 
Lansdowne MS. 116 f f . 6 and 7) and arguing i n 
s i m i l a r terms. He s a i d i n 1562 i n h i s p e t i t i o n 
that whereas the o f f i c e o f " P i l o t t maior ys allowed 
and estemed i n Spayne, Portugale and other p l a c e s 
wheras Navigacion f l o r i s h e t h e ... i f i t please 
the prynce and others of h a b i l i t i e to attempt 
any v i a g e s of d i s c o u e r y o r v i a g e s unaccustomed to 
be t r a v a y l e d , that then they may be sure to have 
men of t h e i r owne cuntrey to serve t h e i r turne and 
not to be constreyned to seke into other c u n t r e i s 
f o r men of s k i l l i n that a r t e when they s h a l l have 
nede of them, as hathe bine here I n England of l a t e 
yeres to send i n t o spaigne and fraunce f o r men 
s k i l f u l i n that a r t e ..." T h i s i s reproduced i n 
f u l l by D.W.Waters, The A r t of Navigation i n 
Jkxgland i n E l i z a b e t h a n and E a r l y S t u a r t Times t 

N.M.M. Greenwich, 1 9 7 8 , pp.513-^. 
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while agreeing w i t h Eden and Borough about the 

importance of n a v i g a t i o n a l s k i l l s to the realm, 

E l i z a b e t h , her P r i v y Council and her Parliaments 

sought to progress along s e v e r a l l i n e s r a t h e r than 

s l a v i s h l y f o l l o w the Spanish model which was 

al r e a d y showing s i g n s of s t u l t i f i c a t i o n . 

I n p a r t E l i z a b e t h responded as Borough hoped 

i n appointing a C h i e f P i l o t of England w i t h 

r e s p o n s i b i l i t y f o r promoting the t r a i n i n g and 
go 

technology of c e l e s t i a l n a v i g a t i o n . T h i s 

i n v o l v e d not only the t r a i n i n g of n a v i g a t o r s , but 

a l s o the ordering of instruments of the kind des

c r i b e d i n C o r t e s ' s manual. Amongst the E n g l i s h 

craftsmen employed making such a i d s was Humphrey 

Cole who had probably served under Gemini before 

the l a t t e r 8 s death i n 1562. So s u c c e s s f u l was t h i s 

p o l i c y t h at by 1576 Cole could be entrusted with 

the whole p r o v i s i o n of instruments f o r F r o b i s h e r ' s 

voyage, a t a v a s t saving over the c o s t s of o b t a i n -
84 

ing them on the b l a c k market from I b e r i a n sources. 

Thanks to the advocacy of men such as Lord 

C l i n t o n (who had r i s e n with P h i l i p ' s approval, f o r 

reasons of h i s maritime i n t e r e s t , to the post of 

D r a f t of Stephen Borough's Appointment of 
Cheyffe P y l o t t of t h i s our realme of Englande 
(BM„ Lansdowne MS. 1 1 6 , f f . 4 and 5 (Jan. 1 5 6 4 ) ) 
as i n Waters o p . c i t . pp . 515-6 . 

As footnote 73. 
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Lord Admiral under Mary and then E l i z a b e t h ) , 

n a v i g a t i o n a l a i d s such as sea marks came to be 

regarded as more important than j u s t the Lord 

Admiral's p e r q u i s i t e s . An Act was passed i n 

1565 to enable T r i n i t y House to e r e c t sea marks 
86 

f o r the b e n e f i t of a l l mariners. F o r t h i s and 

other reasons the p r o f e s s i o n a l standing of these 

bodies grew, and gained the support of men l i k e 
8, 

Stephen Borough who agreed to be i t s Master i n 1572. 
Q cr 

Calendar of St a t e Papers Spanish. VO1 .13» ed. 
R o y a l l T y l e r , Kraus R e p r i n t . New York, 1972. 

London. Feb. 2 1558 pp.350-6 No.397 Simancas 811 
B r u s s e l s Feb. 15 1558 p. 358 N o .403 Simancas 8111 
B r u s s e l s Feb.18 1558 p.360 N o .405 
London March 10 1558 p.368 No . 4 l3 . 
Edward Fiennes de C l i n t o n , Lord C l i n t o n of Saye 

was f i r s t appointed Lord High Admiral i n 1550, 
having served i n the E n g l i s h f l e e t a g a i n s t the 
Scots and French between 1544 and h i s appointment 
as Governor of Boulogne i n 1547. Having supported 
the Dudleys to whom he owed the post of Lord High 
Admiral m 1550, and because of suspected i n v o l v e 
ment i n support of Lady Jane Grey, he was deprived 
of o f f i c e m 1554. However, he helped Mary sup
press the Wyatt r e v o l t and pursued h i s i n t e r e s t s 
i n n a v i g a t i o n and the navy, so as to r e - e s t a b l i s h 
h i s p o s i t i o n a t Court as an expert i n naval a f f a i r s 
a point not l o s t on P h i l i p I I . Some i n t e r e s t i n g 
diplomatic correspondence surrounds C l i n t o n ' s r e 
appointment as Lord High Admiral i n February 1558. 
Count F e r i a wrote to P h i l i p I I from London on 2nd 
February to say 
"Her Majesty says she i s going to appoint C l i n t o n 

Admiral, as your Majesty recommended. W i l l i a m 
Howard has been discharged of that o f f i c e today 
yet not without d i f f i c u l t y , because the Queen kept 
p u t t i n g the matter o f f ... C l i n t o n i s not a mem
ber of the P r i v y C o u n c i l , but as he i s i n favour 
w i t h the Queen, and knows more about M i l i t a r y 
a f f a i r s than the others i t seems wise to appoint 
him to th a t b o d y " . ( E x t r a c t from 397 as above). 
As Lord Admiral he p e r s o n a l l y l e d the Channel 
f l e e t i n c l u d i n g the B r e s t r a i d of 1558, planned 
ventures m 1560 and 1562-3. He again l e d the 
f l e e t to sea m 1570 before h i s death i n January 
1585. His p o r t r a i t hangs i n the Ashmolean Museum, 
Oxford and shows him holding a magnetic compass. 
8 6H.P.Mead. T r i n i t y House. London 1947, p.20. 
^?ee footnote 25. 
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A l l these steps towards the E n g l i s h mastery 

of n a v i g a t i o n a l s k i l l s a l r e a d y p r a c t i s e d by the 

Spanish and Portuguese were so s i g n i f i c a n t because 

they were f i r s t steps towards independence of the 

I b e r i a n model w i t h i t s narrow p r o f e s s i o n a l outlooks,, 

I n France s i m i l a r beginnings developed very d i f 

f e r e n t l y . As we have seen, France's kings showed 

a c e r t a i n i n t e r e s t i n n a v i g a t i o n a l matters but 

France d i d not enjoy such c l o s e diplomatic l i n k s 

w i t h Spain as made p o s s i b l e Stephen Boroughs's 

v i s i t to S e v i l l e i n 1558. Despite t h i s , Jean 

Alphonse had obtained a copy of the r e v i s e d 1536 

e d i t i o n of E n c i s o ' s Suma de geographia which he 

was able to p o l i s h i n t o the manuscripts of the 
88 

Cosmographie of 1544. T h i s was a work the Span

i s h government " c a l l e d i n " i n 1558 as being too gen 

erous w i t h n a v i g a t i o n a l d e t a i l s about the A t l a n t i c 

sea l a n e s . So France had to r e l y more h e a v i l y on 

suborning renegade Portuguese cartographers than 

England. However, i n t h i s r e s p e c t the Tre a t y of 

Cateau-Cambresis c o n s t i t u t e d a s e l f - d e n y i n g 

ordinance agreed w i t h P h i l i p I I . I t was only 

Henry I I ' s unexpected death and the changed d i p l o 

matic p o s i t i o n of France which l e d to a r e v i v a l 

of French attempts to e n t i c e Portuguese cartograph

er s and p i l o t s . I n 1565 C h a r l e s I X went so f a r as 
/ 89 to r e t a i n Andre Homem as h i s own Cosmographer e gg | 

L.C.Wroth, An E l i z a b e t h a n Merchant and Man of 
L e t t e r s ! Huntington L i b r a r y Q u a r t e r l y No. 4, August on L i b r a r 
1954, p .310. 

PMC. Vol . 1 1 , p.67. 
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A key f i g u r e i n these a c t i v i t i e s was the 

French Ambassador xn Madrid, M. de Fourquevaux, 

and h i s f r i e n d Francesco d ' Albagno, a n a t i v e of 

Lucca who traded r e g u l a r l y between La Rochelle and 

Lisbon. Fourquevaux was deeply i n v o l v e d i n 

sec u r i n g the s e r v i c e s f o r France of Andre' Homem, 

Antao L u i s , Tome Homem, Bartolomeu Velho, Francesco 

d'Albagno, and m obtai n i n g other n a v i g a t i o n a l 

information v i a S e v i l l e . An example of how t h i s 

espionage was operated i s given by the events 

f o l l o w i n g Albagno 1s contact with Bartolomeu Velho 

i n Lisbon i n A p r i l 1566. Convinced of Velho's 

a b i l i t i e s Albagno suggested to the King of France 

that he should take Velho i n t o r o y a l s e r v i c e , 

e n t i c i n g him to leave Portugal with a guarantee to 

maintain h i s wife and c h i l d r e n i n L i s b o n . Thus on 

4th January, 1567 Fourquevaux informed Catherine de 

Medici that d'Albagno had spoken of a new land f i 

"proving i t with c h a r t s and true speeches". Mean

while d'Albagno had persuaded F a t h e r Fernando 

O l i v e i r a who had e a r l i e r served on French s h i p s as 

a p i l o t and w r i t t e n such works as Arte da guerra 

do mar and L i v r o de F a b r i c a das Naus and Ars 
90 

Nautica , to emigrate to France. F r . Fernando 

O l i v e i r a l e f t L isbon on 24 June ,1567 probably w i t h 

Bartolomeu Velho. Nothing f u r t h e r i s known of F r . 

O l i v e i r a , but Velho s h o r t l y afterwards produced h i s 

• P r i n c i p i o de v e r d a d e i r a Cosmographia e geographia 

u n i v e r s a l ' m P a r i s , d e d i c a t i n g i t to Char l e s I X . 
PMC Vol.11 pp.90-91. 
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I n h i s p r e f a c e V e l h o w r o t e o f h i m s e l f a s 

"by the i n t e r c e s s i o n o f F r a n c a i s 
d 8 A l b a g n o o f L u c c a , and i n a c c o r d a n c e 
w i t h y o u r ^ M a j e s t y * s j i n s t r u c t i o n s , 
to have l e f t h i s n a t i v e l a n d and h i s 
w i f e and c h i l d r e n and a l l h i s p r o p e r t y 
to come and s e r v e y o u r m a j e s t y and 
p r i n c i p a l l y to show you those p a r t s of 
the unknown l a n d s w h i c h a r e o f g r e a t 
i m p o r t a n c e and consequence". 9 1 

U n f o r t u n a t e l y f o r F r a n c e , the Habsburg 

Ambassador c r a c k e d t h i s c a r t o g r a p h i c e s p i o n a g e , 

p e rhaps through Da S i l v a ' s i n t e l l i g e n c e from London 

m 1 5 6 7 , though the S p a n i s h Ambassador i n L i s b o n 

c e r t a i n l y saw some o f Al b a g n o ' s l e t t e r s and l e t t e r s 

from the K i n g of F r a n c e a u t h o r i s i n g A l b a g n o f s 

a c t i o n s m L i s b o n . T h i s l e d the S p a n i s h Ambassador 

m L i s b o n to i n v i t e F r . O l i v e i r a to L i s b o n . Then 

when the l a t t e r l e f t s u d d e n l y Andrea d'Albagno, the 

b r o t h e r o f F r a n c e s c o , was a r r e s t e d i n L i s b o n and 

a c c u s e d o f c o m p l i c i t y i n the f l i g h t o f cosmographers 

to F r a n c e . I t was a t t h i s time t h a t C a l d e i r a and 

c e r t a i n o t h e r e x i l e d c a r t o g r a p h e r s were e n t r a p p e d 

by the combined a c t i v i t i e s of the Habsburg Ambas-
92 

s a d o r s i n London and P a r i s and e v e n t u a l l y e x e c u t e d . 
PMC V o l . 1 1 , p . 1 0 3 ° The 1Cosmographia e t g e o g r a p h i a 

u n i v e r s a l ' n e v e r seems to have been p r e s e n t e d to 
C h a r l e s I X , b u t r a t h e r to have been r e d e d i c a t e d i n 
a d i f f e r e n t hand to the Duke of T u s c a n y . The t i t l e 
page c a r r i e s t h i s r e d e d i c a t i o n FRANCISCO MED. MAGNO 
DVCI ETRVIAE IOHANNES ANDREOZIVS PATRITVS LVCENSIS 
LIBRUM HUNC DICAVIT MDLXXVI. 
92 s 

PMC V o l . 1 1 p . 6 7 . M. de Fourquevaux wrote to h i s 
K i n g C h a r l e s I X s a y i n g 
"two o t h e r P o r t u g u e s e came from E n g l a n d 
were t a k e n a t B i l b a o ! one i s c a l l e d Andre 
Hanne. I do n o t know the name o f the o t h e r . 
I t i s s a i d t h a t t h e y were g o i n g to P o r t u g a l 
to s p y f o r the E n g l i s h " . 
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A l l t h i s was too u n s t a b l e a b a s i s on w h i c h 

to b u i l d up an i n f l u e n t i a l group o f e x i l e d I b e r i a n 

p i l o t s s u c h as grew up i n London. I t f o r c e d t h e 

F r e n c h to l o o k to t h e i r own r e s o u r c e s more, and i n 

p a r t i c u l a r to t he P r o t e s t a n t m a r i t i m e communities 

i n B r i t t a n y and Normandy. I n t h e s e c i r c u m s t a n c e s 

N i c o l a s de N i c o l a y a c h i e v e d a new r e s p e c t a b i l i t y , 

t u t o r i n g the F r e n c h A d m i r a l , the Due de J o y e u s e 

(no doubt on the recommendation o f h i s F l o r e n t i n e 

p r e d e c e s s o r A d m i r a l Leo S t r o z z i , who saw N i c o l a y * s 

w o r t h d e m o n s t r a t e d d u r i n g the e x e r c i s e to c a r r y 

Mary S t u a r t from Dumbarton to F r a n c e a s a s m a l l 

c h i l d ) . N i c o l a y d e d i c a t e d the R u t t e r of the N o r t h , 

s t o l e n from the E n g l i s h i n 1 5 ^ 7 > t o the Due de 

J o y e u s e m 1 5 8 3 » h a v i n g e s t a b l i s h e d h i s r e p u t a t i o n 

a s a c a r t o g r a p h e r o f t h e f i r s t r a n k i n F r a n c e , by 

h i s maps of the F r e n c h p r o v i n c e s , and by a f u r t h e r 

m a n u s c r i p t copy o f the s t o l e n r u t t e r made f o r the 
93 

C a r d i n a l o f L o r r a i n e , C h a r l e s of G u i s e . 

However, i t was s t i l l d e t a i l e d knowledge o f 

P o r t u g u e s e c a r t o g r a p h y and n a v i g a t i o n a l a c h i e v e 

ments w h i c h the F r e n c h most wanted; so i t was t h a t 

the c h a n g i n g p o l i t i c a l c i r c u m s t a n c e l e d to the r i s e 

of the w e l l — r e a d Frenchman, Andre T h e v e t . He became 
the Cosmographer R o y a l a f t e r V e l h o ' s d e a t h , and 
9 3 

N i c o l a s de N i c o l a i N a v i g a t i o n du r o i de e c o s s e 
J a c q u e s V a u t o u r de son Royaume r e c u e i l l e e t 
r e d i g e e en forme de d e s c r i p t i o n h y d r o g r a p h i q u e , 
a v e c l e s a d d i t i o n s du d i t N i c o l a y t o u c h a n t l ' a r t 
de n a v i g u e r . P a r i s » 1 5 8 3 . The copy f o r C a r d i n a l 
G u i s e p r e p a r e d a s a m a n u s c r i p t s u r v i v e s i n the 
B i b l i o t e q u e N a t i o n a l e . " N a v i g a t i o n de l a Mer: 
a l e n t o u r de Royaume de E c c o c e ... Premierement 
composer pay A l e x a n d e r L y n d e s a y E c c o s o y ... 
a v e c a u g m e n t a t i o n p a r N i c o l a s de N i c o l a y ... 
Geographe du R o y c " 
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e ncouraged p u b l i c a t i o n of v a r i o u s n a v i g a t i o n a l 

w o r k s . He h i m s e l f was the a u t h o r of a widely-

r e a d work L e s s i n g u l a r i t e z de l a F r a n c e A n t a r t i q u e 

autrement nommee Amerique, e t de p l u s i e u r s T e r r e s 

e t I s l e s d e c o u v e r t e s de n o s t r e temps p u b l i s h e d i n 

P a r i s i n 1 5 5 8 . T h i s book c o n t a i n e d e x t r a c t s from 

a l a r g e number o f E u r o p e a n s o u r c e s a s w e l l a s h i s 

comments,. H i s e x p e r i e n c e i n c l u d e d a t r i p w i t h 

V x l l e g a g n o n to B r a z i l i n 1 5 5 5 > w h i l s t he a l s o 

managed to a c q u i r e a copy o f the P o r t u g u e s e r u t t e r 

by Manuel A l v a r e s of the I n d i a n Ocean made i n 1 5 3 8 . 

I t was the emergence o f men a s w e l l v e r s e d i n 

n a v i g a t i o n a l m a t t e r s a s T h e v e t w h i c h gave C h a r l e s 

I X t h e chance t o change p o l i c y f o r p o l i t i c a l 

r e a s o n s a f t e r V e l h o (the famous P o r t u g u e s e c a r t o 

g r a p h e r who had done so much f o r the F r e n c h ) d i e d 

i n Nantes u n e x p e c t e d l y i n 1 5 6 8 . C h a r l e s I X s e i z e d 

the chance to improve d i p l o m a t i c r e l a t i o n s w i t h \ 

P h i l i p I I , a s f o r o t h e r r e a s o n s he needed b e t t e r 
95 

d i p l o m a t i c r e l a t i o n s w i t h S p a i n . So on May 28th, 

1 5 6 8 C h a r l e s I X w rote t o P h i l i p I I t e l l i n g him of 

V e l h o ' s d e a t h and a s k i n g i n t h a t c o n t e x t f o r the 
F o r the r u t t e r i t s e l f s e e i n s i d e c o v e r and f i r s t 

page, NMM. MS. 3 5 - 0 1 O 3 C / P 3 I . Andre T h e v e t l i v e d 
from 1 5 0 2 - 1 5 9 0 and seems to have owned t h i s book 
f o r he h a s s i g n e d and d a t e d i t 1 5 ^ 3 and 1 5 ^ 7 • 

For other French works of t h i s date,one has to look to 
Dieppe where Desliens was working. An example i s i n the N.M.M 
MS. 35-9925C/P2 A world map on vellum inscribed 
''A Dieppe par Nicholas Desliens 5 6 7 . " There are also 

works by D e s e l i e r s and various products from La Rochelle and 
St. Malo produced between 1577 and 1584 . 
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r e l e a s e o f A n d r e a d*Albagno. C h a r l e s I X , d e s p e r a t e l 

h a r d - p r e s s e d f i n a n c i a l l y i n the m i d d l e o f the 

second c i v x l war, and even more so when i n v o l v e d 

a g a i n i n armed s t r u g g l e i n 1 5 ^ 9 » changed p o l i c y ove 

n a v i g a t i o n a l e s p i o n a g e and a g r e e d to the Habsburg 

r e q u e s t to r e p a t r i a t e the renegade F r a n c i s c o D i a s 

Mimoso i n 1 5 6 9 . T h e s e e v e n t s mark the i n c r e a s i n g 

i n t e r n a l c o n c e r n s of the F r e n c h monarchy a s i t 

p i t t e d a l l i t s e f f o r t s to t a c k l e the p o l i t i c a l , 

r e l i g i o u s and m i l i t a r y problems a t home. I t c o u l d 

no l o n g e r a f f o r d the l u x u r y o f p a t r o n i s i n g n a v i 

g a t o r s and c a r t o g r a p h e r s i n t e r e s t e d i n o v e r s e a s 

m a t t e r s . Thus i t was t h a t u n t i l the s e v e n t e e n t h 

c e n t u r y i t was the Huguenot c o m m u n i t i e s , i n c l o s e 

c o n t a c t w i t h the E n g l i s h and Dutch P r o t e s t a n t s and 

the Sea B e g g a r s , who k e p t a l i v e t h i s i n t e r e s t i n 

o c e a n i c and c o a s t a l n a v i g a t i o n . T h e i r c o n t a c t s 

and the e v i d e n t a l l i a n c e of S p a i n w i t h the C a t h o l i c 

League, l e d the P r o t e s t a n t F r e n c h s a i l o r s to a t t a c k 

S p a n i s h s h i p p i n g and s t e a l c h a r t s and o t h e r a i d s 

a s p a r t o f the s t r u g g l e to b r e a k S p a i n ' s o c e a n i c 

a r t e r i e s to t h e New World and her s u p p l y o f m i l i t 

a r y a i d to the Army of F l a n d e r s , The consequence 

of t h i s h o s t i l e a t t i t u d e to S p a n i s h and P o r t u g u e s e 

s h i p p i n g was t h a t t h e r e was no v o l u n t a r y i mprove

ment of e i t h e r * s n a v i g a t i o n a l t e c h n o l o g y by exchang 

o f s u c h l e a r n i n g u n t i l a f t e r 1 6 0 0 . 
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As the p r o f e s s i o n a l n a v i g a t i o n a l c o n t a c t s o f t h e 

m a r i t i m e community w i t h the F r e n c h and E n g l i s h 

d r i e d up d u r i n g t h e x r w o r s e n i n g d i p l o m a t i c r e l a t i o n s 

o f the s e v e n t i e s and e i g h t i e s , so P h i l i p s e n t a 

s t e a d y s t r e a m of i n s t r u c t i o n s to t h e a r c h d u k e s from 

S p a i n , u r g i n g them to g r e a t e r e f f o r t s i n r e c r u i t i n g 

D u tch p i l o t s to guide I m p e r i a l f l e e t s a c r o s s the 
9 6 

o c e a n s . Dutch p i l o t s had e s t a b l i s h e d t h e i r 

r e p u t a t i o n a s cheap and s a f e c a r r i e r s from n o r t h e r n 

S p a i n , v i a e n t r e p o t s i n Antwerp and l a t e r Amsterdam 

to a l l the N o r t h e r n E u r o p e a n p a r t s of the N o r t h Sea 

and B a l t i c o T h e i r r e p u t a t i o n f o r s a f e t y was b a s e d 

on t h e i r m a s t e r y of the t r a d i t i o n a l s k i l l s o f the 

c o a s t a l p i l o t . From 1 5 3 2 t h e y began to use r u t t e r s 

p r i n t e d i n t h e i r own language w i t h woodcut v i e w s 

of c o a s t l i n e s . T h e r e i s no known v e r s i o n o f the 

B a l t i c v i e w s t h a t a p p e a r e d i n 1 5 4 3 , but C o r n e l i u s 

A n t h o n i s z ' s Onderwigsinghe v a n d e r zee om 

stu e r m a n s c h a p t i l e e r e n p r i n t e d a t 

Amsterdam i n 1 5 8 8 does s u r v i v e a t H a r v a r d . Other 

c o n t e m p o r a r y works by C o r n e l i u s A n t h o n i s z i n c l u d e d 

H e i r k e g h i n t d i e C a r t e v a n d i e O o s t e r s e e See , 
97 

and C a e r t e van O o s l a n t . However, t h e r e i s no 

C . H . C a r t e r , The S e c r e t Diplomacy o f the Habsburars 
1 5 9 8 - 1 6 2 5 . Columbia U n i v e r s i t y P r e s s 1 9 6 4 , p . 3 5 . 

9 7D.Howse ; The E a r l i e s t P r i n t e d C h a r t s 1 4 8 5 - 1 5 6 9 , 
I n g r i d , and o t h e r S t u d i e s , N.M.M., Monograph No. 
3 6 - 1 9 7 8 , pp. 16-1 7 . 
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coxnciden.ce xn the f a c t t h a t the f x r s t o f a l l 

t h e s e Dutch m a t t e r s c o v e r e d the voyage from S p a i n 

to H o l l a n d D i e K a e r t v a n d e r see p r x n t e d i n 1 5 3 2 . 

Among the D u t c h s a i l o r s o f E n k h u i z e n who f i r s t 

went to s e a w i t h s u c h r u t t e r s and t r a d x t x o n s were 

L u c a s J a n s z o o n Waghenaer,Dirck G e r r i t s z and J a n 

Muighar* \fan L i n s c h o t e n . 

A f t e r 25 y e a r s a t s e a Waghenaer was a b l e to 

spend h i s r e t i r e m e n t a f t e r 1572 i n c o m p i l i n g a book 

to h e l p seamen around the c o a s t s o f E u r o p e . By 

1584 hxs p e r u s a l and amendment o f many m a n u s c r i p t 

c h a r t s and p i l o t s ' n o t e books had e n a b l e d P l a n t i n 

to produce c h a r t s o f the c o a s t s of Europe from the 

Z u i d e r Zee to Cadxz. A f t e r t h e y had been e n g r a v e d 

on copper p l a t e s by Joannes a Doetecum, t h e y 

c o n s t i t u t e d t h e f x r s t p r x n t e d s e a a t l a s w i t h c h a r t s 

and s a x l i n g d i r e c t i o n s a s s e m b l e d s y s t e m a t i c a l l y 

i n one book usxng a common s e t of s i g n s and s y m b o l s 

d e s i g n e d to gxve a m a r i n e r a l l the h y d r o g r a p h i c 

i n f o r m a t i o n he needed about a s p e c i f i c a r e a , even 
9 8 

to the s o u n d i n g s i n p a r t i c u l a r c h a n n e l s a t low t i d e . 

L u c a s J a n s o o n Waghenaer and 
Anthony A s h l e y The M a r i n e r s M i r r o u r w h e r e i n 

may p l a y n l y be s e e n t h e c o u r s e s , h e i g h t s . d i s t a n c e s 
d e p t h s , s o u n d i n g s , f l o u d e s and e b s , r i s i n g o f 
r o c k s sands and s h o a l d s , w i t h the marks f o r 
t h e n t n n g s o f the Harboroughs Havens and P o r t s 
of the g r e a t e s t p a r t of Europe; t h e i r s e v e r a l " 
t r a f x c k s and commodities T o g e t h e r w i t h R u l e s and 
x n s t r u m g t e s o f N a v i g a t i o n . F i r s t made and s e t 
f o u r t h i n d i v e r s e x a c t s e a c h a r t s , by t h a t famous 
Navxgator LUKE WAGENAR o f E n c h u i s e n , And now 
f i t t e d wxth n e c e s s a r i e a d d x t i o n s f o r the u s e o f 
Snglxshmen by Anthony A s h l e y . H e r e i n a l s o may be 
u n d e r s t o o d the e x p l o i t s l a t e l y a c h x e v e d by t h e 
r x g h t Honourable the L . A d m i r a l o f E n g l a n d wxith he< 
M aF i e s Nauie and some s e r v i c e s don by t h a t 
w orthy Knxght S r . F r a . Drak. 

The i d e a of a l e a d i n g l i n e may w e l l have been 
borrowed from A e l b e r t Haeyn's "Amstreldamsche 
Zee G a r t e n " f i n i s h e d i n 1585 w h i l s t the d e t a i l s 
of symbols a r e on p .1 »A s h o r t I n s t r u c t i o n of the 

forme and f a s h i o n o f Buyes, Beakons and o t h e r 

http://coxnciden.ce
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Waghenaer d e l i b e r a t e l y e n l a r g e d c e r t a i n c o a s t a l 

s t r e t c h e s to p e r m i t the showing o f d i f f i c u l t 

h a r b o u r and r i v e r mouths i n g r e a t d e t a i l . The 

work was d e d i c a t e d to W i l l i a m the S i l e n t and d i d 

n o t acknowledge d e b t s to I b e r i a n p r a c t i c e . I t 

was g r e e t e d w i t h e n t h u s i a s m , and e n c o u r a g e d 

Waghenaer to c o m p l e t e a s e c o n d p a r t i n 1585 under 

the t i t l e Het tweede d e e l v e n d e n S p i e g h e l d e r 

Z e e v a e r d t inhonde de g h e h e e l e N o o r t s c h e ende 
9 9 

O o s t e r s c h e S c h i p v a e r t s . T h i s b r o u g h t him a 

g r a n t from the S t a t e s G e n e r a l o f £ 5 0 0 so u s e f u l 

d i d t h e y c o n s i d e r i t . 

The f i r s t L a t i n e d i t i o n a p p e a r e d i n 1586 a s 

the Speculum Nauticum h a v i n g b e en t r a n s l a t e d b y 

M a r t i n E v a e r t s . He d e d i c a t e d the f i r s t p a r t to 

Queen E l i z a b e t h and the second to the K i n g o f 

Norway and Denmark, F r e d e r i c k I I . I n 1586 a copy 

of t h i s work, b r o u g h t to E n g l a n d by ambassadors 

from the Low C o u n t r i e s , so i m p r e s s e d L o r d C h a r l e s 

Howard, the L o r d H i g h A d m i r a l , t h a t he l a i d i t 

b e f o r e the P r i v y C o u n c i l , complete w i t h i t s 35^,page 

n a v i g a t i o n a l t r e a t i s e w h i c h showed much of I b e r i a n 

o r i g i n b u t i n v e r y c o n c i s e form. A g h i e y » a e d i t i o n 
L u c a s J a n s z Waghenaer, S p e i g h e l d e r Z e e v a e r d t . 

vande n a v i g a t i e d e r W e s t e r c h e Zee, Innchoudende 
a l l e d a C u s t e v a V r a n c k r i . i ck Spancnen en t 9 

p n n c i p a e l s t e d e e l v a n E n g e l a n d t , i n d i u e r s c h e 
zee C a e r t e begrepe met den g e b r u i j c k e v a n d i e n , 
numet g r o o t e r n a e s t i c h e i j t b i j ee v e r g a d e r t i n 
g h e p r a c t i z e e r t . Door L u c a s J a n s z Waghenaer P i l o t 
o f t e Stui.irman R e s i d e r e n d e I n d e vermaerde 
Z e e s t a d t Enchu.isen. Cam p r i v i l e g i o a d decennium. 
Reg.. 1583 M a o 1 e t C a n c e l l a i r e B r a b a n t i e . 
G h e d r u c t l o t L e y d e n C h r i s t o f f e l P l a n t i j a v o o r 
L u c a s Iansz/Waghenaer v a n E n k h u y s e n Anno MDLXXXV. 

See a l s o D.Howse and M.Sanderson, The Sea C h a r t . 
D a v i d and C h a r l e s , Newton Abbot, 1 9 7 3 , p p . 4 0 - 4 3 . 
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r e c o r d s t h a t W aghenaer 9s work was 

"esteemed by the c h i e f p e r s o n a g e s o f the 
g r a v e c o u n s e l l w o r t h y to be t r a n s l a t e d 
and p r i n t e d i n t o a language f a m i l i a r to 
a l l n a t i o n s " . ! 0 0 

A c c o r d i n g l y t h e y i n s t r u c t e d S i r Anthony A s h l e y t o 

s u p e r v i s e the t r a n s l a t i o n and r e - e n g r a v i n g o f 

the c h a r t s w i t h E n g l i s h c a r t o u c h e s , d a t e s and i n 

some c a s e s the e n g r a v e r s ' names. Those names 

r e v e a l how E n g l a n d b e n e f i t e d from e x i l e s from the 

Low C o u n t r i e s , f r i g h t e n e d by S p a n i s h deeds i n the 

homeland. Theodor£de B r y , J o d o c u s Hondius, 

J o h a n n i s R u t t i n g e r , and A u g u s t i n e R y t h e r c o m p l e t e d 

t h e i r t a s k s by 1 5 8 8 when the M a r i n e r s M i r r o u r 

was p u b l i s h e d i n London w i t h a f u l l t r a n s l a t i o n o f 

the n a v i g a t i o n a l t r e a t i s e . So i n f l u e n t i a l was t h i s 

c o m p i l a t i o n t h a t u n t i l the e i g h t e e n t h c e n t u r y the 

E n g l i s h would r e f e r to s e a a t l a s e s a s "waggoners", 

a f i n e t e s t i m o n y , to the v a r i o u s t r a d i t i o n s o f 

h y d r o g r a p h y w h i c h Waghenaer had m a s t e r e d . 

The s p i r i t of a p p r o a c h to n a v i g a t i o n had 

changed v a s t l y by Waghenaer's time compared w i t h 

t h a t o f e i g h t y y e a r s p r e v i o u s l y , y e t the s p i r i t 

o f Waghenaer's a p p r o a c h was t h e v i t a l i n g r e d i e n t 

t h a t would p e r m i t E n g l a n d , H o l l a n d , and to a 

l e s s e r e x t e n t F r a n c e and Denmark to mount e x p e d i 

t i o n s p r o p e r l y e q u i p p e d w i t h n a v i g a t i o n a l a i d s , to 

the F a r E a s t where t h e y would l e a r n t h e d e t a i l e d 

s e c r e t s n e c e s s a r y to s u s t a i n t r a d e w i t h a r e a s t h a t 

were f o r m e r l y p a r t o f the P o r t u g u e s e e m p i r e . T h a t 
100 H.A.Skelton, A Bibliographical note to the facsimile 
edition of the Spieghel der Zeervaerdt, T.O.T. Amsterdam, 
1964,pvi. 
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s p i r i t i n f o r m e d the n a v i g a t i o n a l i n t e r c h a n g e of 

the n e x t f o r t y y e a r s , and i n A s h l e y ' s t r a n s l a t i o n 

the " e x h o r t a t i o n to the A p p r e n t i c e s o f the A r t o f 

N a v i g a t i o n " r e a d s a s f o l l o w s ! 

" F o r t h a t w h i c h any man e i t h e r young o r 
o l d e e x e r c i s e t h , s e a r c h e t h o u t f o r h i m s e l f , 
s t i c k e t h f a s t e r i n memory t h a n t h a t w h i c h 
he l e a r n e t h o f o t h e r s . N o t w i t h s t a n d i n g l e t 
him n o t n e g l e c t , n o r shame to e n q u i r e o f 
the Master o f the S h i p p e , and o t h e r men 
e x e r c i s e d i n the s t u d y , the s i t u a t i o n o f 
c o u n t r i e s , the c o u r s e s upon s e v e r a l p o y n t s , 
the d e p t h s , s o u n d i n g s and e l e v a t i o n s of 
the P o l e , the p r a c t i s e of the c r o s s e - s t a f f e 
and A s t r o l a b e . The w h i c h two a r e t h e 
p r i n c i p a l l i n s t r u m e n t s ( n e x t to the compass) 
t h a t b e l o n g to s a f e and s k i l f u l l s e a f a r i n g " . 

I b i d . f . A 2 . 
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PART I I 
Chapter 6 

A s i a n i n f l u e n c e s and the s l a c k e n i n g o f o f f i c i a l 
I b e r i a n n a v i g a t i o n a l p o l i c i e s 

Orthodox P o r t u g u e s e p o l i c y on m a r i t i m e t r a d e i n 

the e a s t was e x p r e s s e d by one o f t h e g r e a t e s t 

o r i e n t a l s c h o l a r s o f s i x t e e n t h c e n t u r y P o r t u g a l . . 

I n the f i r s t volume of h i s Decadas da A s i a J o a o 

de B a i r o s wrote 

" I t i s t r u e t h a t t h e r e does e x i s t a common r i g h t 
of a l l to n a v i g a t e the s e a s , and i n Europe we 
acknowledge the r i g h t s w h i c h o t h e r s h o l d a g a i n s t 
u s , but the r i g h t does not e x t e n d beyond E u r o p e , 
and t h e r e f o r e the P o r t u g u e s e a s l o r d s of t he s e a 
by the s t r e n g t h of t h e i r f l e e t s a r e j u s t i f i e d 
m c o m p e l l i n g a l l Moors & G e n t i l e s to t a k e out 
s a f e - c o n d u c t s under p a i n o f c o n f i s c a t i o n o r 
d e a t h . The Moors & G e n t i l e s a r e o u t s i d e the 
law o f J e s u s C h r i s t , w h i c h i s the t r u e l aw t h a t a] 
must keep under p a i n o f damnation to e t e r n a l 
f i r e . I f the s o u l be so condemned what r i g h t 
ha s the body to the p r i v i l e g e s o f our l a w s ? 8 

T r a d e between c e r t a i n p o r t s , f o r example Goa-

Macao-Nagasaki and t r a d e i n c e r t a i n c ommodities, 

e s p e c i a l l y s p i c e s , was u n d e r t a k e n f o r the b e n e f i t of 

the P o r t u g u e s e crown o r i t s nominees. Thus the A r a b s 

and G u j u . v a t i s , who s i n c e the days o f Cheng-Ho had 

dominated the c a r r y i n g t r a d e o f the I n d i a n Ocean, were 

v i r t u a l l y o u s t e d by the P o r t u g u e s e a s a m a t t e r o f 

p o l i c y . U n l i c e n s e d s h i p s , p a r t i c u l a r l y s u c h Muslim 

t r a d e r s , were l i a b l e to be s e i z e d or sunk by a 

P o r t u g u e s e n a v y , t h a t a f t e r A l m e i d a ' s v i c t o r y a t D i u 

i n 1507 was v i r t u a l l y u n c h a l l e n g e d f o r a c e n t u r y . 

But from the f i r s t t h e y were dependent on Arab n a g i -

g a t i o n a l i n f o r m a t i o n . 

However, the r e a l i t y o f the P o r t u g u e s e crown's 

c l a i m a f t e r 1501 to the t i t l e o f " L o r d o f the 

Needham S c i e n c e and C i v i l i s a t i o n i n C h i n a V o l . 4 , 
P t . 3 , P-5 1 5 . 
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Conquest, n a v i g a t i o n and Commerce of E t h i o p i a , 
2 

I n d i a , A r a b i a and P e r s i a " was s t e a d i l y undermined, 

However, d e s p i t e the l a r g e purpose-built c a r r a c k s 

used by the Portuguese, and the s u p e r i o r i t y of 

these s h i p s and t h e i r guns over t r a d i t i o n a l A s i a n 

n a v a l c r a f t , d e s p i t e the many able Portuguese 

c a p t a i n s , and de s p i t e the a d d i t i o n of new f o r t s 

a t Ternate, Solc*r and Mombasa, to t h e i r o r i g i n a l 

strongpoints and entrepots a t Goa, Malacca and 

Hormuz, the Portuguese Asian empire would u l t i m 

a t e l y succumb to the d i r e c t maritime challenge 

of the E n g l i s h and Dutch i n the seventeenth 

century. I t i s not s u r p r i s i n g that one power 

should be t e s t e d by p i r a t e s and other i n t e r l o p e r s 

before being ousted by others a c t i n g i n a l l i a n c e s , 

however uneasy, and from envy of the gains Portugal 
3 

had made from her Asian empire. More i n t e r e s t i n g 

one a l s o asks how was i t that the Portuguese were 

able to c o n t r o l so b i g an empire i n A s i a w i t h so 

few re s o u r c e s sent out from Portugal, and what 

elements m the balance changed to cause the 

undoing of the Portuguese p o s i t i o n . 

The f i r s t use of t h i s t i t l e by the Portuguese 
king was i n a l e t t e r dated August 1499 to the 
Ca r d i n a l P r o t e c t o r , D.Jorge da Costa, i n Rome. 
3 
- T . P a d f i e l d , Tide of Empires. D e c i s i v e Naval 
Campaigns i n the R i s e of the Vest , Vol.1. 
1 4 8 1 - 1 6 5 4 , Routledge, Kegan P a u l . London 1 9 7 9 , 
pp.16-17. 



The k e y to u n d e r s t a n d i n g the f a t e o f t h e 

P o r t u g u e s e seaborne empire i n A s i a l i e s i n t h e 

c o n t r o l of the s e a r o u t e from Europe v i a the 

Cape o f Good Hope t o I n d i a and beyond. An 

I t a l i a n J e s u i t making t h i s outward j o u r n e y i n 

1574 s a i d i t was " w i t h o u t doubt the g r e a t e s t 

and most arduous o f any t h a t a r e known i n the 

w o r l d " J * 

Y e t any s e r i o u s n a v a l c h a l l e n g e by a n o t h e r 

power to the P o r t u g u e s e A s i a n empire had to s a i l 

a l o n g t h i s r o u t e b e c a u s e t h e d a n g e r s o f r o u t e s 

s o u t h o f the A m e r i c a s were so g r e a t . Maghalaes-

Godinho d i s c u s s e d the d e f e n c e o f t h i s r o u t e , and 

h i s comments may be t r a n s l a t e d t h u s : -

" U n t i l 1586 the s e c u r i t y of the Cape 
r o u t e was a s s u r e d , c o n s i d e r i n g e v e r y t h i n g , 
m a v e r y s a t i s f a c t o r y manner. On l y 
t h r e e s h i p l o a d s were p i l l a g e d " . 5 

He n o t e d t h a t D r a k e ' s a c t i o n i n o v e r p o w e r i n g 

the"Sao P h i l i p p e " i n 158 7 c a u s e d w i d e s p r e a d 

c o n s t e r n a t i o n i n P o r t u g a l b e c a u s e i t was the 

f i r s t v e s s e l o f the C a r r e i r a da I n d i a to f a l l 

i n t o enemy hands. T h e r e a f t e r from I 5 8 6 - I 6 3 8 

P o r t u g a l would be f o r c e d to f i g h t f i v e m ajor 

n a v a l b a t t l e s w h i c h a c c o u n t e d f o r about a f i f t h 

o f h e r l o s s e s by s i n k i n g i n t h a t p e r i o d . ^ A l l 

t h i s s u g g e s t s i t i s to the n a v i g a t i o n a l s a f e t y , 
\ 
C.R.Boxer, 'Some Second Thoughts on the T r a g i c 

H i s t o r y o f the Sea 1 5 5 0 - 1 6 5 0 ' , H a k l u y t S o c i e t y , 
A n n u a l R e p o r t f o r 1 9 7 8 , p„1 . 
5 
MagalKaes-Godinho, L'economie d e l ' e m p i r e 

p o r t u g a i s . S . E . V . P . E . N . , P a r i s , p.668. 
I b i d . pp. 6 6 8 - 7 1 . 
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r a t h e r than to the m i l i t a r y s a f e t y of the Cape 

route that we must look f o r the e x p l a n a t i o n of 

the most s i g n i f i c a n t p a r t of the e x p l a n a t i o n of 

Portuguese l o s s e s . 

S e v e r a l h i s t o r i a n s have d i s c u s s e d ship 

movements and the s a f e t y of s p i c e cargoes, but 

not with the n a v i g a t i o n a l a s p e c t s i n mind. 

Donald Lach f o l l o w s R.Ehrenburg i n h i s t e x t 

based on f i g u r e s formulated i n 1 9 1 0 . Lach c i t e s 

the f i g u r e s of 168 s a i l i n g s from L i s b o n f o r 

A s i a n ports over the whole s i x t e e n t h century, 

and the f a c t that up to 1579 only about 10# of 

the s h i p s were l o s t whereas between 1580 and 

1612 only 63$ got back s a f e l y . Lach a l s o 
g 

quotes a table of Whiteway, published i n 1899. 

¥hiteway 9s f i g u r e s probably o v e r s t r e s s the 

dangers of the voyages and the numbers of s h i p s 

remaining i n the E a s t . 

'D.Lach A s i a i n the Making of Europe Vol.1, Pt.1, 
p.140 based on R.Ehrenburg "Ostindische H a n d e l g e s e l l -
s chaf ten i n Hand w'drterbuch der S t a a t s w i s s e n s c h a f t e n 
Vis 1 9 1 0.PP. 9 4 9 - 9 5 0 . 

I b i d . Lach takes Whiteway's f i g u r e s from The R i s e of 
Portuguese Power i n I n d i a Westminster 1895 

Period Ships Ships Ships to Ships 
l e a v i n g s t a y i n g be accoun th a t r e 
P ortugal i n I n d i a ted f o r t u r n to 

L i s b o n 

1 4 9 7 - 1 5 7 9 620 256 364 325 
1580-1612 186 29 157 100 

Note that Whiteway 9 s f i g u r e s perhaps o v e r s t r e s s 
the dangers of the voyages, and the numbers of s h i p s 
remaining i n the E a s t , which, u s i n g Maghalaes-Godinho*s 
t a b l e s number between 262 and 1 8 5 . The d i s c r e p a n c y i s 
p a r t l y accounted f o r by 67 s h i p s which returned to 
port r a t h e r than f i n i s h t h e i r voyages. 
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2bl . 

Sa s s e t t x put the matter i n b e t t e r p e r s p e c t i v e 

when he wrote from Cochin i n 1558. Noting the l o s s 

of roughly one sh i p i n ten he compared i t w i t h the 

Mediterranean where r e l i a n c e was s t i l l p laced on a 

d i f f e r e n t n a v i g a t i o n a l t r a d i t i o n . He s a i d that i t 

was l e s s dangerous to go from L i s b o n to I n d i a than 
9 

from Barcelona to Genoa. 

Maghalaes-Godinho used t h i s point i n h i s 

a u t h o r i t a t i v e survey published i n 1969 . He took 

up the point of J o e l Serraos that 1580 was a 

turning point f o r the worse i n the n a v i g a t i o n a l 

sphere as w e l l as the p o l i t i c a l . ^ The former 

had based h i s work on the s t a t i s t i c s of the 

S e c r e t a r y of S t a t e , F i g u e i r e d o F a l c a o , compiled 

i n 1612. These he supplemented w i t h data from 

Barreto Resende Tradado Dos Viso R e i s (1497-

1636), Couto's tenth Decada, and an appendix from 

Duarte Gomes S o l i s ' s work of 1622, and s e v e r a l 

other sources. I n view of Maghalaes-Godinho 1s 

comment that there has been l i t t l e s e r i o u s and 

c r i t i c a l study of these f i g u r e s , they are 

reproduced on pages 25"8-260 V 

These f i g u r e s show that l o s s e s were worse on 

the r e t u r n journey ( i 5 $ ) than on the outward 

journey from L i s b o n ( l 1 $ ) . C e r t a i n trends are a l s o 

apparent, f o r example the r i s i n g s c a l e of l o s s e s 

from 1520 to I56O, followed by a marked improve

ment. A f t e r 1580 d e c l i n e again s e t s i n , 

^Maghalaes-Godinho, o p . c i t . pp.665-6 i n c . f o o t n o t e . 
^°Joel Serrao Em Toruo das condicoes e c o n i c a s de 
1640 „ V e r t i c e nos.88-91, Coimbra, 1950 
1 1Maghalaes-Godinho, o p . c i t . pp.672-3 f o r t a b l e of 
ship movements. 
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a c c e l e r a t i n g t h r o u g h t h e '90s and s t i l l a t a 

d i s a s t r o u s l e v e l u n t i l 1610. There i s t h e n an 

improvement, f o l l o w e d by y e t a n o t h e r d e c l i n e . 

A l s o a p p a r e n t i s the f a c t t h a t a v e r y l a r g e 

p r o p o r t i o n o f Portuguese s h i p s d i d n o t r e t u r n t o 

P o r t u g a l . These f a c t s and t r e n d s are shown i n 

a t a b l e c o m p i l e d u s i n g Maghalaes-Godinho 8s 

f i g u r e s as above. I t seeks t o r e l a t e s h i p -

movements, l o s s e s and the n a v i g a t i o n a l d e v e l o p 

ments, and i n p a r t i c u l a r t h e q u a l i t y o f c a r t o g 

raphy as employed b y the Portuguese i n any one 

decade. O b v i o u s l y f a c t o r s such as storms would 

be i m p o r t a n t , b u t the Portuguese were aware o f 

the s a f e s t and most u s e f u l weather c o n d i t i o n s 

xn b o t h the A t l a n t i c a l o n g t he Cape San Rocque 

a r c and the I n d i a n Ocean w i t h the monsoons. 

Thus between 1500 and 1635 87$ o f d e p a r t u r e s 

f r o m L i s b o n were made i n March and A p r i l and 

over 60$ between March 1 4 t h and A p r i l 9th. 

I t e x p l a i n s t he m i d - c e n t u r y d e c l i n e o f s t a n d a r d s 

and l o s s e s i n c a r t o g r a p h y f r o m 1520-1560 when 

Diogo R i b e i r o was a l m o s t a l o n e i n a d o p t i n g c h a r t s 
1 2 

c o r r e c t e d f o r v a r i a t i o n . The t a b l e shows the 

improvements f o l l o w i n g the c a r t o g r a p h i c work o f 

the Luso-Asians, Lazaro L u i s and Vaz Dourado 

who l i v e d , worked and s a i l e d around t he I n d i a n 

1 2 
Diogo R i b e i r o ' s c h a r t was made i n two p a r t s i n 

1529 and a l s o c o n t a i n e d b e a u t i f u l d r awings o f 
a s t r o l a b e s and q u a d r a n t s . 
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Ocean. E x a m i n a t i o n o f column C a l s o suggests 

t r e n d s i n the f l o w o f n a v i g a t i o n a l i n f o r m a t i o n t o 

and f r o m P o r t u g a l . W i t h many s h i p s r e m a i n i n g 

i n t h e e a s t , so many m a n u s c r i p t c h a r t s , r u t t e r s 

and manuals must have s t a y e d t h e r e w i t h them. 

S i m i l a r l y the v e r y h i g h f l o w s t o P o r t u g a l i n 

m i d - c e n t u r y p r o b a b l y ensured t h a t l o c a l e a s t e r n 

knowledge and improved c h a r t s reached t h e Armazen 

da I n d i a i n L i s b o n . Cortesao has shown i n 1536 

Diogo B o t e l h o P e r e i r a , and i n the 1570s Vaz Dourado 

b o t h went t o L i s b o n where t h e y c o n t i n u e d t o make 

c h a r t s as t h e y had i n the e a s t . Vaz Dourado, 

however, r e t u r n e d t o Goa t o d i e t h e r e i n 1581, 

w i t h i n f i v e y ears o f L i n s c h o t e n ' s a r r i v a l . 

Maghalaes-Godinho d e s c r i b e d t h e A s i a n back

ground a g a i n s t w h i c h these exchanges t o o k p l a c e 

t h u s : -

"The Portuguese e n c r u s t e d themselves i n t o 
the w o r l d s o f t h e O r i e n t , i n s t a l l i n g 
themselves everywhere as "casados", 
f i t t i n g themselves i n t o l o c a l r e g i o n a l 
i n t e r e s t s , and g i v i n g themselves o v e r ^„ 
t o l o c a l o r i n t e r - r e g i o n a l o p e r a t i o n s " . J 

Aspects o f t h i s a r e t o be seen i n t h e way 

t h e y conducted t r a d i n g voyages f r o m Goa t o 

I n d o n e s i a , China and Nagasaki. Most n o t a b l y , 

as f a r as t h i s s t u d y i s concerned, i t was seen 

i n the mixed m a r r i a g e s w h i c h produced c a r t o g r a p h e r s 
—-

Maghalaes-Godinho, o p . c i t . , p.783. 
14 

C.R.Boxer, The Great Ship f r o m Amacon. Annals 
o f the o l d Japan t r a d e , 1535-1640. Centro de 
estudofi h i s t o n c o s u l t r a m a r i n o s . L i s b o n , 1959. 
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such as E r e d i a , Lazaro L u i s and Vaz Dourado. 

T h e i r b i r t h s i m p l i e d t he b r e a k i n g o f the s t a n d a r d s 

as s e t down by B a r r o s , and w h i c h condemned a l l 

b u t t r a d i n g c o n t a c t w i t h t he G e n t i l e s . On ac c o u n t 

o f the b e a u t y and q u a l i t y o f the c h a r t s made by 

Lazaro L u i s and Vaz Dourado, t h e i r r e p u t a t i o n s 

q u i c k l y r o s e . Improvements t h e y i n t r o d u c e d , s u c h 

as t he l o b s t e r - l i k e c o n f i g u r a t i o n o f Japan based 

on a Japanese " g y o g i " s t y l e c h a r t , were o f f i c i a l l y 

a dopted a t L i s b o n , and can be seen on c h a r t s 

approved between 15^0 and 1590. On t h e o t h e r 

hand, because t he Portuguese had no t r a d i n g 

i n t e r e s t s i n t h e P h i l i p p i n e s u n t i l the Union o f 

Crowns, erroneous s t y l i s e d r e p r e s e n t a t i o n s 

appeared on Portuguese maps u n t i l t h e 1580s, even 

though a Portuguese voyage had passed c l o s e t o 

them i n 15^5. E x a m i n a t i o n o f the f i g u r e s f o r 

Portuguese l o s s e s a t sea shows t h a t w h i l s t t h e 

i n f l u e n c e o f l o c a l A s i a n i n f o r m a t i o n was a t 

i t s h e i g h t i n t h e f i r s t two decades o f the 

s i x t e e n t h century^ the Portuguese used l o c a l 

p i l o t s i n e x p l o r i n g I n d o n e s i a n w a t e r s , and t h e n 

between I56O and 1590 when c h a r t s were b e i n g 

p r e p a r e d by what might l o o s e l y be termed a 

c a r t o g r a p h i c s c h o o l m Goa, Portuguese l o s s e s 

on the Cape r o u t e were a t t h e i r l o w e s t . S a f e t y 

was becoming dependent on the s k i l l s o f Asi a n s 

and Luso-Asians. 



However, by the t i m e t h a t Vaz Dourado d i e d , 

I b e r i a n a t t e m p t s t o m a i n t a i n a c e n s o r s h i p and 

t i g h t commercial s e c r e c y around i n f o r m a t i o n o f 

n a v i g a t i o n a l s i g n i f i c a n c e were b e g i n n i n g t o f a i l , 

and the d e f i c i e n c i e s i n t h a t p o l i c y were becoming 

e v i d e n t . The same b u r e a u c r a t i c c o n t r o l s on the 

i s s u e o f c h a r t s as e x i s t e d i n L i s b o n c o u l d n o t be 

a p p l i e d t h r o u g h o u t a l l o f t h e p o r t s o f t h e A s i a n 

l i t t o r a l f r e q u e n t e d by Portuguese s h i p s . I n d e e d , 

as we have seen, t h e Portuguese were a c t i v e 

p a r t i c i p a n t s i n a f r e e i n t e r c h a n g e o f such 

i n f o r m a t i o n , because t h e y g a i n e d so much, and 

made t a n g i b l e p r o g r e s s i n s a f e t y t h r o u g h them. 

R e a l i s i n g t h a t an e f f e c t u a l p o l i c y o f 

commercial s e c u r i t y was v i t a l e s p e c i a l l y i n 

r e s p e c t o f n a v i g a t i o n a l "know-how" and d e t a i l e d 

r u t t e r s f o r s a i l i n g t o and around A s i a n w a t e r s , 

s t u l t i f i e d I b e r i a n b u r e a u c r a c i e s f a i l e d t o n o t i c e 

what was happening around them. W i t h o u t t h o u g h t , 

t h e y were a t t e m p t i n g t o m a i n t a i n h i g h l e v e l s o f 

s e c u r i t y c l a s s i f i c a t i o n on n a v i g a t i o n a l i n f o r m a 

t i o n f o r l o n g , perhaps t h e y hoped, i n d e f i n i t e 

p e r i o d s . However, t h e y were n o t a b l e t o o p e r a t e 

such a p o l i c y w i t h i n a ' c l o s e d 9 system. I n 

a d d i t i o n t o the i n t e r c h a n g e s and espionage d i r e c t e < 

a t such i n f o r m a t i o n i n Europe, we must remember 

the Spaniards d i d n o t awake t o the p o t e n t i a l 

s i g n i f i c a n c e o f o t h e r powers o b t a i n i n g t h e 

t r a i n i n g manuals o f n a v i g a t i o n used i n S e v i l l e 
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u n t i l c e r t a i n passages were c u t f r o m a manual 

p r i n t e d i n 1558. Through these manuals and 

w i t h t he h e l p o f p i l o t s and c a r t o g r a p h e r s i n 

e x i l e f r o m P o r t u g a l and Spa i n , the seamen and 

a s p i r i n g gentlemen o f N o r t h e r n Europe c o u l d l e a r n 

about c e l e s t i a l n a v i g a t i o n , and a c q u i r e t h e r e b y 

the t e c h n o l o g y t h a t c o u l d g e t them t o A s i a n 

w a t e r s . Once t h e y c o u l d r e a c h A s i a n p o r t s , t h e y 

too w ould have access t o those A s i a n sources o f 

i n f o r m a t i o n w h i c h , by v i r t u e o f t h e i r e x t e n t and 

t r a d i t i o n a l a t t i t u d e s , the Portuguese a d m i n i s 

t r a t i o n s c o u l d n o t c l o s e . N o r t h e r n Europeans 

would t h e n have t h e i r own access t o t h e v a r i o u s 

A s i a n t r a d i t i o n s o f c o a s t a l and c e l e s t i a l n a v i g a 

t i o n . 

As the P r o t e s t a n t powers o f N o r t h e r n 

Europe d i d n o t f e e l bound by Papal d i c t a t e s , a l l 

t h a t was r e q u i r e d t o d i s p l a c e the Portuguese f r o m 

t h e i r A s i a n p o s s e s s i o n s once the t e c h n i q u e s o f 

oceanic n a v i g a t i o n had been mastered by n o r t h e r n 

Europeans, was a s u f f i c i e n t l y d e t e r m i n e d e n t r y by 

the seamen o f n o r t h e r n Europe. The f a c t o r s 

c r e a t i n g t h i s r e s o l v e arose f r o m t he a n i m o s i t i e s 

between C a t h o l i c and P r o t e s t a n t powers, p a r t i c u 

l a r l y the war between Spain and the Low C o u n t r i e s 

and England, where many seamen o f the two l a t t e r 

powers were f i g h t i n g those o f Spain and P o r t u g a l . 

D o u b t l e s s t he r e s o l v e o f James L a n c a s t e r , who 
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s a i l e d e a s t t o r e a c h A c h i n i n September 1592, 

was v a s t l y s t r e n g t h e n e d by h i s u p b r i n g i n g on t h e 

I b e r i a n p e n i n s u l a , where he developed deep 

a n i m o s i t i e s towards the Spanish and Portuguese. 

B e f o r e he r e t u r n e d t o Aclziai a g a i n i n 1602 w i t h 

the f i r s t voyage o f the E n g l i s h East I n d i a 

Company, he had been prece ded by some even more 

d e t e r m i n e d and r u t h l e s s Dutch voyages made w i t h 

the h e l p o f E n g l i s h p i l o t s . 

The f a c t o r s w h i c h encouraged t h e Dutch and 

the l a t e r E n g l i s h t o make such voyages were 

r e p o r t s f r o m t h e i r countrymen on the w e a l t h t o 

be earned m A s i a n t r a d e s . The most s i g n i f i c a n t 

a ccounts were by Jan H u i g h e n ^ L i n s c h o t e n . 

While L a n c a s t e r e x p l o r e d t he East i n 1591-4, 

L i n s c h o t e n , h a v i n g been shipwrecked aboard a 

Portuguese s h i p on the Azores, had two y e a r s t o 

s o r t o u t h i s i d e a s on t h e l a s t f i g h t o f the 

Revenge and h i s e x p e r i e n c e s s i n c e j o i n i n g h i s 

b r o t h e r s i n S e v i l l e i n 1576. T h i s t i m e 

i n c l u d e d h i s e x p e r i e n c e s i n the s e r v i c e o f t h e 

A r c h b i s h o p o f Goa i n I n d i a f r o m 1583 t o 1589. 

While i n I n d i a , he i n t e r e s t e d h i m s e l f n o t o n l y 

i n I n d i a n l i f e and customs, b u t s e t out t o c o l l e c 

i n f o r m a t i o n a bout t h e i r c i t i e s , t r a d e and n a v i 

g a t i o n . Thus one reads i n h i s works t r a n s l a t i o n s 

o f Portuguese r u t t e r s t h a t were a c t u a l l y c i r c u l a t 

i n g i n Goa, j u s t as the s t a t i s t i c s we examined 

suggested. L a t e r o t h e r N o r t h e r n Europeans 
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e x t e n s i v e l y c o p i e d L i n s c h o t e n ' s w r i t i n g s . F o r 

example Purchas i n H i s P i l g r i m e s w r o t e o f 

L i n s c h o t e n 8 s i n t e r e s t i n t h e p i l o t a g e arrangements 
1 

i n "the R i v e r o f Goa n. J 

The f i r s t Dutch r e a c t i o n t o L i n s c h o t e n ' s 

i n f o r m a t i o n was t o t a k e L i n s c h o t e n on a voyage 

t o d i s c o v e r a N o r t h - E a s t passage t o A s i a . On 

h i s r e t u r n f r o m t h i s u n s u c c e s s f u l voyage under 

W i l l e m B a r e n t s , L i n s c h o t e n completed the accounts 

o f h i s t r a v e l s f o r p u b l i c a t i o n i n Amsterdam. I n 

them he commented t h a t the Portuguese seemed t o 

have l o s t t he stomach f o r f i g h t i n g and t h e w i s h 

t o promote d i s c o v e r i e s , a l l o f w h i c h s t r e n g t h e n e d 

the Dutch r e s o l v e t o c h a l l e n g e t h e Portuguese on 

the Cape, and t o a l e s s e r e x t e n t t h e Spanish 

r o u t e v i a Magellan's s t r a i t s . 

Faced w i t h the problem t h a t the Spaniards 

had l e f t open a back door ( t h a t w h i c h a l l o w e d 

N o r t h e r n Europe t o p r i n t t he c o n t e n t s o f t h e i r 

manuals) t h e I b e r i a n s c o u l d n o t s t o p p i l o t s such 

as B a r e n t s c a r r y i n g these manuals on t h e i r 
16 

a t t e m p t s t o r e a c h A s i a . F u r t h e r m o r e , once i n __ 
•^S.Purchas. H i s P i l g r i m e s . V o l . 1 1 . Book X, 

c h a p t e r s 33 and 34 , pp .1760 and 1761. 
^ B a r e n t s 8 s t h i r d a t t e m p t t o f i n d the N.E. 
passage was f a t a l , b u t a l l h i s i n s t r u m e n t s , 
c h a r t s and books i n c l u d i n g Pedro de Medina's 
manual were p r e s e r v e d i n t h e i c e t o be d i s 
covered i n t a c t i n 1871. 
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A s i a t h e y c o u l d h a r d l y s t o p t h e i r r i v a l s p a s s i n g 

t h r o u g h the f r o n t door and o b t a i n i n g A s i a n 

i n f o r m a t i o n i n A s i a . So whereas i n the 1570s 

a p r e s e n t a t i o n o f t h e Chinese a t l a s Kuang Yu 

T'u drawn by Lo Hung H s i e n , was a r a r e g i f t t o 

P h i l i p I I , by the m i d - s e v e n t e e n t h c e n t u r y i t s 

i n f o r m a t i o n was q u i t e commonly a v a i l a b l e because 

a n o t h e r copy had been o b t a i n e d by John Sa-ris i n 

Bantam i n 1614 and was s u b s e q u e n t l y p r i n t e d i n 
1 7 

Purchas 9 s H i s P i l g r i m e s ', i n 1625 

As i f t o emphasize t h e changed c o n t e x t , 

the E n g l i s h , Dutch, and t o a l e s s e r e x t e n t the 

French and Danes sought and o b t a i n e d t r a d i n g 

c oncessions f r o m A s i a n r u l e r s . The terms o f 

the l e t t e r f r o m James I t o the Emperor o f China 

r e v e a l much about a t t i t u d e s . An e x t r a c t f r o m 

i t reads t h u s : -
MTo the H i g h and M i g h t i e Monarch, the 
g r e a t Emperour o f China, & e t c . , G r e e t i n g 
The Report o f t h e g r e a t n e s s e o f y o u r 
power and dominion m those E a s t e r n e 
p a r t s o f the ¥orld, h a t h s t i r r e d up a 
g r e a t d e s i r e m ou r S u b j e c t s t o u n d e r t a k e 
a Voyage, i n t o y o u r Countrey t o s o l l i c i t e 
y o u r f r i e n d s h i p p e , towards the s e t t l i n g 
o f a Trade and Commerce w i t h y o u r p e o p l e , 

S.Purchas, o p . c i t . V o l . I l l , Book I I , c h a p t e r 7, 
p.401. "The map o f China t a k e n o u t o f a China 
Map p r i n t e d w i t h China c h a r a c t e r s , i l l u s t r a t e d 
w i t h Notes, f o r the u n d e r s t a n d i n g t h e r e o f . 
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as t h e y have a l r e a d i e done w i t h d y v e r s 
o t h e r N a t i o n s , as f a r r d i s s i d e n t f r o m 
you" J 8 

The Portuguese f a i l e d t o d e t e r such 

European i n c u r s i o n s by n a v a l means, and c o u l d 

do l i t t l e about t he i n c r e a s i n g l y common p r a c t i c e 

o f A s i a n r u l e r s t o a p p o i n t non-Portuguese e x p e r t s 

i n n a v i g a t i o n and c a r t o g r a p h y t o p r i v i l e g e d 

p o s i t i o n s a t t h e i r c o u r t s . However, th e y t r i e d 

t o choke those A s i a n c o n t a c t s t h e y had p r e v i o u s l y 

r e l i e d on, so as t o d e p r i v e t h e i r European r i v a l s 

o f such i n f o r m a t i o n . To t h i s end t h e y a c t i v e l y 

d i s c o u r a g e d e x p l o r a t i o n and the e f f o r t s o f men 

l i k e E r e d i a . I n 1610 t h e V i c e r o y a d v i s e d t h e 

K i n g about t h e p r o p o s a l t h a t E r e d i a be made 

Cosmographer Major o f I n d i a , i n a d d i t i o n t o t h e 

Cosmographer Major r e s i d e n t a t L i s b o n , s a y i n g 

t h a t 

L e t t e r o f James I t o t h e Emperor o f China. 
Dated a t the Palace o f Westminster 7 t h F e b r u a r y 
1613 Z161^7-

T h i s i l l u m i n a t e d m a n u s c r i p t , p r o b a b l y w r i t t e n 
by Edward N o r g a t e , C l e r k o f the S i g n e t E x t r a 
o r d i n a r y , was used i n the e s t a b l i s h m e n t o f 
d i p l o m a t i c r e l a t i o n s w i t h China i n 1616. A 
phot o g r a p h o f the t e x t appeared i n Sotheby's 
Sale Catalogue o f The C e l e b r a t e d L i b r a r y o f B o i e s 
Renrose, Esq. F.S.A., F.R.G.S. The Second P o r t i o n 
fI_Z • T r a v e l and E x p l o r a t i o n , N a v i g a t i o n and Trade. 
Tuesday, 11th.Nov. 1971 . L o t 290 and p l a t e o p p o s i t e 
p.112. Note a l s o t h a t t h e Court Book V o l . I l l 
(i.O.R. B/1/5) p.60 r e c o r d s i n s t r u c t i o n s g i v e n 
t o M r . B e l l t o c o l l e c t r o y a l l e t t e r s ^ f o r t he 
r u l e r s o f China, Japan and o t h e r A s i a n powers. 
T h i s e n t r y i s f o r 1 4 t h M a r c h , l 6 l 4 . 

See Volume I I I l l u s t r a t i o n s , Fig.?6. 



" t h e o f f i c e o f Cosmographer Major w h i c h 
Manuel Godinho de E r e d i a asked f o r i s 
unecessary and t h i n g s he spoke o f ^_ 
^ A u s t r a l i a / a r e o f no s i g n i f i c a n c e " . 

However, as the Portuguese t u r n e d t h e i r 

backs on A s i a n sources ( w i t h the n o t a b l e e x c e p t i o n 

o f the T e i x e i r a f a m i l y o f c a r t o g r a p h e r s o p e r a t i n g 

i n L i s b o n ) so t h e i r s t a n d a r d s o f n a v i g a t i o n a l 

s a f e t y slumped. Desperate t o r a i s e s a f e t y s t a n 

d a r d s , b u t r e t a i n the advantages o f c o n t r o l l i n g 

i n f o r m a t i o n f r o m L i s b o n as f a r as p o s s i b l e , t h e y 

p e r m i t t e d the p r i n t i n g o f r u t t e r s , b u t i n s i s t e d 

on t i g h t c o n t r o l o f the s t o c k s o f Reimao's r u t t e r , 

l e s t t h e y f a l l i n t o t h e hands o f f o r e i g n e r s who 

might t h e r e b y p r o f i t . 

O ther s t e p s t a k e n d u r i n g Lavanha 1s p e r i o d 

o f o f f i c e were aimed a t r e v i v i n g Portuguese s t a n 

dards o f s a f e t y ; f o r example Reimao was made 

P i l o t M ajor of I n d i a b e f o r e t a k i n g t h e new 
20 

v i c e r o y t o I n d i a i n 1608. Lavanha h i m s e l f t r i e d 

h a r d and even a t t e m p t e d some measures o f c o u n t e r 

espionage a g a i n s t t h e Dutch. 
yPMC. V o l . I V , p.44. 

2 0PMC. V o l . I V , p.82. Reimao s a i l e d t o I n d i a i n 
1608 w i t h the new V i c e r o y , R u i Lourenpo de Tavora, 
w i t h t h e t i t l e o f " P i l o t Major o f I n d i a " , an 
appointment w h i c h m i g h t have prompted E r e d i a , s 
l e t t e r o f 2nd F e b r u a r y 1609. However, though 
Reimao d i d make a n o t h e r r e t u r n t r i p i n 1614-15» 
because he never s t a y e d l o n g enough i n A s i a t o 
c o n s t i t u t e a s e r i o u s s e c u r i t y r i s k , he perhaps 
was p r e f e r r e d t o E r e d i a who had e v e r y reason t o 
s t a y i n A s i a n employment. 
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A l l these step^._ and t h e c o s t o f m o u n t i n g 

e x p e d i t i o n s t o the Far East ensured t h a t the 

n o r t h e r n Europeans r e a l i s e d t h a t good n a v i g a t i o n a l 

i n f o r m a t i o n needed t o be c a r e f u l l y g a t h e r e d , 

o r g a n i s e d and s t o r e d . The Dutch were good a t 

t h i s and o r g a n i s e d a c a r t o g r a p h i c o f f i c e t o serve 

the newly formed U n i t e d East I n d i a Company f r o m 
21 

the o u t s e t . I t was r u n i n t u r n by P e t r u s 

P l a n c i u s u n t i l 1608, by A u j u s t i n R o b ert f r o m 1608 

t o 1617 and f r o m 1617 t o 1633 b y Hessel G e r r i t s -

zoon. By c o n t r a s t the E n g l i s h East I n d i a Company 

does n o t seem t o have been so c a r e f u l . The 

S t a n d i n g Orders o f the E n g l i s h East I n d i a Company 

suggest t h e T r e a s u r e r was r e s p o n s i b l e f o r t h e 

v a l u a b l e documents, and the P i l o t f o r m a t t e r s 
22 

o f n a v i g a t i o n on the Thames. The Court Book 

o f the Company on 29th January I600/T"J r e c o r d s 
t h a t As e a r l y as 20th A p r i l 1602 the Chamber o f 
Amsterdam o r d e r e d P e t r u s P l a n c i u s t o make a c c u r a t e 
d e s c r i p t i o n s o f a l l the p l a c e s i n the East I n d i e s 
s u i t a b l e f o r t r a d e and t o make the i n f o r m a t i o n 
a v a i l a b l e t o themselves and o t h e r D u t c h Chambers. 
P l a n c i u s ' s l o n g s t a n d i n g i n t e r e s t s made him t h e 
obvious c h o i c e f o r the ne.u» p o s t . See 
G.G.Schilder."The O r g a n i s a t i o n and Development 
o f the Du t c h East I n d i a Company's H y d r o g r a p h i c 
O f f i c e i n the 17th Century." 6th I.C.H.C. 
Greenwich, 1975, p.2. 
22 

The Lawes and S t a n d i n g Orders o f t h e East 
I n d i a Company. 162T~ Gregg I n t e r n a t i o n a l , 
f R e p r i n t ) 19#2, p a r a . C X I I I ^ V ' M r . P y l o t " was 
r e s p o n s i b l e n o t o n l y f o r p i l o t a g e as f a r as 
Gravesend b u t a l s o f o r t he masts, cordage, 
h i r e o f workmen, the r e p a i r o f s h i p s and 
moorings a l o n g the Thames i n s o f a r as t h i s was 
r e q u i r e d f o r Company s h i p s . 
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" M r . H a c k l u t t t h e h i s t o r i o g r a p h e r o f the 
v i a g e s o f the East I n d i e s - was r e q u i r e d 
t o s e t t down i n w r y t y n g a n o t e o f 
p r i n c i p a l l p l a c e s i n the East I n d i e s , 
where t r a d e i s t o be had t o th/_ej? end 
t h e same may be used f o r the b e t t e r 
i n s t r u c c i o n o f our f a c t o r i n t h e s a i d 
voyage".23 

L a t e r on 1 6 t h F e b r u a r y the Court Book r e c o r d s 

H a k l u y t ' s reward was agreed by the assembly 

t o be "tenne pounds and xxx s f o r 3 mappes by 
r~ ~r - - 24 h i m p r o v i d e d and d / e l i v e r e / d t o the Company". 

However, though t h e y t r i e d t o keep a r e g i s t e r 

o f l e t t e r s and o t h e r m a t e r i a l w r i t i n g s , i t was 

f o u n d t h a t c e r t a i n j o u r n a l s wanted i n 1614 c o u l d 
25 

n o t be f o u n d . A c c o r d i n g l y t h e y r e s o l v e d t h a t 

23 
I n d i a O f f i c e Records, Court Book o f the East 

I n d i a Company, V o l . 1 , B/1/1, p.59. 
The East I n d i a Company m i n u t e s are a t t h e end 

o f a book w h i c h a l s o c o n t a i n s Levant Company 
b u s i n e s s . T h i s suggests i t s o r i g i n s as a 
company were as an o u t g r o w t h o f the Company o f 
Levant Merchants, b u t i t may a l s o be because 
S i r Thomas Smith was governor o f b o t h companies 
i n 1600. R i c h a r d H a k l u y t i s f i r s t m entioned 
a t an assembly o f committees w h i c h the volume 
r e c o r d s as t a k i n g p l a c e on 1 6 t h October 1599 
(p.10.) 

^I.O.R. Court Book I . B/1/1 , p.67. 1 6 t h F e b r u a r y 
1 600. 

The f i r s t e n t r y i n the Court Books about t h i s 
i s f o r October 6th 1609. I.O.R. Court Book I I 
B/l/3» p.142. The n e x t I.O.R. Court Book I I I 
B/1/5, p.309, December 13th, 1614 says t h a t 
c e r t a i n j o u r n a l s c o u l d n o t be f o u n d . The Company's 
f i r s t S e c r e t a r y , R i c h a r d W r i g h t , f i r s t m e ntioned 
on 8th October, 1600, may have k e p t them u n t i l 
h i s d i s m i s s a l on 15th March, 1614 as r e c o r d e d i n 
Court Book I I I , B/1/5, p.65. T h i s was i n t e r e s t i n g 
because R i c h a r d W r i g h t i s shown by t h i s e n t r y t o 
have e n j o y e d the a d d i t i o n a l advantage o f an 
u p b r i n g i n g i n Spain and P o r t u g a l . 
See Volume I I Pig 29 
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a l l j o u r n a l s s h o u l d f i r s t be w r i t t e n i n t o t h e 

Company's books b e f o r e b e i n g l e n t t o anybody. 

Nobody was t o c o n s u l t them w i t h o u t the a p p r o v a l 

o f the a p p r o p r i a t e committee. However, t h i s had 

l i t t l e e f f e c t f o r on 30th August, 1 615 the 

Company's Court a g a i n i n s t r u c t e d no l e n d i n g o f 

j o u r n a l s was t o be p e r m i t t e d " b e f o r e t h e c o p i e s 

o f them be e n t e r e d i n t h e i r books, whereby the 

j o u r n a l s themselves have been l o s t , t o t h e g r e a t 
26 

p r e j u d i c e o f the Company". On t h e o t h e r hand, 

t h e r e i s r e a s o n t o b e l i e v e t h a t Edward W r i g h t , 

when C a p t a i n Downton recommended t o the East 
I n d i a Company as "an e x c e l l e n t m a t h e m a t i c i a n 

27 

and e n g i n e e r " , who had " g a t h e r e d g r e a t knowledge 

i n the u n i v e r s i t i e s and e f f e c t e d many w o r t h y 

works i n r e c t i f y i n g works f o r m e r l y smothered", was 

so good a " l i b r a r y - k e e p e r " t h a t he impressed 
28 

b o t h P r i n c e Henry and P r i n c e C h a r l e s . Downton 
^I.O.R. Court Book I I I , B/1/5, August 30th, 1615. 
Note t h a t by 1621 t h e Laws and S t a n d i n g Orders o f 
the Company r e q u i r e d the T r e a s u r e r ( ofv. e.Lt~]T/% 
t o l o o k a f t e r some such i t e m s . The a p p r o p r i a t e 
e n t r y f o r the T r e a s u r e r reads 
"They a r e t o have the Custody o f H i s M a j e s t i e s 
L e t t e r s P a t e n t s t o the Company? a l s o t h e 
Orders, L e t t e r s , D i r e c t i o n s and o t h e r w r i t i n g s 
o f h i s M a j e s t y , the Lords o f h i s C o u n s e l l , 
and o t h e r g r e a t o f f i c e r s ; t o g e t h e r w i t h 
l e t t e r s f r o m the East I n d i a Company i n H o l l a n d 
and coppes o f t h e s e v e r a l l Answers made unt o 
them". 

2 7 I . 0 j R . Court Book ITT, B / l / 5 , March 1 4 , 
1613Z 14/, p.60. 
2 8 I . 0 . R . Cou: 
1615, P.443. 
pQ 
* I.O.R. Court Book I I I , B/1/5, J u l y 7 t h , 
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was c l e a r l y t h i n k i n g of Wright's b r i l l i a n t 

t h e o r e t i c a l c o n t r i b u t i o n s to n a v i g a t i o n a l advance, 

e s p e c i a l l y the t r e a t i s e he had w r i t t e n i n 1592 

only f i v e y e a r s a f t e r becoming a F e l l o w of h i s 

Cambridge c o l l e g e . T h i s t r e a t i s e , f i r s t presented 

i n d r a f t to the E a r l of Cumberland a f t e r Wright's 

r e t u r n w i t h John Davis to F a y a l , was subsequently 

published as "Certaine E r r o r s i n Navigation" 

i n 1 5 9 9 . 2 9 

I n f a c t Edward Wright was appointed to 

give an annual course of l e c t u r e s on n a v i g a t i o n 

to the company a f t e r S i r Thomas Smith and 

Mr.Wolstenholme ceased to s u b s i d i s e t h i s i n 1614. 

He was a l s o expected to examine j o u r n a l s of 

the Company's n a v i g a t o r s and "to p e r f e c t t h e i r 

p l o t t e s " . Indeed, h i s g r e a t e s t c o n t r i b u t i o n 

to the a r t of n a v i g a t i o n was to a p p r e c i a t e the 

e r r o r s i n c u r r e n t c a r t o g r a p h i c p r o j e c t i o n s , 

and the f a u l t s b u i l t i n t o c h a r t s based upon 

compass bearings uncorrected f o r v a r i a t i o n . 

Though Wright had allowed both B l u n d e v i l l e i n 
29 

Edward Wright, Ce r t a i n e E r r o r s i n Navigation, 
A r i s i n g out of the O r d m a r i e erroneous making 
or u s i n g of the Sea Chart, Cpmpasse, Crosse -
s t a f f e and Tables of d e c l i n a t i o n of the Sunne, 
and f i x e d s t a r r e s detected and c o r r e c t e d 
By E.W. , V a l e n t i n e Sims, London, 1599. 
3°I.O.R. Court Book I I I , M a r c h 14th, 161 
p. 60. 
3 1 I b i d . 
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32 H i s E x e r c i s e s , p u b l i s h e d i n 1594, and B a r l o w 
33 

xn The N a v i g a t o r s Supply p u b l i s h e d i n 1597» 

t o use p a r t s o f h i s work, he was f u r i o u s t o f i n d 

t h a t , h a v i n g e n t r u s t e d a d r a f t t o Abraham K e n d a l l 
34 

t u t o r o f the f u t u r e Duke o f N o r t h u m b e r l a n d , 
^ M. B l u n d e v i l l e , H i s E x e r c i s e s , c o n t a i n i n g 
s i x t r e a t i s e s , the t i t l e s w hereof a r e s e t down 
i n t he n e x t p r i n t e d page, w h i c h T r e a t i s e s a r e " 
v e r i e n e c e s s a r y t o be r e a d and l e a r n e d o f a l l 
young Gentlemen t h a t have n o t been e x e r c i s e d 
i n such d i s c i p l i n e s , and y e t a r e d e s i r o u s t o 
have knowledge as w e l l i n Cosmographie, A s t r o n -
omie, and Geographie, as a l s o the A r t e o f N a v i 
g a t i o n , i n w h i c h a r t i t i s i m p o s s i b l e t o p r o f i t e 
w i t h o u t the h e l p o f these or such i n s t r u c t i o n s . 
To the f u r t h e r a n c e o f w h i c h A r t o f N a v i g a t i o n , 
t h e s a i d M.Blundevxle s p e c i a l l i e w r o t e t h e s a i d 
T r e a t i s e s and o f meere good w i l l d o t h d e d i c a t e 
t o a l l t h e young Gentlemen o f t h i s Kealme , 
John Windet, London, 1594. 

T h i s work was w r i t t e n l a r g e l y f o r the i n s t r u c 
t i o n o f B l u n d e v i l l e * s f r i e n d s a t the I n n s o f 
C o u r t . I t u t i l i s e d i n f o r m a t i o n drawn m o s t l y 
f r o m C o r t e s ' s manual and b r i e f account o f 
Drake•s c i rcumnaviga t i on. 

33 
W i l l i a m Barlow The N a v i g a t o r s Supply, 

C o n t e i n i n g many t h i n g e s o f p r i n c i p a l l i m p o r t a n c e 
b e l o n g i n g t o N a v i g a t i o n , w i t h the d e s c r i p t i o n 
and use o f d i v e r s e I n s t r u m e n t e s formed c h i e f l y 
f o r t h a t purpose, b u t s e r v i n g a l s o f o r s u n d r y 
o t h e r o f Cosmography i n G e n e r a l 1 . The P a r t i c u l a r 
I n s t r u m e n t s are s p e c i f i e d on the n e x t page , 
G 0Bishop, R.Newberry and R.Barker, London, 1597. 

Barlow argued f o r the e s t a b l i s h m e n t o f a s e t 
o f l e c t u r e s on n a v i g a t i o n i n London. These 
m a t e r i a l i s e d when S i r Thomas Gresham's w i l l was 
p u t i n t o e f f e c t a f t e r the d e a t h o f h i s widow i n 
1596. The C i t y o f London Co r p o r a t x o n and the 
Mercers Company f o l l o w e d the p r o v x s i o n s o f S i r 
Thomas Gresham»s w i l l s e t o u t i n 1579 and e s t a b 
l i s h e d Gresham C o l l e g e i n 1598. There l e c t u r e s 
on n a v i g a t i o n were p r o v i d e d t h r o u g h t h e m a i n t e n 
ance o f two p r o f e s s o r s a t a s a l a r y o f £50 per 
annum. 
^4 
^ D.W.Waters, The A r t o f N a v i g a t i o n i n E»gh»a 
E l i z a b e t h a n and E a r l y S t u a r t Ti^ey. N.M.M„, 
Greenwich, 1978, p.221. 
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had been p l a g i a r i s e d and sent to the E a r l of 

Cumberland f o r comment. Worse s t i l l , he was 

not immune from opportunist commercial espionage 

by Jocodus Hondius, who copied without acknowledge

ment Wright's p r o j e c t i o n s of the four c o n t i n e n t s 
35 

and published them i n Amsterdam. 

J"vf.G.Hellinga. Copy and P r i n t i n the Netherlands. 
An A t l a s of H i s t o r i c a l B i bliography. North 
Holland P u b l i s h i n g Company. Amsterdam, 1 9 ^ 2 , p.3 8 . 

Jocodus Hondius was an emigre from the 
Netherlands, r e s i d e n t i n London from 1 5 8 3 - ^ 
u n t i l he returned to the Netherlands i n 1 5 9 3 . 
He was followed there by h i s E n g l i s h f r i e n d 
Emery Molyneux,in 1596 and 1 5 9 7 » one or other 
of them a l s o takxng the copper p l a t e s of the 
globes. Molyneux d i e d between J u l y 1598 and 
A p r i l 1 5 9 9 . Hondius secured p u b l i c a t i o n of 
Wright's work and seems l i k e l y to have done 
the smuggling a f t e r completing the work f o r 
which W i l l i a m Sanderson had paid over £ 1,000. 
Emery Molyneux, whose name, l i k e Hondius's, 
a l s o appears on the only two globes to have 
su r v i v e d i n t h e i r o r i g i n a l s t a t e ( a t Petworth 
House) seems to have had a r e l a t i o n i n whom 
the E n g l i s h E a s t I n d i a Company maintained i n t e r e s t 
u n t i l 1 6 1 4 . 

See a l s o two e x h i b i t i o n catalogues The 
Dutch i n London . Catalogue of an E x h i b i t i o n 
h e l d a t the London Museum 1 971 » P « 5 , and 
S i r F r a n c i s Drake . An E x h i b i t i o n h e l d to 

commemorate F r a n c i s Drake's voyage around the 
world 1577-80 , B r i t i s h Museum P u b l i c a t i o n s 
L i m i t e d , 1 9 7 7 , pp.80-83. 
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A l l t h i s served to show what the I b e r i a n s 

had a l r e a d y discovered, that i t was d i f f i c u l t to 

keep o r i g x n a l and u s e f u l n a v i g a t i o n a l i d e a s and 

information s e c r e t f o r long. Indeed, Edward 

Wright h i m s e l f followed P h i l i p I I I of Spain and 

advocated the i d e a of a l a r g e endowment f o r 

r e s e a r c h i n t o longitude. Wright a l s o saw 

the advantage of a w e l l organised hydrographic 

s e r v i c e , both to ensure safe keeping of j o u r n a l s , 

and c h a r t s , and to permit i n s t r u c t i o n . To 

achieve t h i s , items were "reduced to heads to 
37 

be r e a d i l y found upon occa s i o n " . As we s h a l l 

see, the Dutch were q u i t e s u c c e s s f u l i n l e a r n i n g 

from I b e r i a n mistakes and imposing a c o n s i d e r a b l e 

degree of commercial s e c u r i t y , even s e c r e c y , 

upon t h e i r improved instruments and c h a r t s . 

The E n g l i s h E a s t I n d i a Company a l s o t r i e d to do 

t h i s , f o r example, i n s t r u c t i n g George Waymouth 
i n A p r i l 160'd that he 

" s h a l l not d i s c o v e r the s e c r e t s or 
course of h i s proceeding i n the voyage 
to any other person or persons whatsoever 
than to the s a i d Governor, deputie and 
c o m i t t i e s " . 3 8 

36 

J D.W.Waters, o p . c i t . , p.223 . 

3 7I.O.R. Court Book I I I , J u l y 1 6 t h , 1 6 1 4 , p.166. 

3 8I.O.R. Court Book I , A p r i l 1 0 t h , 1 6 0 2 , p.96 . 
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The E n g l i s h E a s t I n d i a Company, u n l i k e 

the I b e r i a n s , were anxious to promote the 

d i s c o v e r y of a P o l a r passage, so they agreed i n 

1601 to pay Waymouth £ 1 0 0 to buy instruments 
39 

and £ 5 0 0 i f he should d i s c o v e r such a passage. 

Three of the warrants to Alderman Campbell f o r the 

expense of purchasing these instruments s u r v i v e . 

The l a s t of them reads 
"Warrant i s given to Aid. Campbell, 
t r e a s u r e r of the voyage to the n o r t h 
west to pay unto Robert Grynkin f o r 
watches, compasses, Runnyng G l a s s e s 
and instruments f o r the shippes uses 
the sum of x x x l i s t e r l i n g " . 0 

I n t h i s commitment we see how hard E n g l i s h 

merchants and companies s t r o v e to equip t h e i r 

s h i p s w i t h the b e s t n a v i g a t i o n a l instruments 

they could buy. T h i s marks, however, the end 

of the s o c i a l r i s e of the p r o f e s s i o n a l n a v i g a t o r 

who could i n the s i x t e e n t h century o b t a i n both 

ve r y l a r g e payments and command of h i s ship 

merely because of h i s n a v i g a t i o n a l s k i l l . I t 

was soon apparent that men l i k e Mr.Wentworth, 

who had r e t i r e d to the country with a r e p u t a t i o n 

-^I.O.R. Court Book I , September 1 s t , 1601, p.8 4 . 
Waymouth was v e r y i n t e r e s t e d i n n a v i g a t i o n , 
completing by 160k a manuscript, B.M. A d d i t i o n a l 
MS 1 9 , 8 8 9 , "The J e w e l l of A r t e s " , which with 
many drawings d e s c r i b e d the use of the back 
s t a f f , quadrant, c r o s s - s t a f f and a s t r o l a b e , 
and i n c l u d e d both the o r i g i n a l and f i n a l forms 
of John Davis ' s s t a f f . 

I.O.R. Court Book I , May 3 r d , 1 6 0 2 , p.9 9 . 
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as a good n a v i g a t o r could not expect a command 
41 from the E a s t I n d i a Company j u s t f o r t h a t s k i l l . 

As the Court of the Bast I n d i a Company became 

more experienced, they sought i n t h e i r commanders 

not j u s t p r o f e s s i o n a l s k i l l , b u t an a i r of 

a u t h o r i t y . An i d e a of the model they might have 

had i n mind i s to be gained by examination of 

the p i c t u r e of a Dutch n a v i g a t o r dated October 

2 3 r d , 1624 and now i n the National Maritime 

Museum. He i s holding a p a i r of d i v i d e r s to 

the l a t e s t B l e a u globe, and stands near a r o l l e d 

and coloured c h a r t of the E a s t I n d i e s which l i e s 
42 

on the f l o o r . He i s ve r y smartly dressed. 

The Court Book of the E n g l i s h E a s t I n d i a Company 

expands on t h i s theme over the case of M. H a r r i s . 

I t notes of the Court:-
"They were acquainted that one Captaine 
H a r r i s belonging to my l o r d P r i v y Seal 
i s l i k e to pressed upon them, f o r a 
c h i e f commander. But answer was given 
him by Mr.Governor the Company expect 
i n a man to be q u a l i f i e d f o r such a p l a c e 
f o r t h e i r s e r v i c e , to be p a r t l i e a 
Navigator, p a r t l i e a Merchaunt to have 
knowledge to lade a shippe, and p a r t l i e 
a man of f a s h i o n and good r e s p e c t " . ^ 3 

^ I . O . R . Court Book I I I , B / 1 / 5 , p.52 
42 

P o r t r a i t of a Navigator w i t h d i v i d e r s and globe, 
a t t r i b u t e d to Hendrick Van der Borcht ( 1 5 8 3 - 1 6 6 0 ) , 
N a t i o n a l Maritime Museum, Navigation G a l l e r y , 
N.R. 2/X / 6 8 . 
^ 3 I . 0 . R . Court Book I I I , B / 1 / 5 , p.5 2 . 
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As they strove to improve n a v i g a t i o n a l 

performances, so we a l s o see the E n g l i s h prepared 

to throw themselves i n t o any interchanges which 

might prove u s e f u l . Hence t h e i r r a t h e r uneasy 

a l l i a n c e w i t h the Dutch u n t i l the massacre a t 

Amboyna i n 1623. T h e i r commitment to the n o t i o n 

of interchange i s seen i n another guise i n 1606, 

f o r t y y e a r s a f t e r the f i r s t Huguenots began s e t t l i n g 

i n London i n the wake of p e r s e c u t i o n by the 

Spanish a d m i n i s t r a t i o n of the Netherlands. That 

year there appeared "The Dutch Schoole Master. 

Wherein i s shewed the true and p e r f e c t way to 

l e a r n e the Dutch tongue to the f a r t h e r a n c e of 
kk 

a l l those which would g l a d l i e l e a r n i t " . I t s 

value was c l e a r i n the context of the f l o o d of 

Dutch maritime l i t e r a t u r e published a t Amsterdam. 

The cost of the E n g l i s h and Dutch r e s e a r c h 

e f f o r t s makes i n t e r e s t i n g comparison w i t h Spanish 

spending on i n e f f e c t u a l longitude r e s e a r c h . I t 

suggests an E n g l i s h commitment to d i s c o v e r y and 

trade which by the e a r l y seventeenth century 

seems to have been l a c k i n g w i t h i n the I b e r i a n 

Empires. I n Portugal there was i n maritime 

kh 
Merten l e Mayre. The Dutch SchooleMaster 

Wherein i s shewed the true and p e r f e c t way to 
l e a r n e the Dutch tongue to the f a r t h e r a n c e 
of a l l those which would g l a d l i e l e a r n e i t . 
George E l d e r , f o r Simon Waterson. London, T"6o6. 
A f a c s i m i l e of the Bodleian L i b r a r y copy has 
been produced by the Sc. o l a r P r e s s , 1972. 
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c i r c l e s an obsession w i t h n a v i g a t i o n a l s a f e t y 

which seemed almost to sap the confidence n e c e s s a r y 

f o r oceanic voyaging. T y p i c a l of t h i s mood were 

the comments of A l e i x o da Mota, P i l o t Major of 

the C a r r e i r a da I n d i a . Writing about 1625 be 

s a i d 

"that the l a t i t u d e s of shoals and i s l a n d s 
are not always a c c u r a t e l y marked on the 
c h a r t s , and there are others which are 

Concerned as they were about f a l l i n g s a f e t y 

standards, there i s scope to wonder how much 

t h e i r problems were compounded by i m p e r i a l 

commitments which meant i t was hard f o r them to 

f i n d the n e c e s s a r y f i n a n c e , s h i p s , men and 

cargo i n time to s a i l a t the optimum times of 

year - times which became known to both p i r a t e s 

and to the n a v i e s of t h e i r European r i v a l s . 

R i c h a r d Flecknoe, a C a t h o l i c E n g l i s h p r i e s t , 

o f f e r e d a passage to I n d i a on a Portuguese s h i p 

i n 1 6 5 0 , d e c l i n e d s a y i n g 

"Not one Portugal s h i p i n three r e t u r n s 
s a f e from the voyage, w h i l s t not one i n 
ten of the Hollanders ever m i s c a r r i e s . 
The doubling of the Cape of Esperanza being 
only dangerous a t some seasons of the 
year, which seasons they never avoid 
(by t h e i r own c o n f e s s i o n ) so unwise men, 
or so i l l mariners a r e they". 0 

-'CoRoBoxer, Some Second Thoughts on the T r a g i c 
H i s t o r y of the Sea. Halcl nvt S o c i e t y . Atuiual 
Report f o r 1 9 7 8 , p.6 . 

not marked 45 11 at a l l 

I b i d . , p.2 . 
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Did t h i s r e p u t a t i o n come about because 

the Portuguese t a l k e d themselves down, or does 

the explanation l i e more i n the v e r y nature of 

the I b e r i a n presence i n A s i a , or i n the nature 

and t r a d i t i o n s of the A s i a n interchanges of 

n a v i g a t i o n a l information? 

There i s a c e r t a i n scope to wonder i n the 

l i g h t of v a r i o u s comments by Dutchmen whether 

the Portuguese had ceased to t r y . An e x p l a n a t i o n 

of the Portuguese f a i l u r e to keep up a flow of 

information from E a s t e r n sources to L i s b o n may 

w e l l be explained by the observations of the v e r y 

p e r c e p t i v e Dutch Governor General a t B a t a v i a , 

Antonio Van Diemen, who wrote to h i s s u p e r i o r s 

i n Amsterdam that by 1642 

"Most of the Portuguese i n I n d i a ^ A s i a / look 
upon the region as t h e i r f a t h e r l a n d and 
think no more about P o r t u g a l . They d e s i r e 
l i t t l e or no trade t h i t h e r , but content 
themselves with the i n t e r p o r t trade of 
A s i a , j u s t as i f they were n a t i v e s thereof 
and had no other country".47 

So one asks did the Portuguese and Spanish 

n a v i g a t i o n a l agencies become too dependent on 

high q u a l i t y A s i a n interchanges of information? 

The r e s u l t s of a century of i n t e r c h a n g i n g 

such n a v i g a t i o n a l information w i l l be examined 

i n the ensuing chapters on the nature of the 

A s i a n interchanges. 

'C.R.Boxer, Four C e n t u r i e s of Portuguese, 
Expansion, 1 4 1 5 - 1 8 2 5 , U n i v e r s i t y of C a l i f o r n i a 
P r e s s , 1 9 6 9 , p . 5 4 . 
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Chapter 7 
The Arab Interchange 

European p i l o t s t r a d i n g to Mediterranean p o r t s 

i n the middle ages were w e l l aware of the competence 

of Arab masters conducting s i m i l a r t r a d e s . The 

p r i n c i p a l p o r t s of I t a l y , the Holy Land, North A f r i c a 

and the I b e r i a n p e n i n s u l a were the main p o i n t s o f 

con t a c t . Wovwever perhaps the most open interchange 

took place i n Norman S i c i l y , where a l - I d r i s i presented 

Roger I I of S i c i l y with a superb geographical manual 

known as the Book of Roger d e s c r i b i n g the Arab lands 

and trade routes from China, I n d i a to North A f r i c a , 

the Mediterranean, and the A t l a n t i c Ocean, so s h o r t y 

step from h i s n a t i v e Ceuta.^ 

I t was, however, the I b e r i a n s who were the f i r s t 

r e a l l y s i g n i f i c a n t b e n e f i c i a r i e s of n a v i g a t i o n a l 

information from E a s t e r n sources and t r a d i t i o n s 0 T h i s 

interchange began through the Arab presence on the 

pe n i n s u l a , and along the northern and western shores 

of A f r i c a . Through Arab l e a r n i n g they had d i r e c t 

contact with e a r l i e r attempts to f i x geographical 

co-ordinates by c e l e s t i a l observation i n I n d i a , Egypt, 

China and Greece. C e r t a i n l y the Arabs were a l s o 

1Abu •Abadallah al-Sharif a l - I d r l s i (1099-1162), was 
born a t Ceuta of an A l i d f a m i l y , and l a t e r s t u d i e d 
a t Cordova, before embarking on h i s e x t e n s i v e t r a v e l s 
through Arab land s , and the compilation of h i s g r e a t 
geographical work Nuzhat al-Mushtaq /more commonly 
known as the Book of Roger because i t was presented 
to Roger I I i n the l a s t year of h i s r e i g n , 115**]) 
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h e i r s to t r a d i t i o n s of n a v i g a t i o n i n the Mediterranean 

by the a n c i e n t Egyptians, and to the voyages from the 

Red Sea and P e r s i a n Gulf where reed boats seem to have 
2 

f a c i l i t a t e d oceanic voyaging to I n d i a s i n c e 2000 BC. 

The Arabs were a l s o h e i r s to Greek and Roman i n f o r 

mation about the I n d i a n Ocean and i t s monsoon p a t t e r n 

and to the t r a d i t i o n s of l o c a l p i l o t a g e mentioned i n 

works l i k e the P e r i p l u s of the Erythrean Sea and the 
3 

w r i t i n g s of Cosmas I n d i c o p l e u s t e s . These t e x t s 

c l o s e l y i n v e s t i g a t e d by W.W.Hyde and E.G.R. T a y l o r 

show the high q u a l i t y of Greek a s t r a l and geographical 

knowledge was e x p l o i t e d f o r n a v i g a t i o n a l purposes by 

the three dozen ships i n v o l v e d i n the I n d i a n trade i n 
2 
A r c h a e o l o g i c a l evidence f o r t r a d i n g between the 

middle e a s t and I n d i a i s p a r t i c u l a r l y evident i n the 
P e r s i a n Gulf i n the form o f copper o b j e c t s and other 
items p a r t i c u l a r l y evident xn Bahrain and Oman. The 
voyage r e c e n t l y made by Thor Heyerdahl i n " T i g r i s " , a 
reed boat constructed i n the I r a q u i marshes suggests 
that s u i t a b l e cargo c a r r y i n g boats could have been 
b u i l t . However the voyage demonstrated the need f o r 
improved steerage and n a v i g a t i o n a l a i d s . (BBC2 9 pm» 
Feb.1 0 - 1 6 , 1 9 7 9 ) . 

-'W.W.Hyde. Ancient Greek Mariners. Oxford U n i v e r s i t y 
Press 1949 pp . 169-249. 
E.G.RoTaylor, Haven F i n d i n g A r t . H o l l i s and C a r t e r , 

London 1971, pp . 4 0 - 6 3 . 
About 400 y e a r s separate the Perxplus of the 

Eryt h r e a n Sea w r i t t e n by a Graeco-Egyptian about 
60AD and Cosmas I n d i c o p l e u s t e s , a n a t i v e of a Red Sea 
port very f a m i l i a r with the Indxan trade, though not 
h i m s e l f a s a i l o r . - , 
See GUdJu*k«Lei. f w ^ l n f e r l <u*l ^ k c U ^ ^ I ^ 
£ojiK*K Sea, "faH&i^ S*ultj. LcU^m 



Strabo's time. 

The Arabs who r e t a i n e d many of these c l a s s i c a l 

t e x t s i n t h e i r great l i b r a r i e s a t Baghdad, A l e x a n d r i a 

and Timbuktu, were i n t e r e s t e d i n these s u b j e c t s p a r t l y 

because t h e i r r e l i g i o n demanded t h i s astronomical 

knowledge to permit prayer f a c i n g Mecca a t the 

c o r r e c t time. The Koran gave another reason: 

"He /Allah^7 i t i s who hath appointed f o r you the s t a r s , 

that ye guide yourseies|thereby i n the darkness of the 

land and sea. We have made the signs d i s t i n c t i v e f o r 
„ 5 

those that have knowledge. 
Strabo, whose geographical works were wid e l y read 

again by the s i x t e e n t h century, gave u s e f u l 
information about the A r c t i c c i r c l e , measurement of 
d i s t a n c e s , l a t i t u d e s , the use of winds f o r d i r e c t i o n , 
t i d e s , quicksands and voyaging i n t o the I n d i a n Seas. 
Some of the more s i g n i f i c a n t Renaissance e d i t i o n s of 

Strabo * s Rerum Geographium were:-
Strabo L a t i n e ' Venice 1480 ( i n A b u l i a ) ex-Berghem. 
Strabo L a t i n e Barthoimeu de Zanis ex J o s i e S i n c l a i r 

Venice 1.511 
Strabo i n Latinam liKguam v e r s a a Gregorio T r i f e r n a t e 

Guavino Veronese P a r i s 1512 
Strabo Graece Aldus. Venice 1 5 1 6 . 
Strabo ab Euarino Veronese e Gregorio T r i f e r n a t e ( u t 

p u t a t u i ) erus sed recognitus emendatus ab 
Conerado Heresbactico . B a s l e 1523 
Strabo L a t i n e ex v e r s i o n e E u a r i n i V e r o n e r i s i s & 

Gregori T r i f e r n a t i s , sed recognitione Conradi 
H e r e s b a c t i a , ex o f f i c i n a G i v i o n i s " T Basle 1 5 3 9 • 
Strabo Graece & L a t i n e ex emendatione Marec Hoppen 

Basl e 1549 
Strabo Graece & L a t i n e ex v e r s i o n e M„ Gui h i e l m i 

X y l a n d r i , cum emendatione et notia. B a s l e 1571 . 
Strabo Graece & L a t i n e cum n o t i s I s a a c i Casuaboni 

Geneva 1587 
Strabo Graece & L a t i n e cum n o t i s I s a a c i Casuaboni 

P a r i s 1620 " 

E.G.R.Taylor. Haven F i n d i n g A r t , p.126 . 
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The astronomical t e x t s preserved by Arab u s e r s 

seem to have been much more widely studied i n Europe, 

once t r a n s l a t e d i n t o L a t i n , than Arab geographical 

t e x t s . Ptolemy 9 s tfff'^e*" V$UML~ u s u a i i y known by 

i t s Arabic name Almagest , was t r a n s l a t e d i n t o L a t i n 

i n the t w e l f t h century by Gerard of Cremona, a student 

of Arabic working a t Toledo. During the t h i r t e e n t h 

century xt became accepted by schoolmen and a s t r o l 

ogers, as an improvement on the A r i s t o t e l i a n system 

and as d i s c r e d i t i n g the f l a t e a r t h t h e o r i e s of Cosmos 

I n d i c o p l e u s t e s , thanks to i t s p o p u l a r i s a t i o n by 

Sacrobosco (John Holywood) i n h i s De Sphera Mundi . 

Other important Arab astronomical t e x t s to f i n d 

t h e i r way to Spain were the t a b l e s of Muhammad i b n 

J a b i r a l - B a t t a n i , famous i n Europe as Albategnius, 

now i n the E s c o n a l , and the t r e a t i s e s by Abu Ma'shar, 
7 

c a l l e d Albumaser i n Europe. Abu Ma'shar 8s works were 

widely known m Europe and the E a s t . His Madkhal , 

was a very popular i n t r o d u c t i o n to a s t r o l o g y which, 

together with s e v e r a l astronomical t e x t s , has been 

preserved i n manuscript i n v a r i o u s European l i b r a r i e s . 

One astronomical t e x t of h i s was t r a n s l a t e d into L a t i n 

by the Dalmatian Hermanus Secundus and much 

l a t e r , published as Introductior<xm i n Astronomi&m . 

^J.H.Parry, The Discovery of the Sea, Wiedenfield 
and Nicholson"! London 1975 p.67. 

^Muhammad ibn J a b i r a l B a t t a n i was a Sabian from 
Harran. He l i v e d a t Raqqa on the Euphrates and took 
h i s observations between 882 and 9 0 0 . The r e s u l t i n g 
t a b l e s found t h e i r way to the E s c O r i a l , where they 
were t r a n s l a t e d by Pla t o T i b e r t i u s , to be published 
a t Nuremburg i n 1 5 3 7 . See Huart A H i s t o r y of Arab 
L i t e r a t u r e , Khayats. B e i r u t , I 9 6 6 , p.296 
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Th i s contained an a s t r o l o g i c a l theory of the t i d e s 

that remained popular f o r s e v e r a l c e n t u r i e s , no doubt 
Q 

because of i t s a t t r a c t i v e diagrams and i l l u s t r a t i o n s . 

An instrument which served both the astronomical 

and a s t r o l o g i c a l i n t e r e s t s of the Arabs and l a t e r the 

Europeans was the a s t r o l a b e . Though both astronomer 

and a s t r o l o g e r could use the a s t r o l a b e to determine 

the p o s i t i o n of s t a r s and the sun, the a s t r o l o g e r a l s o 

used i t to i n t e r p o l a t e the p o s i t i o n s of the p l a n e t s 

f o r a given date i n r e l a t i o n to the astronomical 

Houses of Heaven. The f a c t t h at the a s t r o l o g i c a l 

s c a l e s were f r e q u e n t l y engraved on the back of s u r 

v i v i n g Arab a s t r o l a b e s , and the f a c t that many of the 

e a r l y European p r i n t e d t r e a t i s e s on the a s t r o l a b e 

contain lengthy chapters on i t s a s t r o l o g i c a l usage, 

t e s t i f y to the continued European i n t e r e s t i n th a t 

technology which would a t once f o s t e r astronomical and 

a s t r o l o g i c a l ends, even though i t was developed by 

the Arabs a g a i n s t whom they had long campaigned. 

Pr o c t o r ' s r e s e a r c h has suggested i t was f i r s t 

developed i n A l e x a n d r i a by a man c a l l e d Theon about 

3 7 5 . upon whose work the w r i t i n g s of John Philoponus 

and Serevus Sebokht seem to have been based. 
Abu Ma'shar J a ' f a r ibn Muhammad died i n 8 8 5 . 

The t r a n s l a t i o n by Hermanus Secundus e n t i t l e d 
Introductiorum i n Astronomiam , was p r i n t e d 

i n Augsberg by Erhard RatdoIt on 7 t h February 
1 4 8 9 . See The Celebrated L i b r a r y of Bpi s 
Penrose removed from Barbados H i l l , Devon", 
Pennsylvania ~ Sotheby's Catalogue f o r s a l e 
on 7 t h June 1 9 7 1 , l o t 3 , p.6. 
The word ' a s t r o l a b e ' i s adopted through o l d 

French from the Medieval L a t i n ' a s t r o l a b i u m 9 

and from the Greek, a s t r o l ^ b o s (oc«r T f • XctpoS) 
as used i n Ptolemy's Geography 1 . 2 . I I w i t h 
r e f e r e n c e to the instrument. I t i s not a s y e t 
known whether t h i s i s a Byzantine i n t e r p o l a t i o n 
of the t w e l f t h century date, or the o r i g i n a l 
second century t e x t . 
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Whereas a l l these men l i v e d i n or near Alexandria, 
t e n t a t i v e evidence of the t r a n s m i s s i o n of the 
a s t r o l a b e i s provided by the f a c t the Byzantine 

9 

Ammonius i s s a i d to have used one about AD 5 0 0 . 

However, i t does not seem to have been known outside 

the E a s t e r n Mediterranean ports u n t i l the Arabs had 

captured Alexandria i n 640 AD. The P e r s i a n , Abu-1-

Hussain, wrote a t r e a t i s e on the a s t r o l a b e i n 9 8 4 , 

about the same date as the making of the e a r l i e s t 

European a s t r o l a b e which i s of the maghibi (Spanish-

A r a b i c ) t y p e . ^ 0 T h i s European exemplar d i f f e r s from 

E a s t e r n a s t r o l a b e s i n that the s c a l e s on the back 

incl u d e d a Zodiac/Calendar s c a l e i n s t e a d of normal 
11 

a s t r o l o g i c a l and l u n a r s c a l e s . As such i t seems to 

have been s p e c i f i c a l l y designed f o r European needs. 

About the same time t r e a t i s e s on the a s t r o l a b e were 

being w r i t t e n i n Spain by such s c h o l a r l y mathematici

ans as Abu'l-Qasim a l - G h a f i q a who f i n i s h e d h i s 
1 2 

t r e a t i s e i n 1 0 2 6 . A l s o a t t h i s time the Arabs, 

having e s t a b l i s h e d c o n t r o l of most of the I b e r i a n 

p e n i n s u l a , began to e s t a b l i s h such c e n t r e s of l e a r n i n g 

as Cordoba i n 970 and l a t e r Toledo, S e v i l l e , 

Saragossa and V a l e n c i a . Among the e a r l y Europeans 

sent to Spam to complete t h e i r education was Gerbert 

( 9 3 0 - 1 0 0 3 ) who became Pope S y l v e s t e r I I , and was to 
Ammonius, son of Hermeas, died i n AD 4 8 4 . He was 
the master of S i m p l i c i u s and Damascius who were 

e x i l e d by J u s t i n i a n I and went to the Court of 
the P e r s i a n k i n g , Chosroes. They worked w i t h the 
Edessan s c h o l a r s whom Chosroes commanded to t r a n s 
l a t e i n t o P e r s i a n as many c l a s s i c a l works a s poss
i b l e . These e x i l e s r e t u r ned to l i v e unpersecuted 
under J u s t i n i a n I as p a r t of the peace terms 
imposed by Chosroes i n 533 A D . 
^ °Abu l- l l H u s s a i n • Abda 1-Rahman a l S u f i of R a i was 
an astronomer i n the s e r v i c e of Buhwaihid P r i n c e 
Adud a l - d a u l a who d i e d i n 9 8 6 . 
^D.V.Proctor Astrology and the A s t r o l a b e 

Ingrid and othe-r Studies, N.M.M.. Monograph.No56. 1978, P110 1 2 s e e Huart A. H i s t o r y •jaf. A r ^ ^ t e r a t u r e . p.297 . 
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continue h i s l i n k s w i t h Spain. He i s supposed to 

have owned the a s t r o l a b e now preserved i n the 

Museum of the H i s t o r y of Science i n F l o r e n c e . A 

t r e a t i s e by Gerbert deposited a t S t . R i p o l , seems 

to have formed the b a s i s of the d e s c r i p t i o n of 

the a s t r o l a b e w r i t t e n by Hermann the C r i p p l e about 

1050. A Jewish s c h o l a r , P e t r u s Alfonsus of Spain, 

v i s i t e d Henry I and taught astronomy to Walcher 

P r i o r of Malvern who was one of the f i r s t E n g l i s h 

men to own an a s t r o l a b e . Another Spanish Jew, 

Abraham Ibn E z r a (1092-1167) s h o r t l y a f t e r coming 

to London i n 1158, wrote a t r e a t i s e on the 

a s t r o l a b e . ^ ̂  

Robert of Chester was informed enough to be 

able to conduct correspondence with the Dalmatian 

Hermannus Secundus about the a s t r o l a b e i n 1147. 

He adapted the l a t t e r 8 s t a b l e s to London where he 

l i v e d between 1147 and 1150, and t r a n s l a t e d the 

algebra of al-Khawizimi i n t o E n g l i s h , though i t 

must be s a i d Adelard of Bath had a l r e a d y t r a n s l a t e d 

al-Khawizxmi*s a r i t h m e t i c i n t o L a t i n . A l l these 

l i n k s were to prove i n v a l u a b l e f o r l a t e r a strono

mers and n a v i g a t o r s . 

Eastward t r a n s m i s s i o n of the a s t r o l a b e from 
Arab lands was not so i n f l u e n t i a l . An Arab a s t r o l 
abe was taken to Peking i n 1267 from the P e r s i a n 
observatory of Maraghah. However the type of obser
v a t i o n s which Jamal a l - Din t r i e d to teach the 
__ 
-^D.V.Proctor Astrology and the A s t r o l a b e N.M.M. 

Monograph No.36-1978. p . 1 l 0 o I.A.Abrahams The 
Legacy of I s r a e l ed. Bevan and Singer. Oxford 
Univ. Press,1927. 
l Z * I b i d . p.111 . 
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Chinese was not adopted i n t o normal Chinese 

p r a c t i c e . The f i r s t c e r t a i n u s e r s of a s t r o l a b e s i n 

the F a r E a s t were the European s a i l o r s and the 
1 5 

J e s u i t s who a r r i v e d there i n the 16th century. 

Arab s a i l o r s may w e l l have taken a s t r o l a b e s 

to China any time from the n i n t h century onwards, 

but i t seems h i g h l y u n l i k e l y that Arab s a i l o r s used 

them a t sea before the f i f t e e n t h century. By t h a t 

date, however, F r a Mauro, who seems to have known f a r 

more than most I b e r i a n s about E a s t e r n n a v i g a t i o n a l 

p r a c t i c e s of h i s time, could add an i n s c r i p t i o n to 

h i s famous map, v e r y near two ocean-going junks 

depicted s a i l i n g a c r o s s the I n d i a n Ocean, s t a t i n g ? 
"The Ships or Junks which navigate these seas 
c a r r y with them an astronomer who stands alone 
on the high /poo^/ with an a s t r o l a b e i n hand. 
He g i v e s orders concerning navigation"° 
That the Arabs had developed the a s t r o l a b e f o r 

seaborne use i s recorded by Joao de Barros. The 

l a t t e r , d e s c r i b i n g the encounter of the Portuguese 

and the p i l o t Malemo Cana o f f Malindi i n l 4 9 8,said$ 
w 0 n Vasco da Gama showing him a great a s t r o l a b e 
of wood, which he had with him, and others of 

'ved to measure the height of ^ _ 
>or e x h i b i t e d no s u r p r i s e . „ . w 

metal which served 
the sun, the Moor e x h i b i t e d no s u r p r i s t 

15 
See chapter "The Chinese Interchange". 

^J.Needham. Science and C i v i l i s a t i o n i n China. 
Vol.IV, pt.3, P.572 . 
17 ' E x t r a c t from Decadas da A s i a , by Joao de B a r r o s , 
Bk.IV, chapter 4 , i n t r a n s l a t i o n by G.M.Theal. See 
G.M.Theal, Records of South E a s t e r n A f r i c a , 
Vol.VI, p.185. 
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A l l these circumstances s t r o n g l y suggest that 

European understanding of the use of a s i m p l i f i e d 

astronomers' a s t r o l a b e a t sea was not the r e s u l t of 

an interchange of information i n the I n d i a n Ocean, 

but was the r e s u l t of the interchange of knowledge 

about the a s t r o l a b e o r i g i n a t i n g from i t s i n t r o d u c t i o n 

to Spain by the Arabs i n the n i n t h century. Proctor 

has suggested the f a c t the kxngdoms of Leon, Aragon 

and Navarre were never q u i t e conquered by the Arabs 
18 

f a c i l i t a t e d t h i s exchange. By about 1280 the con

s t r u c t i o n of p l a n i s p h e r i c a s t r o l a b e s was e s t a b l i s h e d 

i n northern Europe, though i t would be a f u r t h e r two 

hundred ye a r s before the Portuguese solved the prob

lem of s i m p l i f y i n g i t s u f f i c i e n t l y f o r marine use. 

The Portuguese were u s i n g the mariner's a s t r o 

labe a t sea by 1481. The instrument used may w e l l have 

c o n s i s t e d of a simple wooden c i r c l e w i t h a l i d a d e , 

suspended from frames and t h e r e f o r e r a t h e r bulky and 

unwieldy f o r seaborne use. Except on v e r y calm days 

such observations were uppermost i n the minds 

of s a i l o r s t r y i n g to use the e a r l y and l a r g e 

wooden a s t r o l a b e s . T h i s i s shown by Joao de Barros 

i n h i s d e s c r i p t i o n of the wooden a s t r o l a b e suspended 

from a t r e s t l e which Vasco da Gama used a t S t . 

Helena's Bay i n 1499. Barros says they had to land 

f o r water and to take the l a t i t u d e of the sun 
"s i n c e the n a v i g a t o r s of t h i s kingdom 
had been u s i n g the a s t r o l a b e f o r only 
a short time f o r n a v i g a t i o n they d i d 
not have much f a i t h i n s i g h t i n g the sun aboard 

1 g 
D.V.Proctor Astrology and the A s t r o l a b e N.M.M. 

Monograph No.36-1 978. p.110. 
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1 9 
ship because of i t s heaving." 

Yet these a s t r o l a b e s were the most advanced of 

the I b e r i a n instruments of c e l e s t i a l n a v i g a t i o n , and 

the Portuguese seem to have been proud of them above 

a l l t h e i r other a i d s . On land such a s t r o l a b e s do seem 

to have permitted accurate measurement of a s t r a l 

f e a t u r e s . However a t sea wooden a s t r o l o b e s would not 

have been as good as b r a s s ones made i n r i n g form w i t h 

a heavy bal a n c i n g weight a t the bottom to counteract 
20 

d i s t o r t i o n through the s h i p ' s motion. Malemo Cana ,s __ 
^B.W.Diffie and G.D.Windus Foundations of the Portu

guese Empire. 1415-1580 U n i v e r s i t y of Minnesota,1977, 
P.139. 
A d e s c r i p t i o n of the e a r l y use ofa wooden a s t r o l o b e to 

observe a s o l a r e c l i p s e on 3rd March 1337 on land i s 
given i n R.G.W.Anderson The Mariners Astrolabe , The 
Royal S c o t t i s h Museum 1972, p.4. 
20 

Europeans g r a d u a l l y came to a p p r e c i a t e some p o i n t s 
about the weightxng, and s i z e of a s t r o l o b e s s u i t a b l e 
f o r use a t s e a . Thomas B l u n d e v i l l e i n h i s famous 
textbook f o r n a v i g a t o r s wrote that 

..o"broade A s t r o l o b e s , though they be thereby the 
t r u e r , yet f o r that they are s u b j e c t to the f o r c e 
of the wind, and thereby ever moving and u n s t a b l e , 
are nothing meet to take the a l t i t u d e of anything, 
and e s p e c i a l l y upon the S e a ^ w h i c h t h i n g to avoyd, 
the Spaniards do commonly/Their Astrolobes or Rings 
narrow and weighty, which f o r the most p a r t are not 
much above f i v e inches broad, yet do weigh at l e a s t 
foure pound, and to that end the lower p a r t i s made 
a greate deale t h i c k e r -than the upper p a r t towards 
the r i n g or handle. M 

E x t r a c t from 1638 e d i t i o n , Squance L i b r a r y , Durham. 
For 1st e d i t i o n i n S i x T r e a t i s e s , 1593 , see bibliography. 
Thomas B l u n d e v i l l e - Mr.Blundevil His E x e r c i s e s , 
c o n t a i n i n g E i g h t T r e a t i s e s ... Which t r e a t i s e s are 
very n e c e s s a r y to be learned of a l l young Gentlemen. 
that have not been e x e r c i s e d i n such d i s c i p l i n e s , and 
yet are d e s i r o u s to have knowledge as w e l l i n Cos-
mographie, Astronomic, Geographic as a l s o i n the 
Art of Navigation, i n which Art i t i s impossible to 
p r o f i t without the help of these or such l i k e i n s t r 
u c t i o n s . John Windet, London, 1638. 

S i z e s of known a s t r o l o b e s v a r y from 127 mm.to 508 mm. 
and masses from 384 to 10,170 grams. R,G.¥.Anderson 
The Mariners Astrolabe Royal S c o t t i s h Museum 1972 p.5» 
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cool r e a c t i o n to Da Gama's a s t r o l a b e s may w e l l have 

been j u s t i f i e d f o r the Portuguese seemed to esteem 

t h e i r l a r g e wooden a s t r o l a b e more h i g h l y than s m a l l 

metal ones, while i t i s probable that Da Gama's 

b r a s s ones had no s p e c i a l b a l a n c i n g masses. The 

longer Arab f a m i l i a r i t y w i t h a s t r o l a b e s suggests 

thexrs would have incorporated heavy b a l a n c i n g 

masses. Thus the Arabs p r e f e r r e d d i f f e r e n t and 

l i g h t e r instruments, where the i n a c c u r a c i e s r e s u l t 

ing from a t i r e d arm holding the heavy a s t r o l a b e , 

and e r r o r s due to p a r a l l a x i n u s i n g an a l i d a d e so 
21 

f a r from the eye, might be avoided. 

A l l t h i s must have been quite a t e c h n i c a l 

shock to the Portuguese, who would not have 

encountered such l e v e l s of t e c h n i c a l understanding 

along A t l a n t i c or European shores. However, 

g r e a t l y to t h e i r c r e d i t , they did s t r i v e t h e r e 

a f t e r to l e a r n a l l they could from the oceanic 

n a v i g a t o r s of the I n d i a n Ocean and points f u r t h e r 

e a s t . S i m i l a r l y the Arabs, l i k e the Portuguese, 

l e a r n t much from contact w i t h f o r e i g n n a v i g a t o r s 

and adopted much from them. 

i 

See i l l u s t r a t i o n of the Use of an A s t r o l a b e , 
Fig.8. 
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Many Arab n a v i g a t i o n a l a i d s known to have 

been used i n the I n d i a n Ocean i n the s i x t e e n t h 

century show debts to a i d s of v a r i o u s provenances 

but a l l s i g n i f i c a n t f o r the enrichment of that 

n a v i g a t i o n a l information a v a i l a b l e through i n t e r 

n a t i o n a l interchange. The range of instruments 

may be appre c i a t e d merely by a glance a t the i l l u s 

t r a t i o n s of v a r i o u s exemplars i n a manuscript 

p r e s e n t l y held by I s t a n b u l U n i v e r s i t y . 

That manuscript confirms that small and 
22 

simple quadrants were i n r e g u l a r maritime use 

before S e r n i g i wrote to L i s b o n m 1499 d e s c r i b i n g 

how Arabs n a v i g a t i n g a c r o s s the I n d i a n Ocean 

" t r u s t e d to observations w i t h wooden quadrants". 

S e r n i g i 8 s observation was enlarged upon l a t e r 

by Joao de Barros when d e s c r i b i n g the exchanges 

between Vasco da Gama and Maiemo Cana. The p i l o t 

i s quoted as say i n g to Vasco da Gama 
"... some Red Sea p i l o t s were accustomed to 
use b r a s s instruments i n the form of t r i a n g l e s 
and quadrants w i t h which they found the hei g h t 
of the sun and p r i n c i p a l l y of the s t a r s which 
they used most i n n a v i g a t i o n " . 
The Portuguese knew how to d e s c r i b e t h i s 

quadrant f o r i t had been i n use i n Europe f o r 400 

- - - w .During 
22T T " i s 1 //nsbvi.K«lp78""" 

David D i v i n e . Opening of the Wbrltf.Collins. London, 1973, 
-^D.Lach. A s i a i n the Making of Europe, Vol.1, pt.1, 

p.156. 
^ J o a o de Barros Decadas da A s i a Bk.IV, chapter k» 
T r a n s l a t i o n by G.M.Theal Records of South E a s t e r n 
A f r i c a Vol.6, p.185. 
25 

R.E.Latham. Revised Medieval L a t i n Word L i s t 
Oxford U n i v e r s i t y P r e s s . 1973, P.385. 
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t h e i r e x p l o r a t i o n of the west coast of* A f r i c a the need 

fo r c e l e s t i a l observations became c r i t i c a l as they 

needed to s a i l f a r out i n t o the A t l a n t i c to ensure 

t h e i r r e t u r n to L i s b o n . I n 1456-7 Diogo Gomes 

s a i l i n g to Guinea s a i d " I had a quadrant when I went 

to those partso I marked on the s c a l e the a l t i t u d e 
26 

of the A r c t i c Pole". T h i s i s the f i r s t known 

ref e r e n c e to the use of a quadrant a t sea, predating 

r e f e r e n c e to the Arab use of marine quadrants. 

However, because i t was even more d i f f i c u l t to steady 

the plumb bob, or avoid the motion of the s h i p , i f a 

f i x e d quadrant were used, i t i s l i k e l y the Arabs 

used them only to confirm t h e i r p o s i t i o n i n s h e l t e r e d 

waters i n port or on land. 

A s i x t e e n t h century woodcut by Roigny, used by 

the P a r i s i a n p r i n t e r Badius., dateable to 1524, 

p o s s i b l y even 1513» shows two Moorish n a v i g a t o r s 

attempting to f i x the p o s i t i o n of t h e i r haven from 

c e l e s t i a l observations made with quadrants. One has 

a f i x e d quadrant s u i t a b l e f o r sun s i g h t s , the other 

a portable quadrant w i t h which d i r e c t observations of 

s t a r h eights or the sun's height would have been made. 

A l l three observers have come ashore for the sake 

of accuracy, j u s t as the Portuguese s a i l o r s d i d when 

accuracy was c r i t i c a l , to observe the s t a r s above the 

h i g h poops of t h e i r s h i p . T h i s s h i p i s c l e a r l y a 

Portuguese ocean going c a r r a c k on the evidence of 

E.G.R.Taylor. Haven F i n d i n g A r t 1971 p.159. 
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i t s l i n e s and i t s l a t e e n mizzen. The engraving 

t h e r e f o r e s t r o n g l y suggests the i n t e r n a t i o n a l i n t e r 

change of technology by 1520. 

However there i s evidence the Arabs learnt about 

the use of quadrants from the P e r s i a n s i n the tenth 
28 ->» — 

century. Abu •l-WafaT a l B u z j a n i ,a notable P e r s i a n stu 

dent of Ptolemy and a geometrician,used a f i x e d quadrant 

of r a d i u s 22 f e e t , which would have given the astrono

mer v e r y accurate measurements, as e a r l y as 995. Upon 

re p u t a t i o n s such as h i s , o b s e r v a t o r i e s e s t a b l i s h e d a t 

Junda-Shapur, Baghdad, Damascus and Maraghah had 

become well-known as f a r away as Mongol China, so 

that the instruments s e t up by Kuo-Shou-Ching i n China 
29 

about 127" owed much to Arab t r a d i t i o n . I f the 

Arabs could impress the Chinese, c e l e s t i a l observers 

both a t sea and on land long before themselves or the 

Europeans, w i t h t h e i r quadrants they a r e more l i k e l y 

e x porters of t h i s instrument than the Europeans whom 

they met using i t a t the end of the f i f t e e n t h century 

o f f E a s t A f r i c a . 

I t needed a combination of b e t t e r understanding 

amongst s a i l o r s , b e t t e r metal working techniques, and 

a more s c i e n t i f i c approach by instrument makers before 

Macrobius, Somnium S c i p i o n i s ex C i c e r o n i s l i b r o de 
r e p u b l i c a sexto excerptum Badius, P a r i s 1^24 ( e d i t i o n ] 
f o l . 1 Engraving by Roigny, St.Chad's College L i b r a r y , 
Durham. 
These Moors are probably not l o c a l s c i e n t i s t s because 

the nearby town i s f a l l i n g down, but the s h i p a t 
anchor i s sound. A f u r t h e r p o i n t i s that i f they were 
l o c a l astronomers they would not need to f i x t h e i r 
meridian by u s i n g a standing s t a f f , centre l e f t . 
See F i g . 31. 
28 

Huart. A H i s t o r y of Arab L i t e r a t u r e , p.297. 29 ' " '— J.Needham Science and C i v i l i s a t i o n m China Vol.1, 
p.239 and Vol.3, PP.332-3. 
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the quadrant could be s i g n i f i c a n t l y improved beyond 
the standards of e a r l y 16th century Portuguese and 
Arab instruments. That improvement only came w i t h 
the wider d i s s e m i n a t i o n of knowledge about the 
s c i e n t i f i c s i de of n a v i g a t i o n through p r i n t e d man
u a l s . Then alone was i t p o s s i b l e to make s e n s i b l e 
improvements to quadrants such as adopting the 
dotted t r a n s v e r s a l l i n e s f i r s t suggested by R i c h a r d 
Chancellor about 1 5 5 2 , and the improvements suggested 
by Wright, Waymouth and Gunter i n l a t e 16th century 
England."' 0 

Aware of the quadrant's d e f e c t s , Arab n a v i g a 

t o r s developed a much simpler, but v e r y e f f e c t i v e 

instrument, the " K a m a l I t was an instrument t h a t 

saw r e g u l a r use i n the I n d i a n Ocean f o r a thousand 

y e a r s , examples of use being noted and drawn by 

Congreve i n h i s study of the n a t i v e mariners of the 
31 

Coromandel coast i n 1 8 5 0 . I n the Kamal a knotted 

s t r i n g was h e l d taut between the mouth a t one end, 

and a l i t t l e board, one of nine i n a s e t , h e l d a t the 

end of an o u t s t r e t c h e d arm so that the l i t t l e board 

f i t t e d the gap seen between the ho r i z o n and the P o l a r 

S t a r , or one of the Guard S t a r s ( a l - F a r k a d a i n ) . 
J.Needham, Science and C i v i l i s a t i o n i n China. V o l . 

3 , p.2 9 6 . 
31 

H,Congreve, 'A b r i e f n o t i c e of some c o n t r i v a n c e s 
p r a c t i s e d by the n a t i v e mariners of the Coromandel 
Coast i n n a v i g a t i n g , s a i l i n g and r e p a i r i n g t h e i r 
v e s s e l s ' , Madras Jou r n a l of L i t e r a t u r e and Science 
XVI, Jan.-June 1 8 5 0 . C i t e d by T e i x e i r a da Mota 
opposite p.55 i n 6 t h Collogue I n t e r n a t i o n a l e ' 
d f H i s t o i r e Maritime. Lourenco Marques, I 9 6 2 . 
S.E.V.P.E.N., P a r i s h 1 9 6 4 . 
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Three d i f f e r e n t types of kamal have been iden 
t i f i e d . One type c o n s i s t e d of a cord w i t h a s e r i e s 
of s l i d i n g wooden blocks of dimensions c a l i b r a t e d i n 
" f i n g e r h e i g h t s " or " i s b a s " . The type Congreve 
observed had the cord knotted behind one l i t t l e board 
and a long cord with a s e r i e s of knots at pre
determined d i s t a n c e s along the cord. The l i t t l e board 
was h e l d i n the l e f t hand so that the observed s t a r 
j u s t seemed to peep over i t . Readings were s u b j e c t 
to erroneous measurement because the cord used to 
measure the height ran to the mouth thereby r e c o r d i n g 
e r r o r s due to p a r a l l a x . The s i n g l e board with knots 
corresponding to * i s b a " h e i g h t s had the drawback that 
i t was unuseable m higher l a t i t u d e s than those of 
the region where i t had been made. I n the t h i r d 
v a r i a n t the cord was s t r e t c h e d to the eye to reduce the 
o p t i c a l e r r o r . 

We cannot be sure which of these types was given 

to Vasco da Gama by h i s E a s t A f r i c a n p i l o t , or even 

whether t h i s was the f i r s t s i g h t the Portuguese had of 

of the instrument, but c e r t a i n l y the Portuguese were 

s u f f i c i e n t l y impressed to get John of G a l i c i a to t e s t 

i t on the next voyage to I n d i a . C a u t i o u s l y T e i x e i r a 

da Mota has claimed the Portuguese began to use the 

kamal a t the v e r y end of the f i f t e e n t h century, c a l l i n g 

i t the " t a v o l e t t a * , or the "balestinhado mouro".^ 2 

T e i x e i r a da Mota. Methodes de Navigation et Cartog
raphies Nautique dans l 8 0 c e a n I n d i e n avant l e XVIe 
£iecle. 6 Collogue I n t e r n a t i o n a l e d ' H i s t o i r e Maritime 
1962 pp.53-4. 
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The newness of the instruments seems sure f o r on 

C a b r a l B s voyage v i a B r a z i l to I n d i a i n 1500, h i s 

astronomer John of G a l i c i a c l e a r l y s t r u g g l e d to 

master the new instrument. He wrote a l e t t e r , t r a n s 

l a t e d thus s 
w... i t seems impossible to me to take the 
height of a s t a r on the sea, f o r I labour much 
at i t and, however l i t t l e the ship r o l l s , one 
e r r s by four or f i v e degrees, so that i t can
not be done except on land. And I say almost 
the same thing about the kamal / t a b l a s de l a 
I n d i a ^ f o r i t cannot be taken w i t h them save 
with v e r y much work, f o r i f your Highness 
knew how they a l l disagreed i n i n c h e s , you 
would laugh at t h i s more than a t the a s t r o l a b e " . 

However, f a m i l i a r w i t h the kamal, the 

Arabs do not seem to have had these d i f f i c -

u l t i e s . Recently two d e t a i l e d s t u d i e s of the 

accuracy of the s t e l l a r observations taken by Ibn 

Maj i d and a 1- Mahri have shown Arab measurements to 

have been remarkably accurate f o r the Arabian coast , 

the west coast of I n d i a and the Malacca S t r a i t s . They 

made very few other e r r o r s of l a t i t u d e , although 

c u r r e n t s , s w e l l s , monsoon conditions e t c . had l e d to 

dead reckoning e r r o r s i n the longitude of v a r i o u s 

d e s t i n a t i o n s m the I n d i a n Ocean. 
_ 

T h i s account, together w i t h B a r r o s 9 s r e f e r e n c e to 
Malemo Cana 8s zyis^ru111©11* " c o n s i s t i n g of three t a b l e t s " 
/see Theal p.18jiQ suggests the use of kamals of the f i r s t 
type by the Arab p i l o t from Malindi who helped "Vasco 
da Gama to C a l i c u t . 

See a l s o C a b r a l . The Voyage of Pedro A l v a r e s Cabral 
to B r a z i l and I n d i a " Hakluyt S o c i e t y 2nd S e r i e s 
No.LXXXI. 1937, i n t r o d u c t i o n p.39 l e t t e r of John of 
G a l i c i a to the k i n g 1 s t May 1500 

H.Grosset Grange. 'An Arabian Sea Chart of the Middle 
Ages', Journal of Navigation. Vol.28 No.4 pp.4-34-448 
e s p e c i a l l y f i g u r e s 1 and 2. 

G.R.Tibbets. Arab Navigation i n the I n d i a n Ocean 
before the Coming of the Portuguese O r i e n t a l Trans
l a t i o n s Fund. VOL.XLII Royal A s i a t i c S o c i e t y . Luzac 
London I 9 7 I . 
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The a b i l i t y of Arab n a v i g a t o r s to determine the 

l a t i t u d e at sea with so simple y e t a c c u r a t e an i n s t r u 

ment seems to have v a s t l y impressed the Chinese w i t h 

whom the Arabs had been i n tr a d i n g contact s i n c e the 

n i n t h century. I t i s quite l i k e l y that i t was a 

r a t h e r s i m i l a r instrument that was used i n 1403 to 

take those c e l e s t i a l s i g h t s a t sea r e f e r r e d to i n the 

Shun Feng Hsiang-Sung as being made a l l the way 
•55 

from the Yangtze to the P e r s i a n G u l f . A s e t of 

guiding s t a r s t r e t c h boards very s i m i l a r to the 

boards used on Arab kamals are d e s c r i b e d by L i Hsu 

i n h i s Chieh An Lao Jen Man P i p r i n t e d i n 1606, 

T h i s s e t of twelve t a b l e t s would measure a l t i t u d e s 

between 1°36 B and 18°56 l, where the u n i t ( a chih) 

was between 1°34 8 and 1°38 8, a u n i t i d e n t i c a l w i t h 

the Arab " i s b a " , mentioned i n the f i f t e e n t h century 

t e x t s of Ibn Majid and S u l i a man a l - M a h r i . 

However we cannot be sure whether t h i s Chinese 

instrument incorporated a s o l i d s h a f t l i k e the c r o s s 

s t a f f , f i r s t d e s c r i b e d as a surveying instrument i n 

China i n 1085, and i n Europe i n 1321. I t therefore 
J Shun Feng Hsiang Sung ( F a i r Winds f o r E s c o r t ) des
c r i b i n g Cheng Ho's voyages„ See chapter Chinese 
Interchange f o r f u r t h e r d i s c u s s i o n . 
36 // 

See ohapter Chinese Interchange footnote 18. 
37 

H.Grosset Grange. An Arabian Sea Chart of the 
Middle Ages J I N 28, No.4, p.436. 

JoNeedham Science and C i v i l i s a t i o n i n China Vol.3 
P.567= 
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i s l i k e l y the Arabs exchanged information and d e t a i l s 

of how to make and use a kamal with the Chinese, and 

then wi th Europeans a t l e a s t a hundred years l a t e r . The 

Arabs did not adopt the more accurate c r o s s - s t a f f 

a l i g n e d to the eye and c a l i b r a t e d with f a r more pre

c i s i o n than a knotted s t r i n g , or pass d e t a i l s of the 

Chinese model to the Europeans, because they seem to 

have l e a r n t about the c r o s s - s t a f f from the Europeans 

only i n the s i x t e e n t h century. T h i s impression i s 

confirmed by the f a c t the Arabs adopted the wor d 

a l - b a l i s t i i n the s i x t e e n t h century. The Portuguese 

c a l l e d t h e i r c r o s s - s t a f f the " b a l e t r i s t a " , or more 
39 

r a r e l y the " b a l h e s t i l l a " , or the " b a l e s t i n h a " . As 

the e a r l i e s t known reference to the n a u t i c a l c r o s s -

s t a f f i s 1514, i t suggests the Portuguese were promp

ted to adapt t h e i r c r o s s - s t a f f by t h e i r experience 

with the kamal, while the Arabs, a p p r e c i a t i n g the 

drawbacks of the kamal,began to use the n a u t i c a l cross-

s t a f f . 

T h i s remarkable Arab competence i n c e l e s t i a l 

n a v i g a t i o n so impressed e a r l y European w r i t e r s on 

the I n d i a n O c e a n t h a t Marco Polo, Nicolojde Conti and 

F r a Mauro s p e c i f i c a l l y s a i d the magnetic compass was 

not i n use by Arab p i l o t s . T h i s i s undoubtedly wrong, 

and indeed an Arab manuscript of 1282, the Book of 

the Merchants Treasure, t r e a t i n g of the Knowledge of 

Stones d e s c r i b e s a p r i m i t i v e f l o a t i n g magnetised 

needle, saying that i s used "when the nig h t i s dark 
D.Waters. The A r t of Navigation p.5^. 
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4o 
and they cannot see the s t a r s ... * However, t h i s 

type of magnetised f l o a t i n g needle, s a i d to have been 

used by S y r i a n s e a - c a p t a i n s , could not have been 

mounted on a wind rose, l i k e European and Chinese 

compasses, or have been so s t r o n g l y magnetised as to 

l a s t an oceanic voyage without f u r t h e r use of a lode-

stone. I t was thus i n f e r i o r to the Mediterranean-type 

compasses from which European p i l o t s never took t h e i r 

eye. Thus i t i s not s u r p r i s i n g that Arab s a i l o r s w i t h 

t h e i r competence i n c e l e s t i a l o bservation, and s a i l i n g 

i n a region of l a r g e l y c l e a r s k i e s , except a t the 

height of the I n d i a n Ocean monsoons, should have pre

f e r r e d t h e i r c e l e s t i a l a i d s . Even so, the compass 

had a u s e f u l r o l e on Arab sh i p s before the Europeans 

a r r i v e d on the I n d i a n Ocean because Ibn Majid who 

wrote i n 14-94-5 says : -
"Consider c a r e f u l l y the Pole S t a r by n i g h t , and 
place i t i n the same way as you would determine 
the /Pole/ to be by day when u s i n g the compass". 
I n the same seas o f f the E a s t A f r i c a n coast the 

anonymous n a r r a t o r of Vasco da Gama's voyage of 1497-9 

s a i d of the l o c a l s h i p s a t Mozambique 

"T h e i r mariners have Genoese needles ^magnetic 
compasses^ by which they s t e e r , quadrants and 
n a v i g a t i n g c h a r t s w . ^ 

40 
E.G.R.Taylor Haven F i n d i n g Art pp.126-7. 
G.F.Hourani Arab S e a f a r i n g i n the I n d i a n Ocean i n 

Ancient and E a r l y Medieval Times P r i n c e t o n 1951 p.109. 
41 

G.R.Tibbetts. Arab Navigation p.192 f o r Ibn Majid. 
The Eighth Fawid of Kitab a l Fawa« i d f i u s u l «ilm 
al- b a h r v - a l j a v a - i d . B i b l i o t e q u e Nationale. MS 2292. 
42 

V.Stefannson '"Great Adventures and E x p l o r a t i o n s from 
E a r l i e s t Times to the Present Dav as to3d by the 
E x p l o r e r s themselves". London, Robert Hale 1947, p.176. 
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I n d e f i n i n g a course to be s t e e r e d whether 

determined by kamal, quadrant or compass, they would 

have used a t h i r t y - t w o point wind r o s e . F i f t e e n 

points were named a f t e r f i x e d s t a r s , w ith the a d d i t i o n 

of North and South. Some rhumbs show P e r s i a n o r i g i n s , 

and i t i s noteworthy that a few Mediterranean com

passes are marked 'Garbino 8 i n s t e a d of ' L i b e c c i o * f o r 

South West. T h i s usage c l e a r l y r e f l e c t s 

misunderstanding of the Arab and P e r s i a n names f o r 
43 

the rhumb s. 

However, the o v e r a l l concerns of the n a v i g a t o r 

m s t e e r i n g a course to h i s d e s t i n a t i o n i n the I n d i a n 

Ocean were l a r g e l y determined by the meteorological 

f a c t s of the monsoons, the worst of which the Arabs 

sought to avoid while e x p l o i t i n g t h e i r change of 

d i r e c t i o n to permit easy r e t u r n voyages. The anony

mous n a r r a t o r of Cabral*s voyage speaks of Arab 

e x p l o i t a t i o n of the monsoon p a t t e r n thus:-

"The ships of t h i s land navigate only from 
October or November, u n t i l the end of March ... 
I n the month of November the ships of Mecca 
leave C a l i c u t with s p i c e s and c a r r y them to 
Vida /Jeddah^7 which i s the port of Mecca. 
And from there they c a r r y them to Cairo and 
A l e x a n d r i a " . ^ 

JE.GoR,Taylor. Haven F i n d i n g Art p.98. 
G.F.Hourani. Arab S e a f a r i n g p.107. 

44 
C a b r a l . The Voyage of Pedro A l v a r e s Cabral to B r a z i l 

and I n d i a .Hakluyt S o c i e t y 2nd S e r i e s No.LXXXIpp.82-3 
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I t i s to Ibn Majid»s rahmani of 1495 t h a t we 

must look f o r the guidance which underlay these 

remarks about s a i l i n g seasons. I f i t i s examined i t 

shows both suggested departure times, and the time 

taken by p a r t i c u l a r voyages a c r o s s the I n d i a n Ocean. 

I t s a y s : -

" T r a v e l l x n g from Ceylon and the Maldives, i s 
p o s s i b l e u n t i l the 70th and 80th days /up to 10th 
February^ although i t i s a gamble i n some y e a r s 
by the 80th, and the same from Malacca, Pegu and 
Siam. But from Java, Sumatra, Malacca and 
J a n a s s a r i to Bengal s a i l i n g takes place from 
the 90th to 140th days (20 Feb.-11 A p r i l ) and 
even to the 160th day. From Sauf (Champu) and 
China to Malacca, Java, Sumatra, Palambang and 
that a r e a they t r a v e l i n a l Tirma, meaning the 
s p r i n g of the year, i e the f i r s t 100 days of 
the year and enter Malacca a f t e r the departure 
of the f l e e t f o r C a l i c u t .... They meet the 
ships coming from Hormuz and Mecca and the 
l a t e s t s h i p s reach Malacca (from Sauf) on the 
120th (22nd March)."45 

The h i s t o r y of Arab rahmani or r u t t e r s provides 

some most i l l u m i n a t i n g f a c t s about the interchange of 

n a v i g a t i o n a l information i n the I n d i a n Ocean. The 

e a r l i e s t r e f e r e n c e to them i s by al-Maqdisi a t the 

end of the tenth century, when he wrote about the 

circumstances of t h e i r compilation. 
M I was thrown i n to the company of men -
c a p t a i n s , p i l o t s ... agents and merchants -
who, bred and born upon i t , possessed the 
c l e a r e s t and f u l l e s t knowledge o f t h i s sea, 
i t s anchorages, i t s winds and i t s i s l a n d s , 
I p l i e d them with questions concerning i t s 
p o s i t i o n , p h y s i c a l p e c u l i a r i t i e s and l i m i t s . 
I have a l s o seen i n t h e i r p o s s e s s i o n s a i l i n g 
d i r e c t o r i e s ^ d a f a t i r / which they c o n s t a n t l y 
study w i t h i m p l i c i t confidence. n4° 

^G.R.Tibbetts. Arab Navigation p.223 f o r Ibn Majid 
The tenth Faw'id of Ki±ab al-Tawa»-id f i u s u l 'ilm a l -
b a h i r w-al-qawa-id. 
46 

Al-Maqdisi wrote about 985 and. i s r e l a t i n g h i s exper
ience of journey around the Arabian c o a s t s m Ahsan-
al-Taqasim f i ma ' r i f a t al-Aqualim. See Hourani Arab 
S e a f a r i n g p.107. 
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The rahmani took a d i f f e r e n t form from the geo-

g r a p h i c a l works of Ibn-Khurdadhbih, who wrote about 

the stages of h i s journey from the P e r s i a n G u l f to 

China, and Al-Mas'udi, who prided h i m s e l f on h i s 

i n t e r e s t i n the sea, seamen and t h e i r languages as 
48 

gathered on h i s voyages to I n d i a and E a s t A f r i c a . 
The rahmani were i n a format designed by P e r s i a n 

49 

s a i l o r s . Indeed the word i t s e l f i s taken from the 

P e r s i a n "rahnamch1'. These works may have r e t a i n e d 

t h e i r t r a d i t i o n a l P e r s i a n form because, while the 

w r i t i n g of geographical t r e a t i s e s would have been 

considered a worthy occupation f o r the Arab conquerors, 

n a v i g a t i o n as an i n f e r i o r p r o f e s s i o n i s l i k e l y to have 

been l e f t i n the hands of P e r s i a n n a v i g a t o r s of S i r a f . 

I n h i s Kitab a l - f a w a ' i d f i u s u l fli)m a l - b a h r ^ u a l -

qawa-id , Ibn Majid punnmgly acknowledged h i s debt 

to "three L i o n s " of the tenth century and t h e i r 

r u t t e r s " . About t h e i r p i l o t a g e he wrote 
"Their p r i n c i p a l s c i e n c e c o n s i s t e d i n des
c r i p t i o n s of the coasts and t h e i r extent, 
mostly below the wind /ie e a s t of Ceylon/ 
and on the coasts of China /riot v i s i t e d by Ibn 
Majid/^. But those po r t s and c i t i e s have d i s 
appeared as t h e i r names have changed; they 
are therefore no use a t a l l to our time, which 
has derived t r u t h from our s c i e n c e and e x p e r i -
ences and d i s c o v e r i e s as s e t f o r t h i n t h i s book . _ . _ 

Ibn Khurdadhbib Kitab a l - M a s a l i k w-al-Memalik c.850. 
I 

^9r 

48 • - — 
Al-Masudi Muru.i al-Dhahab wa Ma 'ad i n a l Jawhar c . 9 4 7 < 
The P e r s i a n s were f i n e s a i l o r s as i s a t t e s t e d i n 

Chinese sources. They reached China, and indeed a 
Chinese p i l g r i m r e p o r t s h i s journey on a Po-sse ship 
s a i l i n g from Canton v i a Sumatra i n 6 7 I • 
50 

G.F.Hourani Arab S e a f a r i n g p.108. The pun i s with 
a c a p t a i n named L a y t h i b n Kahlan, almost c e r t a i n l y a 
P e r s i a n by b i r t h . 
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A l l t h i s knowledge of c e l e s t i a l observations 

and f a r - d i s t a n t waters was of l i t t l e v a l u e , a s I b n 

Majid r e a l i s e d , i f mistakes were made near l a n d , hence 

the need f o r c o a s t a l d e s c r i p t i o n s and perhaps shore 

s i g h t i n g pigeons a f t e r P e r s i a n p r a c t i c e . Even more 

important was the q u a l i t y of l o c a l p i l o t a g e s e r v i c e s 

and the marking and p r o v i s i o n of a i d s a t harbour 

entrances. A f t e r the famous example of the Pharos 

at Alexandria, the Arabs did provide .beacons to l i g h t 

t h e i r harbour entrances and warn sh i p s from dangerous 

shallows. Mas'udi s a i d that three wooden s c a f f o l d s 

holding beacons were erected a t sea to warn s h i p s o f f 

the shallows a t the entrance to the ports of Abbadan 
51 

and Basrah. The Arabs a l s o had a long and e x c e l l e n t 

t r a d i t i o n of l o c a l p i l o t a g e . Ibn J u b a i r , a p i l g r i m 

to Mecca from Grenada very i n t e r e s t e d i n n a u t i c a l 

s k i l l s and terms, d e s c r i b e d h i s entry to Jeddah on 

4th J u l y 1183 thus: 
"On Tuesday morning the wind was blowing 
a g a i n s t our e n t r y to i t s harbour, the entry 
of these anchorages i n any case d i f f i c u l t 
to accomplish because of the numerous c o r a l 
r e e f s and winding channelss so we were able 
to see the a r t of these c a p t a i n s and s a i l o r s 
i n managing the ' j a l b a h 8 among them; i t i s 
e x t r a o r d i n a r y how they b r i n g them i n l i k e a 
r i d e r on a horse which i s s e n s i t i v e to the 
r e i n and easy under the b r i d l e j K -52 

G.F.Hourani, Arab S e a f a r i n g f p.108, The Khasabat 
beacons are a l s o recorded i n the Chinese r u t t e r 
Ch.au Ju-Kua (see Chinese I n t e r c h a n g e ) . 
Abu 1-Husam Muhammad Ibn J u b a i r , born i n V a l e n c i a , 
s e t t l e d at Grenada but l e f t on h i s pilgrimage to 
Mecca i n 1182. He went back v i a Malaga to Ceu.ta and 
Fez where he taught before dying i n 1217. See Huart, 
H i s t o r y of Arab L i t e r a t u r e , p.304. 
52 G.F.Hourani, Arab S e a f a r i n g , p.122. 

http://Ch.au
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Ibn Majid h i m s e l f s t r e s s e d the need f o r a p o l i c y 

of using the l o c a l knowledge of p i l o t s i f you were 

ignorant of a p a r t i c u l a r coast or harbour. Speaking 

of the e a s t A f r i c a n coast south of Mozambique he 

advised that south of Mozambique the r e e f s were so 

dangerous that i f you did not know them, only the 

experienced l o c a l p i l o t s could d i r e c t you s a f e l y . 

T h i s was e x a c t l y the coast f o r which Vasco da 

Gama was so anxious to obtain the s e r v i c e s of l o c a l 

p i l o t s . He f a i l e d o f f south e a s t e r n A f r i c a , but 

Camo'ens records that f u r t h e r north, 

"our j o y was great to come a t l a s t on a 
people that knew the a r t of n a v i g a t i o n , 
from whom we might count on g e t t i n g some 
news of what we sought. And so indeed we 
did".53 

T h i s negro people was recorded as having a smattering 

of A r a b i c , but not a l l the Arab p i l o t s o f f E a s t A f r i c a 

would h e l p f u l l y put t h e i r s k i l l s a t the d i s p o s a l of 

the Portuguese. 

There were dangers i n complete r e l i a n c e on Arab 

p i l o t s l a r g e l y because of the deep r e l i g i o u s enmities 

to be overcome. Some Arab p i l o t s , as Joao de Barros 

records, t r i e d to sabotage Da Gama*s northern progress 

from Mozambique. One t r i e d to shipwreck Da Gama, and 

then jumped overboard, as de Barros records " e i t h e r 

because of the hatred he bore us, or because the s h e i k 
54 

had so commanded". 

The Portuguese soon l e a r n t t hat n a v i g a t i o n a l 

information was not going to be given away, but that 

53 
Camoens, The L u s j a d s , Penguin, 1973» page 135. 

^ J o a o de Barros Decadas da A s i a Bk.IV, Chapter V, 
t r a n s l a t i o n by Theal i n Records of South E a s t e r n A f r i c a 
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i t had i t s p r i c e . Joao de Barros records that when 

the r u l e r of Mozambique sent Vasco da Gama two p i l o t s 

"who seemed s k i l l f u l i n t h e i r method of n a v i g a t i o n " , 

the r e a c t i o n of the c a p t a i n was to o f f e r them each a 

reward of a coat died i n c o c h i n e a l , and 30 m i c t i a l s of 

gold (which was about 14,000 Portuguese r e i s ) . Even 

t h i s was not enough to buy t h e i r a l l e g i a n c e as events 
55 proved. 

Another method to obtain such co-operation wasjthe 

t o r t u r e of captured Moorish p i l o t s , Joao de Barros 

again records t h i s being a p p l i e d to one of the t r e a c h 

erous Moorish p i l o t s who, though he jumped overboard, 
56 

was l a t e r recaptured. The l i k e l i h o o d was, however, 

that under t o r t u r e the expedient of tempting informa

t i o n would be o f f e r e d by the v i c t i m to s a t i s f y h i s 

t o r t u r e r s . Thus t h i s same Moor i s recorded as t e l l i n g 

of'gold and s p i c e s from S ofala to C a l i c u t " but i s not 

recorded as g i v i n g any p r a c t i c a l n a v i g a t i o n a l informa

t i o n . 

Despite these problems the Portuguese long 

remained keen to u t i l i s e the e x p e r t i s e of Arab p i l o t s . 

T h i s a t t i t u d e must have owed much to the i n v a l u a b l e 

help given to Vasco da Gama by the p i l o t provided through 

the f r i e n d l y King of Malindi. Not only d i d Vasco da 

Gama g a i n thereby the s e r v i c e s of an e x c e l l e n t p i l o t , 

he was able to s a i l w i th an e a s i e r mind than h i t h e r t o 

because as Camoens l a t e r wrote: 

- ^ I b i d , p. 1 7 5 . 
56 

I b i d , p. 1 7 5 . For the value of c a p t i v e s as sources 
of information, see C a b r a l , The Voyage of Pedro 
A l v a r e s Cabral to B r a z i l and I n d i a . Hak.Soc.2nd 
S e r i e s No. LXXXE, pp.62-3. 
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"This time he had a p i l o t above s u s p i c i o n of* 
double d e a l i n g , who straightaway showed that 
he knew h i s job . . . w-57 

Important as that s p i r i t of co-operation would 

prove i n the long term, i t must however pale beside 

the value of the information exchanged on one o c c a s i o n 

described by Joao de Barros, i . e . the s i g h t of an Arab 

chart of the I n d i a n Ocean, No words can b e t t e r 

Joao de B a r r o s d e s c r i p t i o n of the s t a t e of the c a r t o 

graphic knowledge and techniques of the two t r a d i t i o n s , 

Arab and Portuguese, and the way the Portuguese 

adopted the Arab chart as t h e i r model. 

"Vasco da Gama was v e r y pleased he had 
c o l l a b o r a t e d with him ^Malemo Caxia/ f o r 
^the Moor/ had shown him a c h a r t of the 
e n t i r e coast of I n d i a , p l o t t e d i n the Moorish 
s t y l e , i . e . with c l o s e meridians and para-
l e l l s and without wind rhumbs. And s i n c e 
the square formed by these meridians was very 
s m a l l , i t was p o s s i b l e to c h a r t the coast 
w i t h g r e a t accuracy u s i n g North/South and 
East/West rhumb l i n e s , and without the com
p l i c a t i o n of loxodromes that c h a r a c t e r i s e 
our c h a r t s , and which serve as sources f o r 
other c h a r t s . 

T h i s was not the f i r s t Arab c h a r t to be seen by a 

European, f o r as Needham has shown,Marino Sanuto, a 

Jew attached to the l a s t Crusade to the N i l e d e l t a , 

produced i n 1 306 a map of P a l e s t i n e based on a r u l e d 

g r i d - S i m i l a r p r i n c i p l e s were used m the c h a r t seen by Vasco 
59 

da Gama. However u n l i k e the r e a c t i o n i n the 1 6 t h 

'Camoens, The L u s i a d s , Penguin, 1 9 7 3 , p.1 ^ 2 . 
58 s s s 

Joa*o de Barros, Decadas da A s i a , Bk.IV, Ch.VT. 
Amended v e r s i o n of Theal's t r a n s l a t i o n as above,p.185 . 
59 

The map of P a l e s t i n e by Marino Sanuto was included 
i n L i b e r Secretorium F i d e l i u m C r u c i s see J.Needham, 
Science and C i v i l i s a t i o n i n China, V o l . I I I , p . 5 6 k and 
compare with P l a t e L X X I I . 
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century, medieval European cartographers did not adopt 
the g r i d l i n e s , even though the Arabs continued to use 
them i n maps such as those by H a f i z - i Abru. Nor d i d 
Europeans seem to take much n o t i c e of an improving 
Arab i d e a of the world's geography t y p i f i e d by the 
d i s c map of N a s i r a l - D i n T u s i made i n 1 3 3 1 f 0 They con
tinued to use t h e i r t r a d i t i o n a l T-0 type maps, which 
were a l s o produced by the Arabs. I n t h i s way t r a d i 
t i o n a l i s m , accommodated the world d e s c r i p t i o n s of 
al-Mas'udi and Ibn Khaldun. By r e f e r e n c e to the"Book 
of Roger" which a l - I d r i s i had compiled from Arab 
sources,some t r a d i t i o n a l Arab outlooks were combined 
in t o medieval European maps.^ 

Abu Ja»far N a s i r a l - D i n a l - T u s i ( 1 2 1 0 - 1 2 7 3 ) was a 
p u p i l of the ShTite N a j i n - a l - d i n J a * f a i a l H i l l a 
Nasin a l -Dm T u s i accompanied h i s sovereign the Mongol 
Emperor Hulagu on campaigns during which they p i l l a g e d 
many famous l i b r a r i e s g a t h e r i n g thereby a l a r g e p r i 
vate l i b r a r y , which would otherwise have been des
troyed. Using t h i s l i b r a r y he wrote many important 
works and e d i t e d others. He e d i t e d an e d i t i o n of 
Ptolemy 8s Almagest, c a l l e d the Tadkina , and drew 
up some astronomical t a b l e s based on P e r s i a n works 
which he c a l l e d Z i j I l k a n i ( i m p e r i a l T a b l e s ) . H i s 
map was drawn on a d i s c w i t h i t s centre on Mecca, 
showed the A f r i c a n continent, the Red Sea and P e r s i a n 
Gulf and suggests knowledge of I n d i a , though of no 
point f u r t h e r e a s t or north e a s t , though China i s 
marked and named. Europe i s shown and the B a l t i c and 
Scandinavia f i g u r e c l e a r l y . The I b e r i a n p e n i n s u l a i s 
c a l l e d w a l - A n d u l a s i a M . T h i s map i s now preserved a t 
B e i r u t . F o r f u r t h e r d e t a i l s on h i s c a r e e r see Huart, 
H i s t o r y of Arab L i t e r a t u r e , p p . 3 2 1 - 2 2 . 

6-1 — — 
Abu Zaid Abul-Rahman Ibn Khaldun An I n t r o d u c t i o n to 

H i s t o r y ^ The Muqadd^mah . T r a n s l a t e d fr^m, the, A r a h i n 
bv Franz Rosenthal. E d i t e d by N.J.Dawood. 
Routledge and Kegan P a u l , London, 1969. Second P r e f a t o r y 
D i s c u s s i o n pp.4 9 - 5 3 . (Map of a l - I d r T s i i s omitted). 
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The c o n t r a s t between fou r t e e n t h and s i x t e e n t h 

century European r e a c t i o n s to Arab c h a r t s i s high

l i g h t e d by the way Arab i n f l u e n c e can be seen i n the 

n a v i g a t i o n c h a r t s of the I n d i a n Ocean produced a f t e r 

Vasco da Gama's voyage. The f i r s t extant map drawn 

a f t e r Da Gama's voyage to show Arab i n f l u e n c e i s the 

famous BCantino map' smuggled out of L i s b o n i n 1 5 0 2 . 

I t showed a dense gathering of legends f o r p l a c e s 

e a s t of I n d i a , not yet reached by the Portuguese, 

and f o l l o w i n g Arab and Chinese t r a d i t i o n s the height 

of the pole s t a r i s given f o r v a r i o u s l o c a t i o n s . I t 

may w e l l have been based on the v e r y map De Barros 

d e s c r i b e d f o r not only i s the p e n i n s u l a r shape of 

I n d i a shown, Ceylon and Madagascar are shown, the 

former markedly reduced from the s i z e on Ptolemaic 

maps, the l a t t e r appearing f o r the f i r s t time. I t s 

r e p r e s e n t a t i o n s of the seas west of Ceylon were 

adopted f o r the c h a r t s by Craifca.Ttnc of 1 5 0 6 , Vesconte 

de Maggiolo ( 1 5 0 4 ) and f o r the 1505 p l a n i s p h e r e 

of Pesaro. The long, broad s i n g l e arm of the Cantino 

r e p r e s e n t a t i o n of Malaya c o n t r a s t s c l e a r l y w i t h the 

b l u n t e r r e p r e s e n t a t i o n of I n d i a on the Genoese c h a r t 

of Nicolo de Canerio, though Canerio l i v e d i n L i s b o n 

between 1502 and 1 5 0 4 . The woodcut map on the t i t l e 

page of I t i n e r i u , P o r t u g a l l e s i u & L u s i t a n i a e I n d i a 

compiled by Montalboddo Fracauwzano i n 1 5 0 8 , ( ^ ( ^ 4 ) 

shows the truncated form of I n d i a , as does the map by 

Jonann Ruysh bound i n t o the 1508 e d i t i o n of the 

Geography of Ptolemy. The 1513 e d i t i o n of Ptolemy*s 

Geography was based by Waldseemuller and h i s c o l 

leagues a t St.Die, on the Canerio c h a r t , i t s e l f copied 

508,(^4) i n 1 
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62 from the Cantino map. 

Arab i n f l u e n c e , however, i s most c l e a r l y seen i n 

the Portuguese maps. I t i s to be seen i n the Egerton 

A t l a s of 1 5 1 1 , but more c l e a r l y s t i l l i n the map by 

George R i e n e l dated to 1 5 1 0 . The l a t t e r i n c l u d e d 

comments on Malacca, not y e t v i s i t e d by the Portuguese. 

L a t e r c h a r t s by Pedro R i e n e l show continued Arab 

i n f l u e n c e i n the way the e a s t I n d i a n archipelago 

f o l l o w s the erroneous alignment d e s c r i b e d by I b n Majid 

Again the map of the two R i e n e l s made i n Lisbon i n 1519 

excludes loxodromes and g i v e s the Maldive I s l a n d s that 

same erroneous north-west to south-east alignment 

which Joao de Barros s a i d was shown on many Moorish 

c f c a r t s . 6 3 

The explanation of these e r r o r s can only be 

found i n the esteem w i t h which Moorish c h a r t s were 

regarded by the Portuguese. The a t t i t u d e of Tome 

P i r e s when compiling h i s Sutna O r i e n t a l was t y p i c a l 
0 

when he s a i d "What I say of these i s l a n d s I have 

l e a r n t from the Moors, from t h e i r c h a r t s which I have 

seen many times", 

Though no Arab marine c h a r t s of the s i x t e e n t h 

century are known to survive,when Grosset Grange 

62 
D.Lach, A s i a i n the Making of Europe, B k . 1 , V o l . 1 , 

p.2 2 0 . 

T e i x e i r a da Mota 'Methodes de Navigation et Cartog-
raphie Nautique dans 1'ocean I n d i a n avant l e XVI 
s i e c l e ' % pp . 7 8 to 81 and f i g s . 3 to 7 i n "Travaux 
du sjlxieme Collogue I n t e r n a t i o n a l d ' H i s t o i r e Maritime 
e t du Deuxieme Congres de 1 ' A s s o c i a t i o n H i s t o r i q u e 
I n t e r n a t i o n a l de 1'Ocean I n d i e n " , Lourenco Marques -
August 1962,3.E.V.P.E.N. , 1964. 

R.A.Skelton, E x p l o r e r s Maps , Spring Books, London 
1 9 7 0 . * 
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attempted to r e c o n s t r u c t an Arab s e a - c h a r t from the 

d i r e c t i o n s given i n I b n Majid's works, he n o t i c e d that 

observations of the Red Sea and Omani coasts were 

exceedingly a c c u r a t e . He noted s u r p r i s i n g l y the 

same degree of accuracy f o r observations i n the 

s t r a i t s of Malacca,but beyond there accuracy d e t e r i o r 

a t e s r a p i d l y . Accuracy corresponds c l o s e l y w i t h Ibn 

Majid's statement that the Arabs d i d not frequent the 

Bay of Bengal, but s a i l e d r e g u l a r l y as f a r as Malacca. 

Commenting on t h e i r course, as recorded by Ibn Majid 

f o r such voyages to Malacca, Grosset Grange s a i d i n 

1974 that "for l a c k of a b e t t e r guide, a small s a i l i n g 

v e s s e l might g l a d l y draw i n s p i r a t i o n from them ^ I b n 

Majid's works/ today". 

Grosset Grange i n attempting a t a s k very s i m i l a r 

to that which P i r e s faced about 1.510, found that the 

s t a r h e i g h t s , or "isba"readings corresponded very 

c l o s e l y with the working assumption P i r e s u sed of a 

standard 8 i s b a B e q u i v a l e n t of 1 ° 3 6 * (or f i v e f i n g e r s 

to e i g h t d e g r e e s ) . G e n e r a l l y Grosset Grange found 

an e q u i v a l e n t of 1 ° 3 9 ' a more u s e f u l f i g u r e f o r 

g e n e r a l a p p l i c a t i o n , though he noted the r e a l d i f 

f erence i n l a t i t u d e between some points r e f e r r e d to 

was as low as 1 ° 3 0 ,

e ^ ^ I f we recognise that Ibn 

Majid d i d not understand the p r o g r e s s i v e e r r o r i n t r o 

duced i n t o h i s work by the p r e c e s s i o n of equinoxes, 

dur i n g h i s l i f e f (errors n e could only a t t r i b u t e to 

o b s e r v a t i o n a l d i f f e r e n c e s between experience and 

65 
Grosset Grange 'An Arabian Sea Chart of the Middle 

Ages', J o u r n a l of Navigation, Vol.28, No.4, October 
1 9 7 5 , P.445 . 
6 6 I b i d . pp.4 3 6 - 7 . 
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youthful i n a c c u r a c i e s i n o b s e r v a t i o n ) , we can 

see why the Portuguese i n t r u s t i n g Arab n a v i 

g a t i o n a l information, copied Arab e r r o r s . 

The Moor encountered by Vasco da Gama 

i s often thought to have been Ibn Majid, the 

famous Arab p i l o t who l i v e d from about 1^32 

to about 1 5 0 0 . I b n Majid wrote s e v e r a l f i n e 

t r e a t i s e s on the techniques of n a v i g a t i o n 

and the r e s p o n s i b i l i t i e s of the p i l o t , n o t a b l y 

the JFawa-id. the Hawiya and the S o f a l u j a . 

The T u r k i s h Admiral and w r i t e r , S i d i A l i 

C e l e b i , who had been i n charge of Sulaiman the 

M a g n i f i c e n t 8 s I n d i a n Ocean f l e e t i n the mid 

1 6 t h century, knew I b n Majid's works and 

incorporated them i n h i s al-Muhit, [the 

Encompassing), an Arabic name f o r the Ocean. 

Through S i d i C e l e b i modern h i s t o r i a n s had 

t h e i r f i r s t a c c e s s to those Arab sources 

a v a i l a b l e to the Portuguese i n the s i x t e e n t h 

century. U n t i l the t r a n s l a t i o n published i n 

the 1 8 3 0 s by Baron Joseph von Hammer P u r g s t a l l (who 

disc o v e r e d two copies of S i d i C e l e b i ' s books, one i n 

the Museo Borbonica i n Naples, and the other i n 



Constantinople which he bought) nobody had thought 

the Arabs committed much d e t a i l about t h e i r p r a c t i c e s 

to paper, except f o r a few c h a r t s mentioned i n c i d e n 

t a l l y by Velho and B a r r o s . The v a l u a b l e information 

was thought to have been communicated v e r b a l l y or 

through t r a n s l a t o r s when p i l o t s met. Indeed, 

Ahmed Ibn Majid had thought the best way of 

d e s c r i b i n g the sea was "by way of mouth". 

Ib n Majid was. thought to be much the most 

important of these c o n t a c t s , but h i s fame among 

European s c h o l a r s was based on De Sacy's t r a n s 

l a t i o n of two Yemeni manuscripts by Qutb a l - D i n 

a l Nahrawali ( 1 5 1 1-82), where i t was s t a t e d 

a f t e r the Portuguese reached E a s t A f r i c a 

they 

" c o n t i n u a l l y sought information regarding 
the c r o s s i n g of t h i s sea u n t i l a s k i l f u l 
s a i l o r named Ahmed i b n Majid put h i m s e l f 
a t t h e i r d i s p o s a l : the l e a d e r of the 
Franks c a l l e d A l m i l a n d i / i . e . Almirante 
Da Gama7 had become f r i e n d l y w i t h him 
and used to become i n t o x i c a t e d w i t h the 
Portuguese Admiral. T h i s s a i l o r being 
i n t o x i c a t e d showed the route to the 
Admiral, saying to the Portugueses 

9Do not approach the coast on t h i s 
p a r t , s t e e r s t r a i g h t f o r the open 
sea; you w i l l then reach the coast 
/of I n d i a / and be s h e l t e r e d from 
the wave s•. 

When they followed these d i r e c t i o n s , a 
l a r g e number of Portuguese s h i p s avoided 
shipwreck and many shi p s reached the sea 
of Western I n d i a " . ^ 8 

' i b i d . p.4 3 5 . 
zTQ 

G.R.Tibbetts, Arab Navigation i n the I n d i a n Ocean 
before the Coming of the Portuguese. O r i e n t a l T r a n s 
l a t i o n Fund, New S e r i e s , V o l . X L I I , Royal A s i a t i c 
S o c i e t y . Luzac, London, 197•> P « 9 . 
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T h i s account, found i n P o r t u g a l , i s 

corroborated xn s e v e r a l r e s p e c t s by other s i x t e e n t h 

century Portuguese accounts. The anonymous author 

d e s c r i b i n g Vasco da Gama's voyage of 1 4 9 7 - 9 says da 

Gama "begged the S u l t a n of Mozambique f o r two p i l o t s " 

through a s a i l o r the Captain Major had w i t h him, and 

who formerly having been a p r i s o n e r among the Moors, 

understood t h e i r language. The s u l t a n agreed. A f t e r 

these p i l o t s deserted da Gama a t Mozambique 

"a Moor with h i s l i t t l e son came on board 
one of our s h i p s , and asked to be allowed 
to accompany us, as he was from near 
Mecca and had come to Mozambique as p i l o t 
of a v e s s e l from that country". 69 

T h i s l a s t man f i t s the d e s c r i p t i o n of the 

p i l o t and w r i t e r Ibn Majid much b e t t e r than the 

man d e s c r i b e d v a r i o u s l y as "the C h r i s t i a n p i l o t 

whom the King /of Malindi7 had sent us", and the 

" G u j e r a t i Moor". The w r i t e r Ibn Majid was an 

Arab Bedouin from the Najdi highlands of A r a b i a . 

The Portuguese w r i t e r s by the time they wrote 

up the voyage knew the d i f f e r e n c e between 

Arabian and I n d i a n Muslims, r e f e r r i n g to them 

r e s p e c t i v e l y as 'white* and 8 b l a c k * , so they would 

have been u n l i k e l y to be so wrong over I b n M a j i d , s 
70 

o r i g i n s . Ferrand noted that the name of the p i l o t 
Zs 

V.Stefawosson Great Adventures and E x p l o r a t i o n s 
from the E a r l i e s t Times to the Present as t o l d by 
the E x p l o r e r s themselves . London. Robert Hale. 1 9 ^ 7 . 
p . 1 7 7 . Quotationsa*translated by Ravenstein .A 
j o u r n a l of the f i r s t Voyage of Vasco da Gama Hak. 
Soc. 1 8 9 8 . ' 
70 

Pedro A l v a r e s Cabral The voyages of Pedro 
A l v a r a s Cabral to B r a z i l and I n d i a Hak. Soc. 
2nd S e r i e s , No.LXXXE 1 9 3 7 , p.6 3 . 
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was not given i n any Portuguese account, but only 

nicknames such as Malemo Cano, Malemo Canaqua, e t c . 

Malemo i s a corrupted form of the Arabic mu'allim 

or 'ocean going p i l o t ' and canaqua i s the S a n s c r i t f o r 

'kanaka' or a s t r o l o g e r . 'Malim 8 was a l s o the standard 

s i x t e e n t h century Malay f o r p i l o t . Ibn Majid bewailed 

the a r r i v a l of the Portuguese i n the poem preserved a t 

Leningrad, but d i d not blame h i m s e l f . Thus we can 

agree with T i b b e t t s that Ibn Majid»s name was invoked 

because of h i s fame as a n a v i g a t o r and because Qu tb 
71 

a l - D i n wanted a well-known scapegoat. I t probably 

was a ' G u j e r a t i Moor' who helped Vasco d a Gama to 

I n d i a , or j u s t perhaps a Malabari C h r i s t i a n r e t u r n i n g 

home. C e r t a i n l y the C h r i s t i a n s of St.Thomas were 

i n i t i a l l y regarded by the Portuguese as w e l l t r a v 

e l l e d and f r i e n d l y , u n t i l the nature of t h e i r h eresy 
72 

was understood. The anonymous account of Vasco da 

Gama's f i r s t voyage to I n d i a mentions the presence 

of small C h r i s t i a n groups i n the E a s t A f r i c a n ports.73 

C e r t a i n l y Vasco da Gama's p i l o t from Malindi d i f f e r s 

from the p i l o t s o f f e r e d by the r u l e r of Mozambique, i n 

that the p i l o t from Malindi was not anxious about 

p r o v i d i n g f o r h i s f a m i l y u n t i l the monsoon c y c l e per

mitted h i s r e t u r n to E a s t A f r i c a the f o l l o w i n g 

December.^ A l l t h i s f u r t h e r supports the c o n j e c t u r e 

that the p i l o t Vasco da Gama met was a Malabari 

t r a i n e d by long experience i n Muslim v e s s e l s . 
7 1 G . R . T i b b e t t s , Arab Navigation, pp.9-12; Grosset 
Grange,'An Arabian Sea Chart of the Middle Ages, 
J.I.N., 28, No.h, p.4 3 6 . 
^^Geddes, H i s t o r y of the Church i n Malabar, i^d^, '"?<"5 
73 

V.Steffannson, Great Adventures, pp.7-9• 
7^Joao de Barros Decadas da A s i a , Bk.IV,Chapter I V , 



The knowledge of t h i s p i l o t , and that shown i n th« 

works by Ibn Majid represent the acme of p r o f e s s i o n a l 

s k i l l amongst Arab n a v i g a t o r s t r a i n e d i n t h e i r n a t i v e 

t r a d i t i o n s . I t i s therefore no a c c i d e n t that Ibn 

Majid wrote so much about the p r o f e s s i o n a l codes of 

behaviour of the , ,mu-allim n, and i n c l u d e d so many stat< 

ments about h i s personal s k i l l s and accomplishments 

which might be seen as arrogance. However, i f we 

examine the performance of h i s contemporaries, h i s 

competence i s outstanding and e x p l a i n s why h i s per

sonal r e p u t a t i o n as a p i l o t was s t i l l r e v ered by Arab 
75 

p i l o t s of three hundred y e a r s l a t e r . 

Three contemporary Arab p i l o t s are mentioned i n 

Ibn Majid's own works, but the a l l u s i o n s to A l i a l 

Hubbi, and Sheikh Abd-al-Rahman are too b r i e f to per-
76 

mit judgement of p r o f e s s i o n a l s k i l l ; Ibn Majid's two 

r e f e r e n c e s to Muhammad b. Mar*L a l - I s k a n d a r a n i , highligH 

ftiedr f a u l t y n a v i g a t i o n a l technique, while h i s r e f e r 

ences to c e r t a i n Red Sea captains ,seem by i m p l i c a t i o n 

to show how incomplete was t h e i r t h e o r e t i c a l knowledge 
77 

beside Ibn Majid's. 

I n 1511 another mu'allim c a l l e d Sulaiman b. 

Ahmad b. Sulaiman al-Mahri produced perhaps the 

c l e a r e s t of a l l the Arab n a v i g a t i o n a l works on the 

t r a d i t i o n a l s k i l l s , though i t had no o r i g i n a l conten?? 
7 5 
' G.F.Hourani, Arab S e a f a r i n g , p.1 0 8 . 
7 6G.R.Txbbetts, Arab Navigation, pp. 2 2 9 , 2 3 2 , 2 3 9 f o r 
NIP E l e v e n t h F i ' i f i a of Kitab al JFawSMd bv I b n M?J i i < i „ 
' 7 I b x d , p.7, 
7 8 I b i d , pp.4 1 - 4 4 . 
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The c l a r i t y of t h i s work, the Umda stemmed from 

the c a r e f u l thought a p r a c t i s i n g p i l o t had given to 

the s t r u c t u r e of the work. The Umda began w i t h 

gen e r a l n a v i g a t i o n a l theory and explained why the 

heavens appeared to re v o l v e , as w e l l as the 

t e c h n i c a l terms to be used. I t then covered the 

top i c of the I n d i a n Ocean g i v i n g such compass 

bearings as would help a p i l o t attempting to c o a s t 

along i t s shores, and then a l i s t of l a t i t u d e s f o r 

In d i a n Ocean ports together w i t h the times of 

monsoons f o r those attempting to make the longer 

voyages. A n a v i g a t o r would have found the f u l l 

l i s t of s a i l i n g directions f o r the whole I n d i a n 

Ocean so u s e f u l that i t seems that the Umda's 

author must have been a p i l o t h i m s e l f . 

However, Sulaiman al-Mahri was not s a t i s f i e d 

w i t h the Umda, and l a t e r i n h i s l i f e he produced 

two f u r t h e r manuscript works expanding h i s treatment 

of c e r t a i n d e t a i l s , c o r r e c t i n g a few mistakes i n com

pass bearings and "qyas" ( l a t i t u d e measurements) and 

adding passages on such matters as cyclones.The r e v i s e d 

manuscript that d e a l t with observations and bearings 

and such d e t a i l e d p r a c t i c a l p o i n t s was e n t i t l e d 

M-irhaj a l - f a k i r f i ' i l m a l - b a h r a l - z a k h i r , w hile i t s 

twin d e a l i n g w i t h points of n a v i g a t i o n a l theory i n 

more d e t a i l was c a l l e d T u h f a t - a l f u h u l f i tamhid a l 

u s u l . I t i s m the Tuhfat, and i n i t s sequel,a very 

padded out v e r s i o n of the Tuhfat, t h a t perhaps the 
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f i r s t e f f e c t s of the Portuguese presence i n the 

I n d i a n Ocean began to show. I n p a r t i c u l a r the l a t t e r 

work s u f f e r s from the disadvantage that i t was too 

involve d and padded to be of use to a p r a c t i s i n g 

n a v i g a t o r a t s e a . 

Within ten y e a r s or so of t h e i r a r r i v a l i n the 

waters o f f the A s i a n shores of the I n d i a n Ocean, the 

Portuguese had s t i f l e d the independent c a r r y i n g trade 

of the Arab p o r t s and communities t h e r e . Many Arab 

p i l o t s probably took Portuguese s e r v i c e on the l a r g e r 

Portuguese s h i p s . Other Arab p i l o t s were no doubt 

out of r e g u l a r work, as maybe Sulaiman al-Mahri was 

when w r i t i n g h i s l a t e r works which follow l i t e r a r y 

r a t h e r than p r a c t i c a l t r a d i t i o n s . 

I t i s a l s o c l e a r that w i t h i n t h i s same ten y e a r s 

the i n i t i a l phase of interchange between p i l o t s from 

E a s t A f r i c a and A r a b i a , y i e l d e d to the Portuguese 

almost a l l the information they sought, f o r t h e r e 

a f t e r the Portuguese seem more i n t e r e s t e d i n what they 

u s e f u l l y could l e a r n from the Muslims of I n d i a , Java 

and Malacca. 

The Arabs however continued to l e a r n , though a t 

the academic r a t h e r than the p r a c t i c a l l e v e l , from 

the Portuguese. I n compiling h i s world maps i n 1513 

and 1 5 2 6 , P i r i R e i s sought to b r i n g s e n i o r Ottoman 

o f f i c i a l s up to date w i t h the d i s c o v e r i e s of 

European s a i l o r s . I n doing t h i s , he produced some of 

the most accurate p r o j e c t i o n s of American c o a s t s 

made i n the s i x t e e n t h century. Undoubtedly these maps 

depended on Portuguese c h a r t s and the p o r t o l a n 
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t r a d i t i o n , a debt which P i r i R e i s acknowledged i n the 

i n s c r i p t i o n he added to one map saying t h a t he had 

u t i l i s e d "an Arab c h a r t of the I n d i e s and a c h a r t 

made by four Portuguese from old plans of the Sind, 
79 

I n d i a and China". 

Another example of P i r i R e i s 9 s e f f o r t s to make 

known European knowledge was the i n t r o d u c t o r y poem 
80 

of the second v e r s i o n of h i s Book of Sea Lore . 

I t i s s i g n i f i c a n t he rose to the post of Admiral i n 

charge of the one f l e e t that posed any t h r e a t to the 

Portuguese i n the I n d i a n Ocean i n the mid-sixteenth 

century. He was not alone i n these e f f o r t s , f o r S i d i 

A l i R e i s i b n Husain, who was to succeed him i n 1 5 5 3 

was a l s o s i m i l a r l y i n t e r e s t e d i n both the navy and 
. ... 81 n a v i g a t i o n . 

S i d i A l i R e i s i b n Husain, a l s o known as S i d i A l i 
C e l e b i , e s t a b l i s h e d h i s own c r e d e n t i a l s i n the Mirat 

82 
ul-Memalik (Mirror of the C o u n t r i e s ) . He wrote: 

'Ocean I n d i e n et Mediterranean' 6me Collogue 1 9 6 2 ; 
A r t i c l e by T e x e i r a da Mota "Methodes de Navegation e t 
Cartographie Nautique dans l'ocean I n d i e n avant l e 
XVI s i e c l e * p . 7 ^ . 
80 

Andrew C.Hess The Forgotten F r o n t i e r . A H i s t o r y of 
the S i x t e e n t h Century I b e r o - A f r i c a n f r o n t i e r . U n i v e r -
s i t y of Chicago P r e s s 1 9 7 8 , p . 1 9 0 . 
81 -= 

S i d i A l i R e i s Ibn Husain Mjyat u l Memali k i n 
t r a n s l a t i o n by A.Vambvry. The T r a v e l s and Adventures 
of the T u r k i s h Admiral S i d i A l i R e i s i n I n d i a , 
Afghanistan. C e n t r a l A s i a and P e r s i a during the y e a r s 
1 5 5 3 - 1 5 5 6 . Luzac, London 1 8 9 9 - Chapter I I , pp.3 - 5 . 
go 

The i d e n t i f i c a t i o n of S i d i A l i R e i s i b n Husain as 
S i d i C e l e b i , and the same author as Baron Von Hammer 
P u r g s t a l l d i s c o v e r e d was made by the T u r k i s h e d i t o r of 
the Mirat u l Memalik, see p.XVTII of Vambury's t r a n s 
l a t i o n 1 8 9 9 . The work f i r s t appearedjln I s t a n b u l i n 
1 895 +6v the. Ikdam L i b r a r y a,s a work of a n c i e n t 
authors viz:-The Mirror of C o u n t r i e s , w r i t t e n by S i d i 
A l i R e i s and e d i t e d by Ahmed Djev e d e l , e d i t o r and 
p r o p r i e t o r of the Ikdam newspaper. P r i n t e d by per
m i s s i o n of the M i n i s t r y of P u b l i c I n s t r u c t i o n m the 
P r i n t i n g O f f i c e of Ikdam 1 3 1 3 . O r i g i n a l i n Gulbenkian L i b r a r y , Durham 1 8 9 5 . 
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M I had always been very fond of the sea, had 
taken p a r t i n the expe d i t i o n a g a i n s t Rhodes 
under the S u l t a n /Suleiman/, and had s i n c e 
had a share i n almost a l l engagements both by 
land and sea . I had fought under Khaireddin 
Pasha, Sinan Pasha and other c a p t a i n s , and 
had c r u i s e d about on the Western /Mediterranean/ 
Sea, so that I knew every nook, and corner of i t . 
I had w r i t t e n s e v e r a l books on astronomy, 
n a u t i c a l s c i e n c e and other matters b e a r i n g upon 
n a v i g a t i on".°3 

H i s works i n c l u d e d t r e a t i s e s on the a s t r o l o b e , 

the quadrant, the p a r a l l e l s and c h a r t making; a 

pamphlet on n a u t i c a l s c i e n c e , the Mjrat-u . 1 K a i n a t 

( M i r r o r of C r e a t i o n ) . As he h i m s e l f d e s c r i b e d i n the 

Mirat u l Memalik he was unable to f i n i s h h i s m i s s i o n 

and b r i n g back the 15 g a l l e y s of the 

Egyptian f l e e t t h a t P i r i R e i s had taken to Basrah to 

avoid d e s t r u c t i o n by the Portuguese f l e e t . A f t e r 

success i n a p r e l i m i n a r y s k i r m i s h , h i s f l e e t was a l l 

but destroyed o f f Ormuz by the Portuguese, and he 

limped int o the Port of Guador i n B a l u c h i s t a n . Then 

S i d i C e l e b i ' s account of 1554 shows that though some 

Muslim s a i l o r s turned t h e i r s k i l l s to use as p i r a t e s 

i n the I n d i a n Ocean, h i s request to P r i n c e P j e l a l e d -

d i n a t Guador s t i l l e l i c i t e d M a f i r s t c l a s s p i l o t ... 
8 4 

devoted to the i n t e r e s t s of our Padashah". During 

t h i s voyage with the Guador p i l o t , w h i r l p o o l s were 

encountered as w e l l as storms, and the p i l o t d e c l a r e d 

the three s h i p s to be wrecked between Din and Daman 

o f f F i s h t - K i d s u r . T h i s proved c o r r e c t as to p o s i t i o n 

but they f i n a l l y made the Daman i n t h e i r g a l l e y 

d e s p i t e the f a c t the monsoon broke and cr e a t e d severe 
8 3 S i d i A l i R e i s , Mirat u l Mentalik (Vambury), p.5 . 
Khaireddin Pasha, more commonly~known as Barbarossa, 
was the t e r r o r of Mediterranean s h i p s and co a s t s i n 
mid-century. 
8 i f I b i d . p.16. 
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d i f f i c u l t i e s . The a c t i o n s taken by S i d i A l i R e i s i b n 

Husain r e v e a l much about the n a v i g a t i o n a l s k i l l t h a t 

they deployed a f t e r t h e i r near shipwreck. He says 

that 

" a f t e r duly t a k i n g note of t i d e and c u r r e n t , 
and having made a c a r e f u l study of the c h a r t , * 
I came to the c o n c l u s i o n we could not be v e r y 
f a r o f f the mainland".8 5 

The knowledge of S i d i A l i R e i s i b n Husain was 

then c r u c i a l f o r h i s study of European c h a r t s enabled 

him to i n t e r p r e t a loxodromic c h a r t and conclude they 
86 

were near enough the shore to limp i n t o Daman. 

I t was c l e a r proof of the v a l u e of loxodromic 

c h a r t s adopted from Europeans. 

The experience of the voyage and h i s accumu

l a t e d knowledge of p o i n t s of both Arab and European 

technique, l e d him, while c o g i t a t i n g on h i s p l i g h t 

i n Ahemedabad to w r i t e a major n a v i g a t i o n a l work on 

points of value i n s a i l i n g the I n d i a n Ocean 

e n t i t l e d al-Muhit . 

The Muhit was based l a r g e l y on the Umda of 

Sulaiman al-Mahri, indeed l a r g e p a r t s have been t r a n s 

c r i b e d word for word. Other p a r t s are based l a r g e l y 

on the Tuhfat and the Q i l a d a l al-Shumush, which gave 

the mathematical formulae f o r c a l c u l a t i n g according 

to S o l a r , Muslim, Coptic, Byzantine and P e r s i a n y e a r s , 
8 5 I b i d , p.2 2 . 
* A marginal note by Vambury says a l i t e r a l t r a n s 
l a t i o n would read "studying the s t r o k e s and l i n e s of 
the compass". 
86 

I b i d . p.23 reads as follows i n t r a n s l a t i o n by 
Vambury 
"During a l l t h i s time we never once saw the sun 
by day, nor the s t a r s by n i g h t , we could n e i t h e r 
use our clock nor our compass and a l l on board 
a n t i c i p a t e d the worst". 
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i m p o r t a n t because s a i l i n g d a t e s Tor the I n d i a n 

Ocean were n e a r l y always g i v e n i n days a f t e r the 

P e r s i a n N a i r u z . On the b a s i s o f h i s background, and 

c e r t a i n m i s t a k e s i n t r a n s l a t i o n , T i b b e t t s has d i s 

missed S i d i A l i C e l e b i , more commonly known as 

S i d i A l i Reis i b n Husain, as a c i v i l s e r v a n t 
87 

r a t h e r t h a n a s k i l f u l n a v i g a t o r . T i b b e t t s g i v e s 

no c r e d i t t o S i d i A l i R e i s l b n Husain f o r h i s 

p e r c e p t i o n of t h e v a l u e o f b o t h the Arab and 

European n a v i g a t i o n a l i n s t r u m e n t s , o r f o r expanding 

the Umda t o d e s c r i b e methods o f d e t e r m i n i n g 

l a t i t u d e w i t h the a s t r o l a b e and t h e q u a d r a n t . I n 

s e c t i o n 4 o f c h a p t e r 7 o f the M u h i t he i n c l u d e d a 

c o m p i l a t i o n o f maps and c h a r t s , something new to 

Arab n a v i g a t i o n a l t r e a t i s e s and u n d o u b t e d l y l e a r n t 

f r o m Portuguese p r a c t i c e . I n a n o t h e r s e c t i o n on the 

Americas he s t a t e s t h a t one o f h i s i n f o r m e r s was 

"an a c t i v e Portuguese m a r i n e r " who had gone t o Con

s t a n t i n o p l e and o f f e r e d h i s s e r v i c e s t o the Padisha, 

and been w e l l rewarded because o f h i s knowledge 
88 

o f the sea and c e l e s t i a l o b s e r v a t i o n . I n 

a n o t h e r s e c t i o n on Sumatra he developed the i d e a 

t h a t by u s i n g a s t r o l a b e o r q u a d r a n t one 

c o u l d d e t e r m i n e g e o g r a p h i c a l c o - o r d i n a t e s and 
89 

t h e r e b y f i x one's p o s i t i o n on the c h a r t . 
87 

G.R.Tibbetts, Arab N a v i g a t i o n , p.44. 
88 • /. ~— 

T e i x e i r a da Mota, Methodes de N a v i g a t i o n e t C a r t o -
g r a p h i e Nautique dans l f O c e a n I n d i e n avant l e XVI siec i t 
6me C o l l o q u e , p.82 B 

go 
I b i d , p„81 says 

"On d e v r a i t d e t e r m i n e r l a coordmuee de chaque 
p o i n t au moyen de l £ a s t r o l a b l e on du cadran, e t 
a u s s i t r a c e r une c a r t e , compte t e n u des 63 stances 
geographiques, q u i p o r t e r a i t t o u t e s l e s i i a u t P i i r s 
p a r ' l i e s e t r e g i o n du monde bour chaque p o i n t , 
pour p o u v o i r s ' o n e n t e r d'apres c e t t e c a r t e " . From 'Le Mohat* by S j d i A l l Reis i b n Husain. 
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Thus by h i s death i n 1572 he must be c r e d i t e d with an 

important and d i s c r i m i n a t i n g r o l e i n the interchange 

of Arab and European i d e a s . 

Other e f f o r t s to inform the Muslim world of 

European d i s c o v e r i e s and technology became i n c r e a s i n g 

l y d e s u l t o r y . During 1572 a l i Marcar R e i s constructed 

a world map showing regions reached by European d i s 

c o v e rers, while i n the r e i g n of Hurad I I I s e l e c t e d 

portions of geographical works p r i n t e d i n Europe des

c r i b i n g the Americas were t r a n s l a t e d and presented to 
90 

the Ottoman Court. However the l e a r n i n g of P i r i R e i s 

was despised a f t e r h i s execution (due to h i s f l i g h t 

to Basrah), and the value of other attempts to 

broaden Turko-Muslim outlooks went l a r g e l y unappreci

ated f o r the Ottomans were preoccupied w i t h t r a d i t i o n 

a l areas of westward and landward expansion. C a r e f u l 

n a v i g a t i o n a l l e a r n i n g from the Europeans seemed 

inap p r o p r i a t e to Muslims embattled a g a i n s t European 

powers and undergoing a marked r e v e r s i o n to r e l i g i o u s 

orthodoxy. 

Andrew Hess has shown that t h i s r e l i g i o u s 

r e a c t i o n took p u b l i c form during 1580 with the destruc

t i o n of an astronomical observatory i n Constantinople. 

Seyh u l I s l a m argued then that the attempts to 

measure the movement of heavenly bodies had caused 

the plague of 1579-80, and by e x t r a p o l a t i o n that 

other matters not i n conformity w i t h r e c e i v e d wisdom, 

(in other words the new European geographical 
QQ 

Andrew C.Hess The Forgotten F r o n t i e r . A H i s t o r y of 
the S i x t e e n t h Century I b e r o - A f r i c a n F r o n t i e r . Uni
v e r s i t y of Chicago Press 1978 p.191. 
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knowledge of the world^ had dangerous consequences fo: 

p u b l i c order. T h i s eould not be r e c o n c i l e d w i t h l e a r n i n g 
91 

European n a v i g a t i o n a l technology. 

I f then the s c h o l a r l y Admiral P i r i R e i s was to b< 

ignored, the maritime hero of s i x t e e n t h century Mus

lims was Dragut, l e a d e r of the c o r s a i r s a t A l g i e r s 

u n t i l h i s death i n a c t i o n a t Malta i n 1565. However, 

i n the t r i b u t e of the F rench Admiral J u r i e n de l a 

Graviere where Dragut's n a v i g a t i o n a l s k i l l s were high

l i g h t e d , we see that Muslims kept a l i v e a r a t h e r 

d i f f e r e n t type of r e s p e c t f o r the n a v i g a t o r ' s s k i l l s . 

J u r i e n de l a G r a v i e r e wrote of Dragut R e i s , who had 

l e a r n t h i s s k i l l s as a g a l l e y s l a v e : -
"Dragut was s u p e r i o r to Barbarossa. A l i v i n g 
c h a rt of the Mediterranean, he combined s c i e n c e 
w ith a u d a c i t y . There was not a creek unknown 
to him, not a channel he had not s a i l e d . 
Ingenious i n d e v i s i n g ways and means when a l l 
around him d i s p a i r e d , he e x c e l l e d above a l l 
i n escaping by unexpected methods from s i t u a 
t i o n s of g r e a t p e r i l . An incomparable p i l o t , 
he had no equal i n sea warfare except the 
C h e v a l i e r Romegas M .92 

The type of Muslim sentiments which l e d to the 

admiration of Dragut r e s u l t e d i n r e l a t i v e d e c l i n e i n 

the q u a l i t y of Arab n a v i g a t i o n a l e x p e r t i s e . However 

i t must be remembered that i t was a d e c l i n e r e l a t i v e 

to the Portuguese who had e a g e r l y absorbed Arab 

information,whereas Muslims di d not adopt much P o r t u 

guese knowledge. An e x t r a c t from the j o u r n a l of S i r 

Thomas Roe dated 21 J u l y 1615 says that when a n a t i v e 

p i l o t from Mogadishu was encountered, i n a d d i t i o n to 

y I b i d , pp.191 and 192. 

9 2 E r n l e Bradford The Siege of Malta 15^5 Penguin 
1966, p.86. J u r i e n de G r a v i e r e , son of the Napoleonic 
Admiral, began h i s n a v a l s e r v i c e m China. I n 1871 he 
became D i r e c t o r of the Hydrographic Department of the 
French Navy. 
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s p e a k i n g A r a b i c lie spoke Portuguese. He had c l e a r l y -
l e a r n t Portuguese t o serve t h e area's p r i n c i p a l ocean
i c power, b u t the s k i l l s he o f f e r e d were as t r a d i t i o n s ! 
as e v e r . Roe r e c o r d s t h e man was " s k i l l f u l i n the 
c o a s t and the l y i n g and b e a r i n g o f l a n d s b o t h i n cours< 
and d i s t a n c e " . He possessed a n a u t i c a l c h a r t on p a r c h 
ment, " l y n e d and g r a d u a t e d o r d e r l y " b u t w h i c h showed 
s e v e r a l e r r o r s compared t o Roe's c h a r t , and used some 

v e r y o l d f a s h i o n e d terms, and v e r y l i t t l e t h a t was 
93 

European„ 

However the s p i r i t o f t h e i n t e r c h a n g e o f n a v i 

g a t i o n a l i n f o r m a t i o n i n the w a t e r s o f t h e I n d i a n 

Ocean was genuine i n many Arab l a n d s . I t was n o t o n l y 

a one way i n t e r c h a n g e b e n e f i t i n g Europeans. Arabs wer 

on o c c a s i o n a n x i o u s t o o b t a i n European t e c h n o l o g y . I n 

1 6 1 1 , t h e Arab g o v e r n o r of Mocha, Mahomet Aga, u t i l 

i s e d h i s p o s i t i o n o f s t r e n g t h h a v i n g c a p t u r e d the com

mander o f the E n g l i s h s h i p "The Trades I n c r e a s e " . From 
him the Aga demanded a compass and a s m a l l map o f 

9k 
the w o r l d . An i n t e r e s t i n g correspondence between S i r 

95 

Henry M i d d l e t o n , F e m e l l and the Aga ensues. M i d d l e -

t o n agrees t h e Aga s h o u l d have a map o f t h e w o r l d by 

W i l l i a m Speed d e p i c t e d i n two hemispheres, b u t he w i l l 

n o t r e l e a s e a compass u n t i l he d i s c u s s e s who i t i s f o r , 

and whether i t i s d e s e r v e d . When on 2 2 n d May 1611 

F e r a e l l t e l l s M i d d l e t o n t h a t the compass i s f o r t h e 

Malek o f the Great Dabul's s h i p he adds the h i n t about 

Portuguese i n t e r e s t s i n the a r e a " i f t he P o r t u g a l s 
9T * 

T e i x e i r a da Mota 'Methodes de N a v i g a t i o n c t 
C a r t o g r a p h i e Nautaque dans l 1 o c e a n I n d i e n a v a n t 
l e XVI snecle' 6 C o l l o g u e , p. 7 2 . 
^ I n d i a O f f i c e Records E . 3 . 1 . O r i g i n a l Correspon
dence f r o m Undia w i t h C o l l a t e r a l Documents o n g -
i n a t d n g a t any pld.ce between England and J a p a n 
f r o m 1603 t o 1 7 0 8 . V o l . 1 . ( N o . 5 7 ) , f . 8 9 . 
9 5 I b a d . E . 3 . 1 . ( N o . 5 7 a ) f . 8 9 . I t s h o u l d be n o t e d 
t h a t a l l FemelL's l e t t e r s a f t e r Mar. 2 0 t h are dated one dav too l a t e . 

http://pld.ce
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seek to work us out we must endeavour to keep 
96 

o u r s e l v e s i n " . Confronted with t h i s circumstance 

Middleton r e p l i e s to FeJnell s t a t i n g t hat though he as 

Commander had not brought any compasses to s e l l , he 

was n e v e r t h e l e s s content to send one to the Aga f o r 
97 

i t would do him good. The f a c t t h at Middleton agreed 

to t h i s concession amongst other t h i n g s , l e d a f t e r to 

a s o f t e n i n g of a t t i t u d e s by the Aga. Thus a f t e r s i x 

months* d e t e n t i o n , i t could be reported that by 26 
o 

May the terms f o r Middleton's r e l e a s e had been agreed. 

I t might be f a i r to say the long and v a l u a b l e 

interchange of n a v i g a t i o n a l technology between the 

Europeans and Arabs b e n e f i t e d both up to 1620, even 

though the Europeans seem to have gained more than 

Muslim powers from t h i s interchange. However, v a r i o u s 

Asian maritime communities, i n p a r t i c u l a r the I n d i a n s 

along the Malabar coasts owed as much to methods they 

would be taught by Arab seamen as t h e i r Muslim counter, 

p a r t s . Thus the I n d i a n interchange needs to be exam

ined more f u l l y to permit a sounder long term judge

ment of j u s t how much the Portuguese b e n e f i t e d from 

Muslim s a x l o r s f a m i l i a r w i t h the whole route from 

S o f a l a to I n d i a and Malacca. 9 6 I b i d . E . 3 . 1 . No.65 f . 1 0 1 . 
9 7 I b i d . E . 3 . 1 . Nos.66, 67, ff.102-105 . 
9 8 I b i d . E . 3 . 1 . Nos.70, 71, 72, 73, ff.106-109 . 
Note t h a t W.N.Sainsbury Calendar of St a t e Papers 
C o l o n i a l . E a s t I n d i e s . 15T3-1616. London. Longmans, 
1861, though u s e f u l , no longer g i v e s a c c u r a t e 
r e f e r e n c e s to these l e t t e r s as the l e t t e r s have 
been renumbered by the I n d i a O f f i c e L i b r a r y . The 
modern numbers are given here* 
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Chapter 8 
The I n d i a n Interchange 

Much i s known about the s k i l l s of I n d i a n n a v i 

gators of Rome's heyday when the Jatakamala of Arya 

Suva and the P e r i p l u s of the Erythean Sea were 

w r i t t e n as d e t a i l e d s a i l i n g i n s t r u c t i o n s and guides 

to the harbours of the I n d i a n ocean. The former con

t a i n s a d e s c r i p t i o n of a Boddhisattva who operated as 

an I n d i a n ocean p i l o t , s t a t i n g t h at he "possessed every 

q u a l i t y d e s i r e d i n such a one.^Knowing the course of 

the c e l e s t i a l l u m i n a r i e s he was never a t a l o s s w i t h 

r e s p e c t to region of the ship". 1 The P e r i p l u s gave 

a very d e t a i l e d account of the v a r i o u s hazards of the 

shallow g u l f s of Baraka and Cambay, which l i e open to 

the south west monsoon. I t was f o r t h i s reason the 

l o c a l r u l e r kept a number of fishermen i n h i s employ 

who could a c t as p i l o t s and b r i n g boats up channel. 

T h i s mention i n the f i r s t century A.D. i s the e a r l i e s t 

known r e f e r e n c e to l o c a l p i l o t s operating as a formal 
2 

s e r v i c e . Strabo spoke of the employment of an I n d i a r 
t r a d e r as a guide to Eudoxus of Cyzicus on a journey 

3 

from Egypt to the mouth of the Indus. 

However, i t became p r o g r e s s i v e l y r a r e r f o r 

I n d i a n s to s t r a y so f a r from t h e i r home waters to the 

west. By the time of the Muslim i n v a s i o n s , t r a v e l to 

f o r e i g n lands was b«lieved to b r i n g d i s a s t r o u s con

sequences which could not be expunged. T h i s Hindu 

a t t i t u d e was a measure of a growing xenophobia and 
T i b b e t t s , Arab Navigation, p.1. 
E.G.R.Taylor, The Haven F i n d i n g A r t , p . 6 0 . 

3 I b i d . 
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d i s t a s t e f o r f o r e i g n t r a v e l , that permitted the 

ensuing Muslim domination of I n d i a n s trade and n a v i -

g a t i o n up to the time the Portuguese a r r i v e d . At 

the beginning of the s i x t e e n t h century Barbosa noted 

that I n d i a 1 s trade was almost wholly c o n t r o l l e d by 

f o r e i g n and semi-foreign Muslim merchants u s i n g Muslim 

p i l o t s such as those who rev e a l e d the route from Afraca 
5 

to I n d i a to the Portuguese. 

I t was not that Hindu merchants lacked s e l l i n g 

s k i l l s f o r they were able to conduct a very a c t i v e 

i n t e r n a l trade, as Barbosa records they could compete 

on equal terms i n South E a s t A s i a a t Avas Malacca. 

F u r t h e r examination r e v e a l s that e a s t coast I n d i a n s , 

such as the G h i t t i e s of Coromandel were keener voyag

e r s than west coast I n d i a n s , with the exception of 

those at Cananore. Basham has t r i e d to e x p l a i n t h i s 

by saying that I n d i a ' s s h i p b u i l d e r s f a i l e d to match 

the r a t e of t e c h n i c a l progress achieved by the Arabs 

and Chinese. Consequently I n d i a n s could not produce 

s h i p s to take them abroad as cheaply as the Arab and 

Chinese ships a r r i v i n g i n I n d i a ' s p o r t s . ^ T h i s con

f l i c t s w i t h Barbosa's information that many Muslims 

chose to l i v e i n I n d i a n p o r t s and some merchants 

among them owned and operated t h e i r own f l e e t s , 
e s p e c i a l l y out of Ca l i c u t , B a n g a l a and Goa. Barbosa 
-
A.L.Basham,, The Vonder that was I n d i a , Sidgwick and 

Jackson, London,1958 p.231. 
5 
See 'Arab Interchange •, p.3c>3 

Note i n 1511 Albuquerque sent 50 Javanese 
shipwrights from Malacca to r a i s e the standards a t 
Cochin. 



a l s o noted that the M a p i l l a s (descendants of Arab 

c o l o n i s t s by t h e i r union with l o c a l women) l i v i n g 

i n Malabar, owned the l a r g e s h i p s that c o n t r o l l e d the 
7 

c o a s t a l trade. 

S e r n i g i w r i t i n g i n 14*99 noted the methods i n use 

before Da Gama returned from I n d i a among these Moorish 
n a v i g a t o r s of I n d i a who "do not guide themselves by the 
Pole i n n a v i g a t i n g the Gulf /j&idian Ocean/but t r u s t 

g 
to quadrants of wood". 

S e r n i g i w r i t i n g to a F l o r e n t i n e f r i e n d i n 1499 

spoke of the f o r e i g n knowledge of C a l i c u t i n h a b i t a n t s . 

They 'have some knowledge of P r e s t e r John, but not 

much because he i s f a r away*. They a l s o knew some

th i n g about t h e i r Chinese v i s i t o r s who had w r i t t e n 

t h e i r s a i l i n g i n s t r u c t i o n s i n terms of d i s t a n c e s from 
Q 

C a l i c u t . 
* I t i s about 80 y e a r s s i n c e there a r r i v e d i n 
t h i s c i t y of C h a l i c u t c e r t a i n v e s s e l s of white 
c h r i s t i a n s who wore t h e i r h a i r long l i k e 
Germans and no beards, except round the 
mouth .... They landed wearing a c u i r a s s , 
helmet and v i s o r , and c a r r y i n g a c e r t a i n 
weapon l i k e a sword on the end of a spear.... 
Every other year they came back w i t h 20 to 
25 v e s s e l s . They ^the I n d i a n i nformants^ 
were unable to t e l l what people they were 
nor what merchandise they b r i n g i n t o the 
c i t y . .. . » 1 0 

7 
'C.G.F.Simkin, The T r a d i t i o n a l Trade of A s i a »t Oxford 
U n i v e r s i t y P r e s s , London 1964,p164.A.Barbosa, Secre
t a r y of the Portuguese f a c t o r y from about 1 5 0 0 - 1 5 1 7 » and master of the Malabar tongue, g 
S e r n i g i ' s l e t t e r was w r i t t e n to a F l o r e n t i n e mer

chant i n J u l y 149.9 from L i s b o n . I t was published m 
the c o l l e c t i o n of J^acanzano da Montalboddo i n 1507t 
the 'Paesi novame'nte r e t r o u a t i ( V i c e n z a ) . I t was 
r epublished i n 1898 i n an e d i t i o n by Ravenstein. 'A 
J o u r n a l of the F i r s t Voyages of Vasco da Gama*. Hak. 
Soc. Old S e r i e s , Vol.CXIX, London 1898. 
9 
J . V . M i l l s , t r a n s l a t i o n and e d i t i n g of Ma Huan, 

O v e r a l l Survey of the Ocean Shores, Peking, 1618. Hak. 
Soc .. E x t r a Sengs , 19J?_2_._-xrp_. 50 -57 . 

1 Oj.Needham. Science & C i v i l i s a t i o n i n China,Vol .IV,pt . 3 , 
p.508. S e r n i g i thought the »white c h r i s t i a n s * were 
Germans or R u s s i a n s , but modern w r i t e r s agree that 
they were Chinese. 
The d e s t r u c t i v e hand weapon, or 'gisarme 8 was i n f a c t , 
the Chinese ( c h i * ) . The voyages d e s c r i b e d are those 
of P r i n c e Cheng Ho made i n 1402-22 and d e s c r i b e d t>y 
Ma Huan and others. ^ 
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I t would seem that the n a t i v e Hindus, i n c o n t r a s t 

to the Muslims and C h r i s t i a n s of St.Thomas were not 

i n t e r e s t e d or knowledgeable about t h e i r maritime 

v i s i t o r s . Furthermore the I n d i a n mariner was 

r e s o u r c e f u l and by no means l a c k i n g i n courage, s a i l i n g 

the sea was always regarded as h a t e f u l and d e s p e r a t e l y 

p e r i l o u s . His xenophobia, r e l i g i o u s p r e j u d i c e and 

f e a r served to ensure h i s contact w i t h the more advan

ced n a v i g a t i o n a l methods i n use aboard Arab and 

Chinese s h i p s was never c l o s e enough f o r him to l e a r n 

how they managed oceanic voyages w i t h g r e a t e r economy 

and s a f e t y . 

I n d i a n r e a c t i o n to the Portuguese a r r i v a l was 

r a t h e r d i f f e r e n t . A manuscript now i n the I n d i a 
11 

O f f i c e L i b r a r y d e s c r i b e s t h i s from the I n d i a n angle. 
" I n the year of J a l i h a 904 on the 6th of 
Karkodan 672 three of the F r i n g i e s s h i p s 
came to Padrang Kollam. I t being i n the 
monsoon, they anchored there and came ashore. 
They went to Korikote, where they l e a r n t a l l 
the news of Malabar. At t h i s time they did 
not trade, but returned again to t h e i r own 
c o a s t s . " 2 ? o r * u s a l / 
The Portuguese reported that they were accorded 

a warm welcome by the Malaban C h r i s t i a n s of St.Thomas 

I n d i a O f f i c e 19^ MSS Eur. B19^15 pages. «Translation 
of a Wsih of the Portuguese landing i n I n d i a 1 . The 
o r i g i n a l i s s a i d to have been w r i t t e n i n the Malabar 
language on the l e a v e s of a Brab t r e e . I t was g i v e n 
by the Venkatycotta R o y a l i , one of the Tamong f a m i l y 
to John W.Wye on 1 9 t h August 1800. Wye's t r a n s l a t i o n 
i s quoted here from European Manuscripts i n the 
I n d i a O f f i c e L i b r a r y Vol.11 par t I I s e c t i o n I , p.707« 
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who sought Portuguese p r o t e c t i o n and sent a present 
1 2 

to the King of P o r t u g a l . One r e p o r t of Vasco da 

Gama's voyage to C a l i c u t i n 1497-14D8 suggests he 

even had a C h n s t i a n j p i l o t f o r the l a s t s t r e t c h from 

Malindi to C a l i c u t , though the other accounts suggest 
1 3 

i t was a G u j e r a t i Moor. 
The coming of the Portuguese, and t h e i r r a p i d 

m i l i t a r y v i c t o r i e s ensured t h e i r mastery of the 

I n d i a n Ocean trade. T h e i r n a v a l v i c t o r y a t Diu i n 

1509 broke the v i c i o u s c i r c l e t h a t had retarded I n d i a n 

progress i n matters of n a v i g a t i o n a l technology. As 

the Chinese by 1500 no longer s a i l e d r e g u l a r l y west of 

Malacca Portuguese mastery was mainly achieved a t the 

expense of the Muslim maritime communities of I n d i a . 

I t was e f f e c t e d through the annual deployment of two 

Portuguese f l e e t s i n the g u l f of Cambay to p a t r o l the 
west coast of I n d i a as f a r as Cape Comorin. They used 
a pass system to put down the Malabari p i r a t e s and 

p r o t e c t Portuguese t r a d e r s . 
s 

Tome P i r e s w r i t i n g i n the 'Suma O r i e n t a l 

suggested i t was n e c e s s a r y to moderate Albuquerque's 

p o l i c y once Portuguese hegemony was e s t a b l i s h e d i n 

order to preserve the wealth and maritime s k i l l s of 
the I n d i a n p o r t s , that made p o s s e s s i o n of I n d i a n p o r t s _ — 

Michael Geddes, A short h i s t o r y of the Church i n 
Malabar from the time of i t s being f i r s t d i s c o v e r e d by 
the Portuguese i n the year 1501 u n t i l the c e l e b r a t i o n 
of the f o l l o w i n g Synod i n the year 1599 % London, 1 ? 1 3 , 
13 pp . 3 & 4 . 
•^Tibbetts, Arab navigation before the coming of the 
Portuguese, Royal Asiatic Society, Oriental Translations 
Fund, Luzac,Lomdon.1971• p10 
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so worth while to P o r t u g a l . Speaking of the Deccan and 

i t s port of Dabhul he s a i d : 

" I t was a r i c h and honoured port of c a l l and 
a good port w i t h many s h i p s ; and Your Highness 
t r e a t e d these p o r t s so i l l they were destroyed 
... The way i s open f o r i t /the maritime 
community of the DeccanT' to be l o s t beyond 
r e c a l l , or f o r Goa to become the g r e a t e s t 
place m the World". ^ 

There were a number of s k i l l e d oceanic n a v i g a 

t o r s i n such communities who could be u t i l i s e d by the 

Portuguese. An idea of the number of l o c a l p i l o t s 

that knew the route to Malacca i s given by P i r e s . 

"Four ships come every year from Gujerat to 
Malacca ..„ And from the c i t y of Cambay 
one s h i p comes every year", 

Of the B e n g a l i s he wrote 

"These people send four or f i v e s h i p s and 
junks to Malacca and to Pase every year, 
while from Malabar there come every year 
i n Malacca three or four ships" . 1 - 5 

The V i c e r o y Almeida a l s o appreciated f u l l y the 

value of l o c a l p i l o t s . His a s s i s t a n c e to Sequeira's 

venture aimed a t the capture of Malacca was based on 

h i s own a p p r e c i a t i o n that l o c a l p i l o t a g e would prove 

c r i t i c a l . He therefore acquired n a t i v e c h a r t s from 

Hindu and Chinese p i l o t s , showing the r e e f s and s h o a l s 

to be avoided and the b e s t ways between Malabar and 

Malacca. Those purchases gave the Portuguese a c c e s s 

to a l a r g e amount of astronomical guidance as w e l l as 

information on the worst i n f e s t a t i o n s of p i r a t e s . 

Besides g i v i n g Sequeira these documents, he a l s o s e l 

ected dependable Hindu p i l o t s to accompany h i s b e s t 
TU • ~ 

Simkm pp . 1 6 3 - 5 . Barbosa noted of the Malabar Moors 
a t t h i s time "Now there are i t may almost be s a i d , none 
and these that are do not l i v e independently". Lach, 
V o l . 1 , p a r t 1, p.369. 
^ S i m k i n , p . 1 6 5 . 
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f i g h t i n g men xn w e l l p r o v i s i o n e d s h i p s . These Hindu 

p i l o t s e s t a b l i s h e d such a r e p u t a t i o n m Portuguese 

s e r v i c e that when Albuquerque sought the personnel f o r 

an e x p e d i t i o n to the Moluccas, the f o u r t h ship of Antonio 

d'Abreu's f l e e t was put i n the charge of a t r u s t e d 

Hindu, Nakoda Is m a e 1 . ^ 

Cartographic s k i l l s too were probably p r a c t i s e d 

i n these I n d i a n c i t i e s before the coming of the Portu

guese and c e r t a i n l y a f t e r w a r d s . Thus S e r n i g i notes 

that i n C a l i c u t "there are many e x c e l l e n t p a i n t e r s ... 
1 7 

of f i g u r e s as w e l l as of other subjects* 1. Cartograph

e r s were often r e f e r r e d to as p a i n t e r s because they 

p r a c t i s e d such c r a f t s to i l l u s t r a t e t h e i r c h a r t s . The 

f i r s t c e r t a i n r e f e r e n c e to an Indian-made c h a r t came 

i n a report submitted s h o r t l y a f t e r the Junta of 

Badajoz-Elvas m 1 5 2 4 . There Pedro Ruiz de V i l l e g a s 

speaks of " c a r t a que hi z o aqud Hector, aco que de 

Coimbra, hecha en l a I n d i a en un pergamino de 

puerco". 

S i m i l a r s k i l l s were p r a c t i s e d by Diogo Botelho 

P e r e i r a , who was bom i n I n d i a a t the time of V i c e r o y 

D.Francisco de Alnsida ( 1 5 0 5 - 9 ) . Diogo Botelho 

P e r e i r a was the s u b j e c t of lengthy r e f e r e n c e s by his

t o r i a n s who were s t r e s s i n g not only h i s s k i l l s a t 

making s a i l i n g c h a r t s but h i s general n a u t i c a l s k i l l 

f o r he had made a remarkable voyage i n a small pinnace 

from Diu to Lisbon i n 1535 -6 . He was the i l l e g i t i m a t e 

C h a r l e s McKew P a r r , So Noble a Captain. The l i f e of 
Ferdinand Magellan T Robert Hale, London , l 9 5 5 » pp.65-6 
and p.92. 
1 7 

D.Lach, A s i a i n the Making of Europe.Vol.I.pt.1.p.1 5 6 . 
18P.M.C. Vol.V, p.180. 
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son o f A n t o n i o R e a l , who had been Captain o f Cochin during 

i n Almeida v i c e r o y a l t y , and I r i a P e r e i r a who was one 

of the f i r s t t h r e e Portuguese women to a r r i v e i n 
19 

I n d i a . 
Before h i s death i n 1554 Diogo Botelho P e r e i r a 

probably had a marked i n f l u e n c e on other cartographers 

p r a c t i s i n g i n I n d i a a t the time , i n c l u d i n g L u i s do Rego , 

Lazaro L u i s and the r a t h e r younger Vaz Dourado, A l l 

that i s known about L u i s do Rego i s that he was making 

s a i l i n g c h a r t s m Goa i n 1545, because he s t a t e d that 

i n a l e t t e r t o the King w r i t t e n i n 1545. L i t t l e more 

i s known about Lazaro L u i s except that he was a Luso-
20 

Malayan by b i r t h and was a w e l l t r a v e l l e d s a i l o r . 

However he i s the f i r s t Luso-Asian cartographer by 

whom work has s u r v i v e d . His a t l a s of 15^3 i s i n 

s e v e r a l r e s p e c t s a great improvement on those pro

duced i n Europe. One example r e v e a l s the value of h i s 

seagoing c a r e e r . On h i s map of S.E. A f r i c a he had 

added the l e g e n d : " i t has not the I s l a n d s of Amber 

because they do not e x i s t - I have s a i l e d over them 
21 

v e r y often and never saw them". T h i s i s a r e f e r e n c e 

to i s l a n d s a l l e g e d l y d i s c o v e r e d by Pimentel i n 1527 

and which were shown on the L i s b o n made c h a r t s of Lopo 

Homem (1 5 5 4 ),Diogo Homem' s of 1558, Velho»s of 1561 

and L a s s o ' s o f 1590. However, i t i s i n h i s r e p r e s e n 

t a t i o n s of the F a r E a s t that h i s most i n t e r e s t i n g 
19P.M.C. Vol.V., p.180} V o l . I l l , p.5; Vol.IV, p.27. 

20P.M.C. V o l . I l l , pp . 1 1 3 - 5 , P l a t e s 98 and 211-226. 

2 1 I p s i , P l a t e 215 . 
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c o n t r i b u t i o n s were made, g e n e r a l l y markedly more 
22 

accurate than Lisbon-made c h a r t s . He a l s o i n i t i a t e d 

the c r e s c e n t l i k e r e p r e s e n t a t i o n of Japan. His 

improved c h a r t s may go some way to e x p l a i n i n g the 

markedly reduced r a t e of l o s s amongst Portuguese 

ships s a i l i n g to and from I n d i a , p a r t i c u l a r l y on the 
23 

r e t u r n journey to Lisbon. 

However the p r e s t i g e of h i s Luso-Indian contem

porary Vaz Dourado,1520-80, stood even higher. He was 

born i n Diu to a gentleman of the Bedchamber, F r a n 

c i s c o Dourado and an I n d i a n mother. There i s evidence 

to suggest he went to Coimbra U n i v e r s i t y i n about 1537: 

j u s t before the f i r s t four pure M a l i b a r i students were 

sent to L i s b o n to study fo r the priesthood. The f i r s t 

c e r t a i n mention of him i s i n a report on the second 

siege of Diu i n 1546 which records "Fernao Vaz 

Dourado burnt i n the l e g s " . His bravery had earned 

him the reward of 30 pardaoes. He was again mentioned 

i n a m i l i t a r y d i s p a t c h of 1554 and a r u t t e r of about 

the same date where the f o l l o w i n g r e f e r e n c e i s made 

concerning the journey"from Cochin to Bengal" (the 

port of Chittagongjl 
"When going from Arakan to Bengal ... do not 
make f o r the sea u n t i l B a c a l a /Maiskad/ t h a t 
i s 23 leagues from the point which looks l i k e 
Cape Ramas, f o r t h i s route was taken by Fernao 
Dourado when he went w i t h Vasco da Cunha". 
^ i . e . e i t h e r 1543-4 or 15^272^ 

22 ^ I p s i . P l a t e 217. . , 
2 o o f f i c i a l 

'Asian i n f l u e n c e and the s l a c k e n i n g of/ I b e r i a n 
n a v i g a t i o n a l p o l i c i e s ' , p. 2_£0 
24 
P.M.C. I l l , pp.3-41, gives b i o g r a p h i c a l d e t a i l s of 

Vaz Dourado's c a r e e r , w h i l s t p l a t e s 241-347 show the 
q u a l i t y of h i s cartography. 
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I f i t was an honour t o be mentioned i n t h e same 

b r e a t h as one o f P o r t u g a l ' s most d i s t i n g u i s h e d V i c e 

r o y s , he seems t o have been c l o s e l y connected w i t h 

two o t h e r s , D.Joao de C a s t r o , a l o n g s i d e whom h i s 

s i s t e r was b u r i e d , and D.Luis De A t a i d e who a r r i v e d 

i n I n d i a on 1 0 t h September I 5 6 8 and r e t u r n e d t o 

L i s b o n on 6 t h January 1.572 o n l y t o be r e a p p o i n t e d i n 

J u l y 1577 and d e p a r t f o r I n d i a once more. 

Seven s p l e n d i d marine a t l a s e s i n m a n u s c r i p t f o r m 

are known today two o f w h i c h are d a t e d f r o m Goa 1568 
25 

and 1 5 8 0 . The 1568 a t l a s has s p e c i a l l y d e t a i l e d maps 

of Japan i n i t s c r e s c e n t o r l o b s t e r l i k e shape, and 

a n o t h e r o f Ceylon and a l l the o t h e r a t l a s e s have s i m i 

l a r r e p r e s e n t a t i o n s f o l l o w i n g Lazaro L u i s ' s o f 1 5 6 3 . 

I n a d d i t i o n the 1 5 6 8 , 1 5 7 0 and 1571 a t l a s e s have cos-

m o g r a p h i c a l d e t a i l s and t i d e t a b l e s f o r h i g h and low 

w a t e r " f o r the coast o f India"„ However the 1575 

a t l a s shows d i f f e r e n t t a b l e s , w h i c h t u r n o u t t o be 

those f o r the west c o a s t of I b e r i a , a l o n g w i t h the 
26 

arms o f and a d e d i c a t i o n t o K i n g S e b a s t i a n . T e i x e i r a 

da Mota has suggested t h i s i n d i c a t e s t h a t Vaz Dourado' 

r e p u t a t i o n may have been v e r y h i g h perhaps due to 

patronage by D.Luis de A t a i d e . The V i c e r o y may have 

wished t o take Vaz Dourado w i t h him t o L i s b o n and 

back a g a i n i n 1 5 7 7 . He might have been s e c r e t l y t a k e n 

t o L i s b o n f o r c a r t o g r a p h i c c o n s u l t a t i o n s , because 

t h e r e a f t e r the V e l h o - t y p e r e p r e s e n t a t i o n o f Japan i s 

dropped i n f a v o u r o f h i s , though t h i s was i n f a c t a 
2 5 I p s i . P l a t e s 2 4 l - 3 ' l 7 . 
^ B r i t i s h L i b r a r y A d d i t i o n a l MS 31317 " U n i v e r s a l es e t 
i n t e g r a t o t i u s o r b i s h i d r o g r a p h i a ad v e r i s s n n a m LUTZZ-
anorum t r a d i t i o n e m d e s c r i p c u j Fernando Va", 1 5 7 5 - F o l . 
19 c o n t a i n s these tide t a b l e s . 
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r e g r e s s i o n m accuracy. The 1575 a t l a s has no t i d e 

t a b l e s to suggest i t s place of manufacture but does con 

t a i n an odd ch a r t f o r 15^9* perhaps as T e i x e i r a da Mota sug 

gested, taken to Lisbon f o r the purpose of c a r t o g r a 

phic d i s c u s s i o n . Some f e a t u r e s suggest Vaz Dourado 

had a t r a d i t i o n a l type of Gyogi s t y l e Japanese map to 
27 

copy. As a l o c a l product i t might have helped sway 

Lisbon's opinions, u n t i l they too got one l a t e r m 

the 1580s . Vaz Dourado 8s r e p u t a t i o n was a l s o doubt

l e s s advanced by the sheer beauty of h i s painted 

i l l u s t r a t i o n s m these c h a r t s . 

Another testimony to the q u a l i t y of the c h a r t s 

made i n Goa i s given by the I n d i a n p i l o t Gaspar 

Manuel de V i l l a do Conde who s a i d i n h i s r u t t e r of 

1594 
HDe Goa ate a ponta de l e s t e de i l h a de 
sacotora., conforme a conta do mestico Mateus 
do Rego, qui f o i mui certo em suas obras, ha 
de d e r r o t a 3^0 leguas. A mesma ha nos de 
Pero Rodrigues, que usou sempre dos padroes 
de Mateus do Rego, e e s t a d e r r o t a tenho por 
mais c e r t a , que das c a r t a s do r e i n o , segundo 
a experienca tem mostrado quando vimos de 
Portugal que se acaba a d e r r o t a , en t e r r a 
tarda 2 . 3 . d i e s " . 2 8 

T h i s h a l f - c a s t e 'mestico 0, Mateus do Rego, per

haps the son of L u i s do Rego, was operating m Goa 

along with Pero Rodrigues i n the l a t t e r part of the 

s i x t e e n t h century. I t was probably Mateus do Rego 

who was r e f e r r e d to m an eighteenth century manu

s c r i p t that s t a t e d the "padroes des Cartes de Marear 

f e y t a s p e l l o Mestico de Goa que sam as m i l l i o r e s " . 

I t was probably another 'mestico' that C o r n e l l s 

C l a e s z r e f e r r e d to as the 'expert master of naviga

t i o n i n Goa 8 and that the S t a t e s General of Holland 
2 7H.Nakamura y Les Cart**" du Janon ..... Monument a Nip-
ponica, Vol.11, 1937, pp.100-23 
28P.M.C. Vol.V., p.180 
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r e f e r r e d to i n g r a n t i n g C l a e s z h i s l e t t e r s patent to 

" p r i n t or draw" an a t l a s of A s i a "made by a competent 

master of n a v i g a t i o n i n the E a s t I n d i e s " i n 1 5 9 2 . The 

text of the grant a l s o mentions 

"such twenty f i v e sea c h a r t s as he obtained 
by the d i r e c t i o n of Mr. Petrus P l a n c i u s , but 
a t h i s own expense from B a r t O lomeo de L a s s o , 
Cosmographer to the King of Spain" . 2 9 

T h i s l a s t l e t t e r suggests that I n d i a n informa

t i o n had got i n t o u n d e s i r a b l e hands from the I b e r i a n 

point of view. The f a c t that there i s only one other 

contemporary r e f e r e n c e to Indian-made c h a r t s a f t e r i t 

by the p i l o t Joao Ramos i n 1600 who says he p l o t t e d h i s 
30 

course on a "chart from I n d i a " , suggests that the 

demise of I n d i a n c a r t o g r a p h i c production was p a r t of 

the I b e r i a n attempt to t i g h t e n up on the s e c u r i t y 

r i s k s i n the E a s t . Such c h a r t s as these Luso-Indians 

made only added to problems of s e c u r i t y c r e a t e d by 

the f a c t more Lisbon-made c h a r t s were r e q u i r e d f o r the 

passage to I n d i a than f o r the r e t u r n passage. I t was 

only too l i k e l y that some would remain i n the g r e a t 

t r a d i n g c i t i e s of I n d i a , where i t was only too easy 

f o r f o r e i g n e r s to see, copy or buy them and thus l e a r n 

how to break the I b e r i a n monopoly. As Foulke GreviJle 

s a i d i n 1600 "At Goa there i s great r e s o r t of a l l 

n a t i o n s , who are s u f f e r e d by the Portuguese to l i v e 

a f t e r t h e i r own manners and r e l i g i o n s , but are r u l e d 
31 

under Portugal law"„ He noted that the s i t u a t i o n 
was s i m i l a r i n Dieu, Cochin, Narsinga, O r i x e n ( O r i x a ) 
—— 

S i r F r a n c i s Drake. An E x h i b i t i o n to Commemorate 
F r a n c i s Drake's Voyage around the World 1 5 7 7 - 1 5 8 0 „ 
B r i t i s h Museum P u b l i c a t i o n s , London 1 9 7 7 , p78~7". 
See a l s o footnote 42 of t h i s chapter. 
3 0 P'MiP_. Vol.V, p.180. 
31 

Calendar of State Papers C o l o n i a l E a s t I n d i e s „ l#7-1£fc 
N.Sainsbury. p . 1 0 4 . No.266 Foulke G r e v i l ^ e _ 7 to / 

( S e c r e t a r y ) Robert C e c i l . 1 0 t h March l 6 0 0 . 4 p p . 
E a s t I n d i e s Vol.1. No.18. 
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and Bengalen (Bengal) and i n neighbouring a r e a s and 

c i t i e s at Aracan, Pegu, Siam, Tanass r i a and Queda „ 

As l o c a l G u j e r a t i s were i n c r e a s x n g l y used on the 

great c a r r a c k s l e a v i n g Goa f o r Macao and Nagasaki i t 

was not too d i f f i c u l t f o r a commercial spy or seaman 

to r e v e a l the p r a c t i c a l a c c e s s routes to these trades^." 

Given t h a t many I b e r i a n s had gone to I n d i a to make 

t h e i r fortunes they were prey to the temptation of 

r e v e a l i n g the c r a f t s e c r e t s of the n a v i g a t o r or c a r 

tographer f o r a p r i c e . The e x i s t e n c e of high q u a l i t y 

L uso-Indian cartographic productions was a luxury the 

Portuguese could a f f o r d only so long as they could 

keep s k i l l e d northern European n a v i g a t o r s and seamen 

f a r from p o s i t i o n s where they could see such informa

t i o n and i d e a l l y back i n Europe. The many merchants 

from Northern Europe who served passages did not con

s t i t u t e such a r i s k , because they had not read and 

p r a c t i s e d the s k i l l s r e v e a l e d i n the I b e r i a n naviga

t i o n a l manuals that were only t r a n s l a t e d a f t e r 1 5 5 4 . 

Not so w i t h the Dutchman Dirck G e r r i t s z who 

found h i s way to I n d i a by s h i p i n 1562 and stayed f o r 

26 y e a r s making voyages between I n d i a and Japan, 

before he f i n a l l y chose to r e t u r n to^Snkhuizen w i t h 

Jan Hui^hen. vkf) L i n s c h o t e n i n 1589- His knowledge 

gleaned from Portuguese and Asian p i l o t s saw p u b l i c 

a t i o n a t the end of Lucas Jansz Waghenaer Thresoor 

de Zeevaert at Leyden i n 1 5 9 2 ,and was incorporated i n 

Linschoten»s c o l l e c t i o n of e a s t e r n n a v i g a t i o n a l 

^C.R.Boxer, The C h r i s t i a n Century m Japan. Univer
s i t y of C a l i f o r n i a P r e s s , Los Angeles (1974 ed.) 
p.128. 
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33 m a t e r i a l published i n 1595 and 1 5 9 6 . G e r r i t s z would 
l a t e r pxlot a Dutch f l e e t back e a s t i n 1 5 9 8 . 

Another to take advantage of the l a x e r Portu

guese s e c u r i t y before 1 600 was Jan Hu ighen 

Li n s c h o t e n a l s o from Enkhuizen l i k e G e r r i t s z and Wagh< 

naer. As a youth of 16 he s e t out f o r Spain where he 

stayed sxx years between l a t e 1576 and 1582 as he was 
3h 

"so addicted to see and t r a v e l i n t o strange c o u n t r i e s " 

He then followed h i s h a l f - b r o t h e r Willem T i n int o 

employment xn Portugal's E a s t - I n d i a n f l e e t a r r i v i n g a t 

Goa on 21st September 1 5 8 3 . Soon a f t e r a r r i v i n g he 

sought the r e l e a s e of John Newberrie, Ralph F i t c h , 

W i l l i a m Leedes and James Stay, who had come to spy out 

Portugal°s commercial s e c r e t s , and been a r r e s t e d a t 
35 

Ormuz as s p i e s xn the pay of Don Antonio. He secured 

t h i s w ith the axd of h i s f r i e n d Bernard Burcheck of 

Hamburg and Thomas Stevens the J e s u i t . While P i t c h 

went on to make a very dangerous journey w i t h a few 

sea passages to Malacca (reached February 1 5 8 8 ) and 

thence back to London v i a I n d i a and the P e r s i a n Gulf 

Lxnschoten never ventured f u r t h e r than Cape Gorientes 

but l e a r n t much more u s e f u l n a v i g a t i o n a l information. 
3 3 F . L . Waflienaer (1533/^-1 606) , Thresoor de Zee-
v a e r t , F.Raphelengxus,Amsterdam,15 9 2 .Section k con
t a i n s a summary of e a s t e r n routes taken from Drake and 
Lxnschoten accounts published by H a k l u y t i n 1589 and 
from DLrck G e r r i t s z and from L i n s c h o t e n whose parents 
l i v e d atEnkhuizen and passed on c e r t a i n information 
and from an u n i d e n t i f i e d source on Portuguese routes 
to the E a s t . 

3 \ x n s c h o t e n , His Discours- of Voyages i n t o ye 
E a s t & West I n d i e s Devided i n t o Foure Bpokes. 
John Wolfe. London 1598, Book 1, p.k. 
3 5Mxchael Edwardes, Ralph F x t c h . E l i z a b e t h a n i n the 
I n d i e s . Faber, London, 1 9 7 2 , pp,kk-5. 
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L i n s c h o t e n was above s u s p i c i o n as a c l e r k i n the 

servxce of the Archbishop of Goa, and many a time used 

the opportunxties he got to l e a r n more about the E a s t . 

He had the cartographers i n Goa to see, and many 

Portuguese and Asian p i l o t s a w a i t i n g t h e i r next pas

sage to c o n s u l t . The r e s u l t was that he could make 

one of the f i n e s t c o l l e c t i o n s of n a v i g a t i o n a l materials 

about the E a s t m e x i s t e n c e . I t had great p o l i t i c a l 

importance because i t served as the c h i e f guide to 

the Dutch and E n g l i s h f l e e t s i n t h e i r e a r l y expedi

t i o n s to the E a s t , and i n t h e i r s u c c e s s f u l attempts to 

wrest the mastery of the I n d i e s from the I b e r i a n s . 

L i n s c h o t e n t e l l s us that he took e s p e c i a l pains 

before h i s r e t u r n from Cochin on 2 1 s t January 1589 to 

obtain the R o t e r i o s of the best Portuguese p i l o t s , 

w i th the r e s u l t those who subsequently used i t noted 

i t s q u a l i t y . John Davis s a i l i n g from Japan to China 

m 1613 found "Jan Huygheii'sbook to be very t r u e , f o r 

thereby we d i r e c t e d o u r s e l v e s s e t t i n g f o r t h from 

Fi r a n d o " . The 600 f o l i o pages of the E n g l i s h e d i t i o n 

that are devoted to such information r e v e a l s e v e r a l 

of h i s L u s i t a n i a n sources by name. Others of the 65 

separate accounts merely s t a t e t h a t the information 

was given "by another P o r t u g a l l p i l o t " , or oc c a s i o n -

C .R .Boxer, "Portuguese Roterio«« 1 500-1 70Q^ Mariners 
Mirror, 1 9 3 4 , p.178. 
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37 a l l y an A s i a n or North European s a i l o r . 

Thus chapter f i v e g i v e s d e t a i l s 1 Of the n a v i 

g a t i o n and course from Lisbone to the E a s t I n d i e s 

w r i t t e n and s e t down by the Kings P i l o t , c a l l e d 

Rodrigues de Lagos, a P o r t u g a l l ' . Chapter seven 

g i v e s 8The course or n a v i g a t i o n from Cochin to Por-

t u g a l l w r i t t e n by Rodrigues de L a g o s 8 . These were 

probably compiled u s i n g Vicente Rodriguez's two 

r u t t e r s made between 1570 and 1 5 9 0 . Chapter two 

gave Diego Affonso's account of the voyage to I n d i a 

from L i s b o n . I n chapter j6 he c i t e d an account of 

the voyage h i s f r i e n d DircKjGerritz made on a Portuguese 

s h i p s a i l i n g between Macao and Nagasaki, w r i t t e n by 
39 

the p i l o t of that ship i n I 5 8 5 . I n chapter 21 he 

noted Chinese p r a c t i c e on the voyage from Siam to 

China s a y i n g "the Chmars that s a i l from Sion to 

China, pass by the North Side of Pulo Wy, and when 
4o 

they are t i g h t over a g a i n s t i t , they run eastward", 
37 
J L i n s c h o t e n . D i s c ours TBk. 3 , Ch . 8 . - T h i s part i s e n t i t l e d 
8The n a v i g a t i o n of the Portuguals i n t o the E a s t I n d i e s , 
c o n t a i n i n g t h e i r t r a v e l s by sea unto E a s t I n d i a and 
from E a s t I n d i a i n t o P o r t u g a l , a l s o from the Portugal 
I n d i e s to Malacca, China, Japon, the I s l a n d s and Java 
and Sunda, both to and f r o and from China to the 
Spanish I n d i e s , and from thence back againe to China, 
as a l s o a l l the coast of B r a s i l i a and the havens 
t h e r e o f 
With a d e s c r i p t i o n of the firme land and the i s l a n d s 

of the Spanish I n d i e s l y i n g before i t c a l l e d A n t i l l a s , 
together with n a v i g a t i o n of Gabo De Copo Gonsalves to 
Angola, m the coast of E t h i o p i a , w i t h a l l the courses, 
Havens and Hands, Depthes, Shallowes, Sands, Droughts 
R i f f e s and C l i f f s , w i t h t h e i r s i t u a t i o n s , a l s o the 
times of the yeares when the winds blow with tokens 
and knowledge of the t i d e s and weather, water and 
stream on a l l O r i e n t a l l c o astes and Havens as they are 
observed and s e t downe by the Kings P i l o t s i n t h e i r 
c o n t i n u a l and dayly v i a g e s . T r a n s l a t e d out of Dutch 
by W.P.8 Pepysian L i b r a r y 2 1 0 0 . 
og 

O p . c i t . Chapter 5 . 
39 ^ Op.cit. Chapter 3 6 . Discussed f u r t h e r i n Japanese I n t -^ O p . c i t . Chapter 2 1 , pp.346-7. /erchange chapter. 
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T h i s he noted was s l i g h t l y d i f f e r e n t from Portuguese 

p r a c t i c e because they kept to the south of t h i s i s l a n d 

and Pulo Condor. Yet he knew the Chinese r a n "the 

same course t o P u l o r Condor, which they see upon the 
41 

North Side". L a s t l y there were h i s own voyages to 

and from I n d i a i n the f i r s t book of h i s I t i n e r a t i o . 

T h i s superb c o l l e c t i o n of m a t e r i a l a l s o con

t a i n e d P l a n c i u s 1 s world c h a r t of i 5 9 ^ and f i v e n a u t i 

c a l c h a r t s engraved by Van Langren, one of which 

showing the F a r E a s t i s dated to 1 5 9 5 . T h i s shows 

that they were added to h i s compilation a f t e r h i s 

r e t u r n and while he f a c e d tne g r e a t problem of e d i t i n g 

the mass of m a t e r i a l he had a v a i l a b l e . T h e i r s t r i k i n g 

s i m i l a r i t y to c h a r t s made by Bartolomeu Lasso i n 

L i s b o n . Two a t l a s e s a t H a t f i e l d House and P a r i s , 

suggest that they were engraved from the 25 s p e c i a l 

sea c h a r t s C o r n e l i u s C l a e s z obtained by the d i 

r e c t i o n of Mr.Petrus P l a n c i u s , but a t h i s own 
42 

expense from Bartholomeo de L a s s o . Other I b e r i a n 

information incorporated by Linschoten appears to have 

come from the L u s i a d s of Camoens and Juan Gonzalez de 

Mendoza who i s the only contemporary author a c t u a l l y 
43 

c i t e d i n h i s t e x t . Lach has suggested he a l s o i n c o r 

porated F r e d i c i ' s account of the Orient and the 

o f f i c i a l J e s u i t account of the Japanese m i s s i o n to 

Europe. 41~" I p s i . 
42 
P.M.C. IV, p l a t e 3 7 8 . H a t f i e l d A t l a s . P l a t e 3 8 0 . 

P a r i s A t l a s . Also on p.88 the t e x t of the Dutch S t a t e s 
General's grant i s given. 
^ D . L a c h . Vol.1, Part I , p. 2 0 1 . 
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I n 1594 the S t a t e s General of Holland granted 

Lmschoten the r i g h t to p u b l i s h t h i s c o l l e c t i o n and 

the r e s t of h i s m a t e r i a l . I t was the n a v i g a t i o n a l 

information which appeared f i r s t as the Heysghesch-

r i f t van de Navigatien der Portugaloyers i n 1 5 9 5 . 

I t was followed by a f u l l e d i t i o n of h i s own journeys 

and d e s c r i p t i o n of the coasts of A f r i c a and America, 

as w e l l as the o r i g i n a l and v i t a l n a v i g a t i o n a l i n f o r 

mation of the Portuguese r u t t e r s . The f u l l e d i t i o n 

was e n t i t l e d Itineravio voyage o f t e s c h i p v a e r t van 

J-tm^ben VCkn Linscketen naar Post - ofte Portugales 

I n d i e n ir\ iSf^fo?1* 

I t was soon t r a n s l a t e d into other European l a n 

guages, i n t o French and German i n 1598, L a t i n i n 

1599, and French m 1 610.The E n g l i s h e d i t i o n which i s 

now exceedingly r a r e and v a l u a b l e was t r a n s l a t e d by 

William P h i l l i p and published un London under the 

t i t l e John Huighen van L i n s c h o t e n , His Discours of 

Voyages i n t o ye Baste and West I n d i e s . I t s contents 

were very r a p i d l y incorporated by Hakluyt into h i s 

P r i n c i p a l Navigations i n 1598 -1600 , When Foulke 

G r e v i l wrote to the Queen's S e c r e t a r y on March 1 0 t h 

1600 he acknowledged his -aeurc&s say tug that be taad 
4*+ Jan Huighen van Huighen van Linschoten, Itmerano. Voyage 

ofte Schipvaert van Jan Huyghen van Linschoten post ofte 
Portugaels Indien inhoude een costeHjeschryvinghe der selver 
selver landen ende Zee-custen met aenwysinge van alle de 
voornaemde principale Havens Revleren hoecRen ende plaetsen 
tot noct toe vande Portugesen ontdeckt ende "bekent: Waer bv 
ghevoecht z i j n met alleen die Gonterfeytsels vande habyten 
drachten ende wesen so vande Portugesen aldaer residerende. 
als vande ingeboornen Indianen ende huerte Tempfels Asgoden 
Huysmge met die voornaeniste Boomen Diruchten kruyden Speceryen 
ende diergelijcke materialen als ooe die manieren des selfden 
Dolches so in hunnen Godts-diensten als in politie en Huijs-
houdinghezmaer ooe cen corte verhalinghe van de Goophandfellnggn 
hoe en waer die ghedreven en ghevonden worden met die 
ghedenckweerdichste geschiedenissen voorghevallen den t i j t 
zijnder tesidentie aldaer. Amstelredam by Cornelia Claesz,' 
op't Water, in't schruf-boek by de oude Brugghe Anno Cl5lXCVI 



,"made these c o l l e c t i o n s out of OsdTius. Eden's Decade 

and specxaly out of the voyages of John Huighen . 

Thanks to L i n s c h o t e n , G r e v i l i e was able to u>rtl'e. a. 

report on a s p e c t s of Portuguese s e c u r i t y p o l i c y such 

as the s t a t x o n i n g of t h e i r f l e e t a t Cape Guardafuy 

.(/Gardafu±/ a t the entrance to the Red Sea to " l x e i n 

waxt f o r T u r k i s h shxps who venture to t r a f f i c without 

t h e i r l i c e n c e " . Foulke Grevxllis r e p o r t l e d d i r e c t l y 

to the establishment of the E n g l i s h E a s t I n d i a Company. 

We know C o r n e l i u s de Ho utman took the Reyghes-

c h r i f t on hxs voyage of 1595 to the F a r E a s t and 1 

that L i n s c h o t e n h i m s e l f was persuaded to p a r t i c i p a t e 

i n Dutch attempts to f i n d an A r c t i c passage to the 

Orxent xn 159^ and 1595 - He advised the Dutch to 

a t t a c k the Portuguese monopoly through the undefended 

Sunda S t r a x t to Bantam, and xt proved v e r y sound 

advice from the Dutch vxewpoxnt. 

The I b e r i a n s however were hor r o r s t r u c k a t the 

implxcatxons of the I n d i a n interchange of n a v i g a t i o n a l 

information a t which they had once turned a Nelsonian eye , 

much to the b e n e f i t of t h e i r own cartographers and 

n a v i g a t o r s . I t became par t of t h e i r p o l i c y to s t i f l e 

such interchanges t h e r e a f t e r . Hence they would d i s 

courage the attempts of E r e d i a and Quiros to improve 

n a v i g a t i o n a l knowledge through voyages of dxscovery. 

They seem to have h a l t e d the production of s a i l i n g 

c h a r t s i n I n d i a and to have kept t h e i r techniques and 

instruments away from the l o c a l I n d i a n Muslim s a i l o r s 

a f t e r 1600 except on the Nagasaki route, though even 

there the C h i e f P i l o t probably r e t a i n e d the c h a r t s 

and instruments h i m s e l f . 

As footnote 3 1 . 
^Congreve, 'A b r i e f n o t i c e of some con t r i v a n c e s p r a c 
t i s e d by the n a t i v e mariners of the Coromandel coast i n 
n a v i g a t i n g , s a i l i n g and r e p a i r i n g t h e i r vessels',Madras 
J m i r n a l nf L i t e r a t i i r e and Science XVI Jan. June 1 8 5 0 
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Thus when Congreve v i s i t e d the Coromandel coast where 

the Portuguese had been entrenched longest, he noted 

the n a t i v e mariners i n 1850 were u s i n g the t r a d i t i o n a l 

Arab instruments such as the Kamal and not the b e t t e r 

European instruments developed and used a f t e r 1 5 0 0 . 

The only o f f i c i a l exception to t h i s p o l i c y 

e x i s t e d as between Spanish and Portuguese p i l o t s . The 

E n g l i s h were quick to spot t h i s exception f o r the 

E a s t I n d i a Company's Court Minutes r e c o r d on 2 4 t h 

January 1 6 1 4 the Deputy Governor was t o l d ; 

"that g a l l e o n s which are sent out of Spaine 
are p i l o t t e d by P o r t u g a l l s , and manned by 
2000 Spanyards who i n t e n d to take Majore 
where the ff l e m i n g s have a f o r t , and so 
proceed to the C a s t l e da Maine and from 
there i n t o the E a s t I n d i e s „.« 

» 4 7 

Nevertheless the I b e r i a n s appear to have been 

reasonably s u c c e s s f u l i n t i g h t e n i n g t h e i r c o n t r o l of 

n a v i g a t i o n a l information c i r c u l a t i n g i n I n d i a a f t e r 

1 6 0 0 . But the horse had b o l t e d and the Portuguese 

had l o s t t h e i r E a s t e r n monopoly a f t e r 1600 through 

the e x i s t e n c e of the I n d i a n interchange of n a v i g a t i o n a l 

information p r i o r to 1 6 0 0 . L i n s c h o t e n 8 s I t i n e r a n o 

which encapsulated the r e s u l t s of that interchange 

was a standard book c a r r i e d on Dutch and E n g l i s h E a s t 

Indiamen throughout the 1 7 t h century. 

The Portuguese Conselho da I n d i a threatened the 

death p e n a l t y f o r anyone who t r a n s l a t e d or caused to 

47 
'Court Book 1 6 1 3 - 1 5 . I n d i a O f f i c e Records B / 1 / 5 , p.20 . 

T h i s makes an i n t e r e s t i n g comparison with the I n s t r u c 
t i o n s given to Rui Gongalo de Sequeira xn March I 6 I 3 . 
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be t r a n s l a t e d any information i n the r u t t e r of 

Gaspar Reimao p r i n t e d i n 1 6 1 1 , f o r they were w e l l 

aware of the r i s k s i f such good information f e l l i n t o 
48 

f o r e i g n hands. On one notable o c c a s i o n they d i d 

seek to export f a l s e information i n a r u t t e r . 

P h i l i p I l l ' s Cosmographer Major Lavanha, i s s u e d a 

double s e t of i n s t r u c t i o n s on 2 4 t h January 1 6 1 0 . 

One s e t d e s c r i b e d 'what i s to be done by the P i l o t 

going to I n d i a m the Dutch s h i p 8 and says e x a c t l y how 

the Portuguese p i l o t was to conduct n a u t i c a l espion

age. Lavanha f e l t the Portuguese r e p u t a t i o n as n a v i 

gators was so good amongst the Dutch (thanks to 

Lins c h o t e n ) that i t could be used to mislead the 

ignorant. Thus he a l s o i s s u e d a s e t of i n s t r u c t i o n s 

that were to "appear" to be observed between Cabo 
49 

Negro and the Cape of Good Hope. 

I n attempting to meet the challenge of the 

Dutch i n A s i a n waters the Portuguese dared not ignore 

the n a v i g a t i o n a l s a f e t y of the '"India route". Conse

quently they continued to r e l y on the L i s b o n c a r t o 

graphic o f f i c e , and on the s t r i c t l y c o n t r o l l e d i s s u e 

of p r i n t e d r u t t e r s . Those documents were now based 

e x c l u s i v e l y on Portuguese information f o r they now 

tr u s t e d no f o r e i g n e r to guard t h e i r s e c r e t s . By so 

doing they hastened the obsolescence of t h e i r informa

t i o n and methods, and thus surrendered y e t another 

advantage to t h e i r European r i v a l s , who could a l r e a d y 
deploy s u p e r i o r n a v a l f o r c e s i n A s i a n waters. —— . • 

Opinion of the Conselho da I n d i a about the s e c r e c y 
to be observed i n the p r i n t i n g of the r u t t e r by the 
p i l o t major Gaspar F e r r e i r a Reimao, 28 Feb. 1 6 1 1 . 
P.M.C. Vol.IV, p.82. 
49 

Lavanha 8s i n s t r u c t i o n s are c i t e d i n s e c t i o n s 15 and 
1 6 on p.65 of P.M.C. Vol.IV. 
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Chapter 9 

The Indonesian Interchange 

The Indonesian archipelago looked n a t u r a l l y to 

the sea f o r i t s communications and trade. I t s h i s t o r y 

shows evidence of c o n t i n u a l c r o s s - f e r t i l i s a t i o n betwee 

these maritime peoples and the technology of f o r e i g n 

v i s i t o r s . The dominant l o c a l maritime community were 

the Javanese, but the a r e a by the e a r l y 1 7 t h century 

showed i n f l u e n c e s emanating from China, I n d i a , Arabia 

and Europe. 

Before w r i t t e n records were kept, l o c a l naviga

t i o n a l knowledge was good enough to permit voyages 

as f a r as P o l y n e s i a to the e a s t and Madagascar to the 

west. Of routes used at t h a t time only those a c r o s s 

the northern p a r t of the I n d i a n Ocean remained to be 

w r i t t e n up i n Arab s a i l i n g d i r e c t i o n s such as those 
1 

of Ibn Majid. 

We have noted how the Arabs used c a r t o 

graphic and other information to f a c i l i t a t e 

t h e i r r e g u l a r voyages to I n d o n e s i a . I t i s not 

therefore s u r p r i s i n g to f i n d t h a t between the eighth 

and f i f t e e n t h c e n t u r i e s , the period of t h e i r maritime 

mastery of the I n d i a n Ocean, they should e s t a b l i s h 

t h e i r c u l t u r a l i n f l u e n c e i n I n d o n e s i a . Marco Polo i s 
1Grosset-Grange ? An Arabian Chart of the Middle Ages, 
Journal of Navigation. V o l . 2 8 , No.4, 1 9 7 5 , p.4 4 7 . 
Grosset-Grange p o s t u l a t e d that Arab c h a r t s i n marking 
Karmadnona (The Sea of Darkness) a c t u a l l y represented 
the a r e a through which Indonesian migrations to 
Madagascar took p l a c e . The nature of the a r e a ' s name 
and Ibn Majid's r e l u c t a n c e to guide s a i l o r s near i t 
was due to the f a c t that i t s winds permitted only an 
east-west movement, u s e l e s s f o r t r a d e . For the 
Polynesian movement, see the chapter on the P a c i f i c 
I s l a n d Interchange. 
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the f i r s t to record t h i s , w r i t i n g of h i s v i s i t to 

Sumatra i n 1 2 9 2 . D e s c r i b i n g the north Sumatran port 

of P e r l a k as i t was when v i s i t e d by h i s Chinese f l e e t 

he s a i d 

"By reason of the many Saracen merchants who 
frequent there w i t h t h e i r s h i p s , who a l l keep 
the law of Mahomet, they have converted them 
a l l to the abominable law of Mahomet". 

F i f t e e n t h century Europeans were a l s o impressed 

by the p r e s t i g e t h a t f o l l o w e r s of Mahomet enjoyed i n 

E a s t e r n Asia,, Thus Conti found i t n e c e s s a r y to 

embrace the I s l a m i c f a i t h before he could t r a v e l to 

Malacca, Java and the Moluccas i n the 1^40s. On h i s 

a r r i v a l , Conti was witn e s s to two developments. Since 

1389 I s l a m 8 s power had notably advanced as the sway 

of the Javanese kingdom of Majapahit d e c l i n e d . I t was 

a process a c c e l e r a t e d by the diplomatic a c t i o n s of the 

e a r l y f i f t e e n t h century Chinese Admiral, Cheng Ho« 

Thi s Chinese p r i n c e gave strong d i p l o m a t i c and m i l i 

t a r y support to the emergent Muslim c i t y of Malacca. 

Subsequently Malacca would grow to be the a r e a ' s 

p r i n c i p a l economic entrepot and p o r t , a development 

that the Portuguese enhanced a f t e r conquering i t i n 

1511 . 

The Portuguese a t t i t u d e to the Muslims a f t e r 

t h e i r bloody seaborne conquest of Malacca i n 1511 

was unusual, f o r it showed l e s s C h r i s t i a n f e r vour 

than normal. Vlekke has shown how t h e i r missionary 

e f f o r t concentrated on the Moluccas, but even there 

they f a i l e d to curb Muslim expansion. 3 They often 
_ 
C o l l i s , Marco Polo. Faber, London, 1950,p.142. 

3 
B.H.M. Vlekke, Nusantara ? Harvard U n i v e r s i t y P r e s s , 

1 9 2 5 fpp.6 9 - 9 0 . 
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chose to support i n t o l e r a n t Muslim r u l e r s a g a i n s t 
more t o l e r a n t r u l e r s . On a r r i v a l i n Java the Por
tuguese found but four towns were i n Muslim hands, but 
s i x y e a r s l a t e r only the i s l a n d of B a l i o f f Java's 
e a s t coast remained f r e e of Muslim i n f l u e n c e . That 
such r a p i d progress could have taken p l a c e beneath 
the nose of the Portuguese f l e e t s cannot be e a s i l y 
e x p l a ined except by c o n s i d e r i n g whether Portugal had 
a motive to encourage the trend. 

An obvious motive was that communication of 

v i t a l n a v i g a t i o n a l and t r a d i n g information w i t h Muslims 

was easy, because the Portuguese had a l r e a d y estab-r 

l i s h e d a t r a d i t i o n of such interchange. However, the 

Muslim presence brought s p e c i a l maritime b e n e f i t s i n 

I n d o n e s i a , f o r not only d i d i t f a c i l i t a t e a c c e s s to 

Javanese maritime t r a d i t i o n s , i t enlivened them as 

w e l l . 

Whereas s a i l o r s on Portuguese and some Arab 

shi p s were p a i d , time and cost were no object to 

Javanese sea c a p t a i n s because the crews of t h e i r junks 

were s l a v e s . I n "\5~\h P i r e s noted how t h i s r e s u l t e d 

i n Javan voyages becoming very roundabout, so that a 

voyage from Malacca to the Moluccas might take three 

y e a r s . Muslim merchants more i n t e r e s t e d i n p r o f i t 

than the way of l i f e tended to quicken these f l o w s , 

and p r e s s the d i s c o v e r y of more d i r e c t r o u t e s , j u s t 

as the Portuguese would do l a t e r . 

Even before they s a i l e d to Java the Portuguese 

a p p r e c i a t e d the high r e p u t a t i o n of the Javanese as 

n a v i g a t o r s and s h i p w r i g h t s . I n 15"! 1 Albuquerque had 

dispatched 60 Javanese shipwrights from t h e i r colony 

a t Malacca to r e p a i r Portuguese s h i p s i n Cochin.^ —-
D.Lachj A s i a i n the Making of Europe % Vol.1, B o o k 2 , 

pp.585-6. 

file:///5~/h
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About 1526 Captain Andres de Urdanetta s a i d of the 

Javanese "They have many junks which they navigate 

to a l l p a r t s " . Barbosa, l a t e r to be eloquent i n h i s 

p r a i s e of these s k i l l s , and Barros f e l t the Javanese 

owed more than a l i t t l e to the Chinese i n developing 

such s k i l l s . I n a b r i l l i a n t review of such evidence 

P r o f e s s o r Horridge has, however, shown that there was 

l i t t l e interchange of s h i p design and b u i l d i n g methods 

between China and these i s l a n d s . He shows that the 

Javanese did not adopt the junk but continued to b u i l d 
5 

t r a d i t i o n a l types of boat. 

Needham has suggested the Chinese began s a i l i n g 

to Java about 350 B.C.,^ but there was never e x t e n s i v e 

Chinese migration to I n d o n e s i a . Many Chinese s a i l o r s 

were wrecked i n the a r e a , i n p a r t i c u l a r o f f the 

treacherous c o asts of Sumatra. Small i s l a n d s o f f the 

Borneo coast were occupied by Chinese s o l d i e r s i n 

t h e i r a b o r t i v e attempt to capture Java i n 1293* At 

the same time a gang of Chinese p i r a t e s began operat

ing from the mouth of the Musi r i v e r . These Chinese 

i n t e r m a r r i e d w i t h l o c a l women and so passed on t h e i r 

c u l t u r a l i n f l u e n c e to r e i n f o r c e those t r a d i n g l i n k s 

developed by Chinese s a i l o r s v i s i t i n g the P h i l i p 

p i n e s , Java, B a l i , Borneo and Sarawak. L a t e r accounts 

G.A.Horridge, The Design of the Planked Boats of the 
Moluccas , N.M.M. Monograph, No.38, 1978, pp.4-9. 
8ieme collogue de h i s t o i r e maritime, p.160. Needham 

suggests extensive i n f l u e n c e by the Chinese i n Javan 
n a v i g a t i o n , but a l s o Javan i n f l u e n c e on Chinese s a i l 
design. Vlekke, Nusantara f p.5 2 . 
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included the Shun-feng hsiang-sung ( F a i r Winds f o r 

E s c o r t ) copxed about 1620 from f i f t e e n t h century i n f o r 

mation and s a x l i n g d i r e c t i o n s f o r the voyage from Java 
7 

to Timor. S i m i l a r information appeared i n the Ying-yai 
sheng-lan, O v e r a l l Survey of the Ocean S h o r e s , w r i t t e n 

by Ma Huan. T h i s l a s t book gave the names of 

many ports where maritime interchange took p l a c e , 

and s t r e s s e d again the Muslim i n f l u e n c e , alongside 

the Chinese and Javans. Not only did i t mention the 

port s v i s i t e d by Cheng Ho, Tuban, G r e s i k and Surabaja 

where they stayed four months i n 1 4 3 1 , i t des c r i b e d 

the journey to the mouth of the Palembang R i v e r 

(Sumatra)"whence shxps came from a l l p l a c e s " Ma Huan 

then described ihe journey to Malacca, where Cheng Ho 

had e s t a b l i s h e d a maritime depot and supply c e n t r e , 

t h a t would form the b a s i s of a permanent centre o f 
g 

maritime technology and n a v i g a t i o n a l knowledge. 

A Chinese r u t t e r and/or s a i l i n g d i r e c t i o n s most 

probably provxded the b a s i s of the e a r l i e s t European 

r u t t e r f o r toe voyage from Malacca to the Canton 

R i v e r . I t was compiled a t Malacca by F r a n c i s c o 

Rodrigues, j u s t as the Portuguese under Jorge A l v a r e s 

were e n t e r i n g the Canton R i v e r f o r the f i r s t time i n 

1 5 1 3 . That Rodrigues's r u t t e r ran from Malacca to 

Canton but not xn r e v e r s e suggests i t s owner was a 

has suggested 

i t was copied from a Chinese r u t t e r / 

r e s i d e n t of Malacca. Armando Cor tesao 
9 

^Bodleian L i b r a r y , Oxford. Laiid^MS. Ov. 1 4 5 ( F a i r Winds 
fo r E s c o r t ) . See a l s o 
J . V . M i l l s p O v e r a l l Survey of the Ocean Shores, Hak« 
Soc. E x t r a Serxes X L I I , 1 9 7 0 , pp. 3 2 9 - 3 4 1 . 
8 J . V . M i l l s , xbxd. pp. 4 6 - 7 . 
9P.M.C. V o l . 1 , pp. 7 9 - 8 1 . 
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J . V . M i l l s , commenting on the d i s t a n c e s given i n 

t h i s r u t t e r by Rodrigues, notes d i s t a n c e s between 

pla c e s were expressed i n terms of* ja!as, j a b s or 

j a a o s , and on that b a s i s suggested Rodrigues's 

information came v i a a Malay!^ As these d i s t a n c e s 

measured i n " j a o s " were not mentioned i n other P o r t u 

guese n a v i g a t i o n a l works, M i l l s f e l t the word was 

adopted into Portuguese use by Rodrigues from a l o c a l 

word, the Malay " j auh" meaning d i s t a n t , as a measure 

of time. Such a measure would a l s o e x p l a i n the j a o 

as quoted by Rodrigues i n s e v e r a l i n s t a n c e s d i d not 

correspond to f i x e d d i s t a n c e l i k e normal European 

measurements of d i s t a n c e . Knowing the "jauh" was the 

eq u i v a l e n t of the Chinese "keng", or a n a u t i c a l watch 

of 2 . 4 hours, Min s w a s able to show the g r e a t s i m i l 

a r i t y of measurements given the Chinese Shun-feng 

hsiang-sung i n terms of "keng" and d i s t a n c e s given i n 

Rodrigues f o r the same journey i n terms of " j a o s " . 

Thus a journey from Malacca to Pulau Pisang was quoted 

as t a k i n g 10 keng by Ma Huan and 10 j a o s by Rodrigues. 

E q u a l l y we must not ignore the s i m i l a r i t y of the 

Portuguese f o r a Javanese " j a o " with the name of 

Rodrigues*s measures, e s p e c i a l l y i n view of the known 

and c l o s e c o n t a c t s of the Portuguese and Javanese 

n a v i g a t o r s i n R o d r i g u e s 9 s time i n the F a r E a s t . 

J . V . M i l l s , o p . c i t . pp.3 4 9 - 5 0 . 
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Albuquerque was r e s p o n s i b l e f o r the i n i t i a l 

contact of Portuguese and Javanese n a v i g a t o r s . I n 

November 1511 he sent Antonio de Abreu to explore 

the Moluccas, and amongst the crew's number were 

P i r e s , F r a n c i s c o Rodrigues, the young man who was to 

make the f i r s t European c h a r t s of the area e a s t o f 

Malacca, and two Javanese p i l o t s . ^ On t h i s voyage 

the t r a d x t i o n a l Javanese route that meandered along 

the northern c o a s t s of Java and around the i s l a n d s of 

Indonesia was followed. On the b a s i s of knowledge 

acquired on t h i s voyage P i r e s would suggest a q u i c k e r 

route to the Moluccas v i a Sxngapore, the south coast 

of Borneo to Bantam I s l a n d i n the Celebes and thenoe 

to the Moluccas. 

I n 1512 however, P i r e s and Rodrigues were more 

concerned to record d e t a i l s of the a r e a , which were 

w r i t t e n up i n the Suma O r i e n t a l , so long kept 

s e c r e t by the Portuguese that p a r t s of i t concerning 

the Moluccas and Java were not seen by unauthorised 

non-Portuguese u n t i l the n i n e t e e n t h century. Rod

r i g u e s 9 s c o n t r i b u t i o n to the Suma O r i e n t a l i ncluded 

a l o t of n a u t i c a l r u l e s f o r problems l i k e determina

t i o n of the sun's d e c l i n a t i o n , the use of the compass 

e t c . , a chapter e x p l a i n i n g how to navigate by the 

s t a r s , and two r u t t e r s , one f o r the journey to 

E t h i o p i a from Europe and another, a l r e a d y d i s c u s s e d , 

from Malacca to Canton. 

T h i s order i s recorded i n a l e t t e r of Albuquerque 
to the King of Portugal w r i t t e n on 20th August 1512 
and quoted by Cortesao i n P.M.C. Vol.1, p.80. 



358. 

There were 26 c h a r t s i n Rodrigues's book but 

four sheets are l e f t blank. The f i r s t nine c h a r t s 

were copied from Portuguese types and show no s p e c i a l 

o r i g i n a l i t y . O r i g i n a l f e a t u r e s do appear i n the 

next four which cover the a r e a between A f r i c a and 

Malacca i n c l u d i n g a good map of the western e n t r y to 
12 

the Malacca s t r a i t s . By the time he made these c h a r t s 

i n 1513» Diogo Lopes de Sequeira, Varthema and 

Albuquerque had a l l v i s i t e d and sent back d e s c r i p t i o n s 

of the area. Jorge A l v a r e s had s e t o f f f o r China 

where he would r e a c h the Canton R i v e r i n 1513. U n t i l 

De Abreu's e x p e d i t i o n , which c a r r i e d Rodrigues, s e t 

out from Malacca,in December 1512, the i n s c r i p t i o n on 

Jorge Reinel Bs c h a r t of 1510 represented a l l the Por

tuguese knowledge which was a v a i l a b l e f o r n a v i g a t i o n . 

R e i n e l s a i d i t was "A l a r g e and vague archipelago 

which causes great f e a r because i t i s not known how 

f a r these i s l a n d s r e a c h " . 

The s i x c h a r t s that Rodrigues compiled as he 

s a i l e d to the Moluccas along with two Javanese p i l o t s 

were of inestimable value. He included a l a r g e s c a l e 

map of the Malacca S t r a i t s , a map of North E a s t 

Sumatra, L i g a and Banka I s l a n d , and North West Java, 

a map of E a s t Sumatra, West Java, South West Borneo 

and Banka I s l a n d , a map of e a s t e r n and n o r t h - e a s t e r n 

Borneo, e a s t Java, Madura , B a l i , Lombok and Sumbawa , 

and yet another showing the e a s t e r n end of t h i s a r c h i -
1 3 

pelago with the Moluccas. ^ Other c h a r t s he made f o r 
12P.M.C. Vol.1, pp.91-6. P l a t e s 3k-6. 
13 ~ 

A.Cortesao, The Book of F r a n c i s c o Rodrigues, 
Hak. S o c , 2nd S e r i e s , CXXXX 1944, F i g . 3 , p l a t e 3. 
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the Gulf of Tonkin and South China w i t h some offshore 

i s l a n d s were of equal v a l u e . 

Another f e a t u r e of R o d r i g u e s 1 s compilation was a 
14 

sectxon that xncluded panoramic drawings of the c o a s t s 

They extended over 69 f o l i o s and show q u i t e v a r i e d 

f e a t u r e s , though the l a s t 24 show only the o u t l i n e s 

of beaches and p o i n t s . They cover Rodrigues's r e t u r n 

journey from Banda to Malacca, and show the land 

almost continuously as i t appears from A l o r to western 

Java. These drawings are s t i l l e a s i l y i d e n t i f i a b l e 

today using modern p r o f i l e s . These b e a u t i f u l l y drawn 

views a l s o provide an i n s i g h t i n t o the nature of the 

area showing b i r d s , the n a t i v e s , t r e e s , p l a n t s , pagodas 

towns and l i v e volcanoes. Such f e a t u r e s were unknown 

i n Portuguese cartography u n t i l then, though outside 

Portugal they were p a r a l l e l e d i n Europe by the woodcut 

c o a s t a l p r o f i l e s of the Breton P i e r r e G a r c i e Le 

Grant Routier e t P i l o t a g e compiled i n 148 9. The 

adoption of such f e a t u r e s i s more than suggestive of 

l o c a l i n f l u e n c e from the Javanese p i l o t s who followed 

the coasts on t h e i r slow trad i n g voyages. 

Javanese i n f l u e n c e on Rodrigues°s products i s 

confirmed by a remarkable l e t t e r w r i t t e n on 1 s t A p r i l 

1512 by Albuquerque to the King of Portugal. With i t 

he enclosed a c h a r t which he s a i d could be taken as 
w a v e r y accurate and a s c e r t a i n e d t h i n g " . From i t 

Rodrigues was s a i d to have tra c e d h i s maps, which 

would remain one of the best kept s e c r e t s of the 

P.M.C. i b i d . Fig.36. 
1'5D.W.Waters, R u t t e r s of the Sea. Yale 1%7 , f o r 
three f a c s i m i l e s of such r u t t e r s . 
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Portuguese maritime agencies, being unpublished u n t i l 

the Viscount de Santarem reproduced them i n f a c s i m i l e 

i n 18^9. Cortesao has suggested that the Javanese 

chart was compiled by a Javanese cartographer who had 

al r e a d y seen a Portuguese chart by 1512, and copied 

what was new to him. I n s i m i l a r s p i r i t and t r u s t i n g 

the i n t e g r i t y of h i s source Rodrigues copied f e a t u r e s 

new to him from hxs Javanese o r i g i n a l . T h i s i s how 

the presence of B r a z i l on the Javanese c h a r t i s 

explained. Albuquerque's l e t t e r of 1 s t A p r i l , 1512 

shows how t h r i l l e d the Portuguese v i c e r o y was to get 

hold of such l o c a l information, with a f r i e n d l y 

i n t e r p r e t e r p r e s e n t . The l e t t e r d e s c r i b e s the n a t i v e 

information as 

"a l a r g e c h a r t of a Javanese p i l o t , c o n t a i n i n g the 
Cape of Good Hope, Portugal and the land of B r a z i l , 
the Red Sea and the Sea of P e r s i a , the Clove 
I s l a n d s , the n a v i g a t i o n of the Chinese and the 
Gores / i n h a b i t a n t s of the Ryu Kyu I s l a n d s / , ( 1 6 a ) 
w ith the rhumb and d i r e c t routes followed by the 
s h i p s , and the h i n t e r l a n d , and how the kingdoms 
border on each other. I t seems to me, S i r e , that 
t h i s i s the best thing I have ever seen and that 
your highness would be very pleased to see i t . I t 
had the names i n Javanese w r i t i n g , but I had w i t h 
me a Javanese who could read and w r i t e . I send the 
piece to your Highness which F r a n c i s c o Rodrigues 
tr a c e d from the other, on which your highness can 
see where the Chinese and Gores come from, and the 
course your s h i p s must take to the Clove I s l a n d s , 
and where the Gold Mines l i e , and the I s l a n d s of 
Java and Banda, of nutmeg and mace, and of the land 
of the King of Siam, and a l s o the end of the n a v i 
gation of the Chinese, the d i r e c t i o n i t takes and 
how they do not navigate f u r t h e r . The main 
chart was l o s t w ith the F-roli de l a Mer. (16b) With 
the p i l o t and Pero de Alpoim, I d i s c u s s e d the mean
ing of t h i s c h a r t , i n order that they could e x p l a i n 
i t to your highness; you can take t h i s p i e c e of 
chart as a v e r y accurate and a s c e r t a i n e d thing, 
because i t i s the very n a v i g a t i o n by which they come 
and go. The Archipelago of the i s l a n d c a l l e d C e l a t e , 
which l i e s between Java and Malacca, i s missing".(16c 

PMC. Vol.1, p.80. 
(a) C„R.Boxer, C h r i s t i a n Century i n Japan. 
(b) T h i s was the old s h i p m which Albuquerque was 

wrecked. 
( c ) Chinese p i r a t e s had long i n f e s t e d Singapore and were 

known there from Cheng Ho's days. C e l a t e s was the 
Malay word f o r "sea robbers". 
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Thus we have good evidence f o r the c r o s s -

f e r t i l i s a t i o n of European and Javanese n a v i g a t i o n a l 

technology. I t would continue because Java was 

the i d e a l k i nd of community f o r t h i s to happen, 

f o r as Joao de Barros s a i d , i t had "a g r e a t throng 

of n a v i g a t o r s " . The Javanese who had a l l i e d w i t h 

the Portuguese a t the sack of Malacca i n 1511 

brought the Portuguese i n t o contact w i t h Chinese 

n a v i g a t i o n a l t r a d i t i o n s as t h i s l e t t e r has shown. 

That p a r t i c u l a r contact, i t i s suggested, was 

alr e a d y i n evidence not only i n the markets a t 

Malacca, and i n the use of junks by de Abreu, 

but i n maritime contacts between p r a c t i c a l n a v i 

gators both i n the Malacca s t r a i t s and on the 

quays at Malacca. 

One suspects that once the Armazen da Guine &. 
y 

I n d i a were i n p o s s e s s i o n of R o d r i g u e s 8 s and P i r e s ' s 

works and the t r a c e d c h a r t of the Javanese p i l o t 

sent by Albuquerque, they became cocksure i n 

t h e i r cartography through o v e r - r e l i a n c e on h i s 

c a r e f u l l y drawn maps and p r o f i l e s . They accepted 

P i r e s ' s d i v i s i o n of the area i n t o a r e a s of 

c r u c i a l importance, Sumatra, Java and the Moluccas, 

and areas of l e s s e r i n t e r e s t i n Borneo, China 

and the P h i l i p p i n e s . 
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The Portuguese d i d compile evidence about the 

Moluccas very c a r e f u l l y f o r the Badajoz-Elvas j u n t a 

of 1524, c a l l e d to decide whether the Moluccas 

were on the Spanish ( P a c i f i c ) side of the meridian 

f i x e d i n 1524 or on the Portuguese s i d e . However 

they c a r e f u l l y d i d not a l l o w Rodrigues's i n f o r 

mation about t h i s a r e a to c i r c u l a t e . Ramusio 

noted as he researched f o r h i s famous volumes 

that he was o f f i c i a l l y denied a c c e s s to those 

p a r t s of the Suma O r i e n t a l concerned w i t h these 

i s l a n d s , though he was allowed a c c e s s to i n f o r 

mation concerning Borneo, the P h i l i p p i n e s and 

China. I n the event Ramusio i n 1550 had to r e l y 

on non-Portuguese information. The b e s t Portu

guese information to reach the p r i n t i n g p r e s s e s 

was contained i n B a r r o s ' s works but even t h i s 

was c l e a r l y of l i m i t e d value to n a v i g a t o r s . 

Barros, t a l k i n g of the s i z e of Sumatra, i s about 

r i g h t i f h i s e r r o r s are averaged out, but a 

f i g u r e 300 m i l e s out f o r the l e n g t h of Sumatra, 

as h i s was, i s r e a l l y not good enough f o r n a v i 

g a t i o n . F o l l o w i n g P i r e s who s a i d Java was one 

i s l a n d d i v i d e d by a r i v e r , Couto s a i d i n 1615 

erroneously t h a t Java was two i s l a n d s . Outside 

Barros the best account to r e a c h p r i n t was 
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Castanheda 9s. T h i s was based l a r g e l y on the 

i n t e r r o g a t i o n s c a r r i e d out by Duarte Barbosa i n 

I n d i a a f t e r Albuquerque's conquest of Malacca, 

though he a l s o made mention of P i r e s and Rodrigues. 

He published the f i r s t book of h i s H j s t o r i a do 

descobrimento e conquesta d I n d i e s I n d i e n pelos 
1 7 

Portugueses i n 1551 , but v e r y few were ever 

s o l d because i t offended high o f f i c e holders and 

had to be withdrawn from c i r c u l a t i o n . Couto 

claimed t h i s was the r e s u l t of a r o y a l command 

and that Castanheda was accused of being e x c e s s i v e l y 

fond of the t r u t h . Volume 9 was not published 

u n t i l 1929 having been found i n manuscript i n 

the papers of Maffei i n J e s u i t a r c h i v e s a t Rome, 

The tenth volume i s of unknown whereabouts. 

Volumes 2 and 3 were published i n 1552 and the 

r e s t i n c l u d i n g a r e v i s e d volume 1 i n 155^. 

F u r t h e r r e f e r e n c e s to the archipe l a g o were 

made i n the Commentaries of Afonso 0 a.lboquerque , 

w r i t t e n i n 1557 by the famous v i c e r o y ' s son. A 

Lus o-Indian from Go a, Jorge Lemos, wrote h i s 

H i s t o r i a dos cercos d e s c r i b i n g the s i e g e of 

Malacca i n 1574 and 1575 and upsets i n Sumatra 

xn 1579. 

\?Lach. V o i d ( l ) , pp. 187-8. 
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However, by the l a t e 16th century the be s t 

accounts of the a r e a were appearing outside P o r t u g a l , 

even though they owed much to Portuguese sources. 

T h i s came about because of the disappointments that 

seemed to dog the c a r e e r s of two Portuguese t r y i n g to 

make t h e i r fortunes under Almeida's regime i n the E a s t 

They were Ferdinand Magellan and F r a n c i s c o Serrao. 

Portuguese c h r o n i c l e r s would subsequently impute 

motives of tr e a c h e r y to these two i n a l l t h e i r r e f 

erences to the two men's c a r e e r s i n Portuguese s e r v i c e 

i n the E a s t that began i n 1505-

Those years spent i n Portuguese s e r v i c e brought 

i n v a l u a b l e information and contacts f o r Magellan and 

Serrao. Magellan and Serrao f i r s t saw Malacca i n 1509 

On that v i s i t to Malacca Magellan brought a n a t i v e 

s l a v e , Enrique. Enrique proved to have a mastery of 

l o c a l languages as spoken i n the P h i l i p p i n e s and 

throughout Indo n e s i a , and was able to acquire Portu

guese. Enrique would accompany Magellan through I n d i a 

P o rtugal, Morocco, s u s t a i n i n g h i s ambitions to r e t u r n 

to the E a s t and then f o l l o w i n g him i n t o Spain's s e r 

v i c e and on h i s voyage of circumnavigation. On the 

eve of Magellan's departure from S e v i l l e i n August 

1519» Enrique was promised h i s freedom from the day of 

Magellan's death. A f t e r Magellan's death i n the 

P h i l i p p i n e s he was not granted t h i s by the Portuguese 

so he deserted to the n a t i v e r u l e r who had r e c e n t l y 

become Spain's enemy. 
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Enrique by t h i s time had made some very u s e f u l 

contacts through h i s knowledge of the l o c a l Tagalog 

and Vizayan d i a l e c t s . He had been able to communicate 

w i t h the l o c a l kings from the f i r s t encounter i n the 

P h i l i p p i n e s . He doubtless helped i n the e n q u i r i e s 

made as to the l o c a t i o n of the i s l a n d where the sample 

s p i c e s shownto Magellan's crew a c t u a l l y grew. The nat 

i v e s explained that these i s l a n d s were near. He a c t e d 

ass i n t e r p r e t e r to another k i n g of Mindanao, d u r i n g 

d i s p l a y and counter d i s p l a y s given by the King and 

Magellan of t h e i r r e l a t i v e wealth and power. On one 

of them Magellan showed the king h i s s ea c h a r t and 

s h i p ' s compass, and explained how he had di s c o v e r e d 

the s t r a i t t h a t f a c i l i t a t e d h i s oceanic passage to 
1 8 

the i s l a n d s of the king's domain. The k i n g expressed 

g r e a t wonder a t these. When the f l e e t l e f t f o r Cebu 

t h i s k i n g s u p p l i e d Magellan w i t h p i l o t s f o r the voyage.. 

They reached Cebu on 7th A p r i l , 1520 but because P i g a -

f e t t a ' s account was w r i t t e n as h i s memory f o r the 

exact l o c a t i o n of i s l a n d s faded, i t i s impossible to 

disentangle the route he followed through the 

P h i l i p p i n e I s l a n d s . 

A f t e r Magellan's death and some months of semi-

p i r a t i c a l v e n t u r e s , Magellan's e x p e d i t i o n now under 

the command of Sebastian d e l Cano 

a r r i v e d i n Tidore i n November. By then Magellan's 

cousin or f r i e n d F r a n c i s c o Serrao, w i t h whom Magellan 
had been i n c o n t i n u a l and u n o f f i c i a l c o n tact, before 
18 

R o d i t i , Magellan of the Pacific, Faber,London1972,p210. 
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s e t t i n g o f f from S e v i l l e i n 1519» had h i m s e l f been 

dead about e i g h t months due to poisoning by the r u l e r 
y **** 

of T i d o r e . Barros s t a t e d that much of Serrao's e x t r a 

ordinary correspondence l a t e r came i n t o Portuguese 

bands, and was presumably destroyed. Serrao had, 

s i n c e h i s a r r i v a l i n Ternate i n 1511, e s t a b l i s h e d 

h i m s e l f i n an important p o s i t i o n at court as an a d v i s e r 

on f o r e i g n p o l i c y . He had secured Ternate's a l l e g i 

ance to P o r t u g a l , which l e f t the r i v a l r u l e r of Tidore 

open to the Spanish on t h e i r a r r i v a l i n 1521 . 

The Portuguese, always aware of the t h r e a t , had 

t r i e d to prevent i t m a t e r i a l i s i n g not only by d i p l o 

matic pressure i n Europe, but by sending f l e e t s to 

i n t e r c e p t the Spanish o f f the Cape of Good Hope, Cape 

Sa i n t Mary, (so u t h of the R i v e r P l a t e e s t u a r y i n 

South America). They l a t e r asked Lopes de Sequeira 

to send s i x s h i p s from India«, T h i s was only d i s c o v e r e d 

by the Spanish e x p e d i t i o n when they met a t the court 

m Tidore, Pedro Alfonso de Covosa, who had been 

t r y i n g to organise Portuguese c o n t r o l of the Moluccan 

trades from the only Portuguese base i n the a r e a a t 

Banda. For the moment i n 1521 Del Cano was permitted 

to load s p i c e s , and r e t u r n w i t h much p r a c t i c a l inform

a t i o n about the E a s t . I t gave new s t r e n g t h to 

Spain's c l a i m to the Moluccas and symbolised the new 

route that had broken the Portuguese monopoly of 

information on how to get to t h i s r i c h a r e a . T h e r e a f t e r 

the Spanish foothold a t Tidore e s t a b l i s h e d by Del 

Cano would n e c e s s i t a t e much more vigour i n Portuguese 

c o n t r o l of the a r e a . 
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At f i r s t , as we have seen, the Portuguese 

were s c e p t i c a l about the Spanish c l a i m d e s p i t e the 

f a c t t h a t P i g a f e t t a ' s account was based on the n a v i 

g a t o r s 8 j o u r n a l s , and included amongst i t s copious 

d e t a i l s was a l i s t of common P h i l i p p i n o terms, w i t h 

t h e i r Portuguese e q u i v a l e n t s . The Portuguese gave 

P i g a f e t t a a f r o s t y r e c e p t i o n on h i s v i s i t to Lisbo n i n 

1523. 

T h i s Portuguese r e a c t i o n was i n marked c o n t r a s t 

to the general European r e a c t i o n f o l l o w i n g P i g a f e t t a ' s 

f i r s t p r e s e n t a t i o n of an o r a l summary of the voyage 

to C h a r l e s V a t a r e c e p t i o n m V a l l a d o l i d . S h o r t l y 

a f t e r t h a t , the Mantuan Ambassador to C a s t i l e noted 

that P i g a f e t t a had returned w i t h a day by day account 

of the voyage. A f t e r f u r t h e r v i s i t s to the French 

Court, Mantua, Vicenza and Rome, he completed h i s 

w r i t t e n account. Backed with a l e t t e r from Marchese 

Francesco C h i e r i c a t i of Venice, he s e t out to p u b l i s h 
1 9 

h i s work i n Venice i n 1524. Almost a t the same 

time Dom Jo'ao I I I of Portugal r e c e i v e d Antonio de 

B r i t o 8 s l e t t e r confirming the Spanish account of 

t h e i r voyage to the Moluccas. T h i s put Joao I I I 

under i n t e n s e p r e s s u r e to t r y and s e t t l e the disputed 

claim to the Moluccas. 

Consequently e f f o r t s were d i r e c t e d i n both 

Spain and Portugal to producing appropriate evidence 

to back the r i v a l p o l i t i c a l claims to the Moluccas. 

T h i s i s the background to the use of P i g a f e t t a ' s 

account a t the Badajoz-Elvas Junta and to the 

encouragement given by Peter Martyr, the great 
To • 
^Lach. o p . c i t . V o l . 1, Bk.1, pp.173-5. 
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c h r o n i c l e r of Spain's American v e n t u r e s , to the 

young Maximil xan of T r a n s y l v a n i a . The l a t t e r i n t e r 

viewed Sebastian d e l Cano,who had circumnavigated the 

world, and wrote an account soon published i n many 

languages. Juan S e b a s t i a n d e l Cano's reminiscences 

formed the b a s i s of the De Moluccis I n s u l i s pub

l i s h e d a t Cologne and Rome i n 1523 and P a r i s i n 1525. 

D.W.Waters th i n k s F r a n c i s Drake may have c a r r i e d a 

copy of t h i s or P i g a f e t t a ' s account on h i s circum-
„ 20 

na v i g a t i o n m 1577-9. 
Before Drake's v i s i t to the Spice I s l a n d s , 

a French voyage undertaken w i t h the backing of a 

great merchant and governor of Dieppe, Jean Ango, 

was undertaken. The ships belonged to Jean Ango. 

Jean and Raoul Parmentier were i n command while 

the n a v i g a t o r s were P i e r r e Crignon and P i e r r e 

Maucler, who took along two i n t e r p r e t e r s of the 

Malay tongue. They had to beat a Portuguese blockade 

but reached T i c o n , a port on the west coast of Sumatra, 

on 1 s t October 1529. The Parmentier b r o t h e r s d i e d of 

f e v e r and the s u r v i v o r s formed a f e a r of the s k i l l of 

Sumatran merchants. On t h e i r r e t u r n P i e r r e Crignon 
put together a c o l l e c t i o n of Jean Parmentier's poems 
20 
D.W.Waters. The A r t of Navigation i n England i n 

E l i z a b e t h a n and E a r l y S t u a r t Tumes , N.M.M. 1978, 
p.536. 

Ma x i m i l l i a n was the n a t u r a l son of the Archbishop 
of Salzburg and h i s tut o r was Peter Martyr d'Angheria, 
P r e s i d e n t of the Council of the I n d i e s . 
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and secured t h e i r p u b l i c a t i o n as a record of the ^ 

voyage. The D e s c r i p t i o n n o u v e l l e des m e r v e i l l e s 

de ce monde was published i n P a r i s i n 1531, but the 

jo u r n a l of Crignon which might have been of g r e a t e r 
21 

i n t e r e s t remained unpublished u n t i l 1832. 

I n che mid-sixteenth century a l l these f i r s t - h a n d 

accounts of the Indonesian i s l a n d s were i n c l u d e d i n the 

great travelogues produced by Ramusio Eden, Oviedo, 

because of the dear t h of Portuguese m a t e r i a l or f o r 

l a c k of much up to date information from northern 

Europe. For 50 years a f t e r the Parmentier b r o t h e r s * 

voyage the Portuguese were to be f r e e of the r i s k s of 

information they wished to r e s t r i c t r e a c h i n g the ear s 

and c h a r t s of northern Europeans. The Portuguese 

could thus a f f o r d to concentrate t h e i r e f f o r t s on 

r e s t r i c t i n g knowledge of Indonesian seas to European 

o u t l e t s . Because of t h i s they were unable to deny 

Drake, Cavendish, and Houtman a c c e s s i n the E a s t . They 

t r u s t e d the formidable b a r r i e r of distance,and the l a c k 

of information about a ve r y dangerous coast, f u l l of 

i s l a n d s , i s l e t s , r e e f s , and dangerous c u r r e n t s , would 

be s u f f i c i e n t discouragement. They did do a l i t t l e to 

b u i l d up the na v a l f l e e t based a t Malacca and b u i l t a 

f o r t a t Ternate a f t e r Magellan's v i s i t . 

When Drake a r r i v e d there i n 1579 the Portuguese 

had been e x p e l l e d from t h e i r f o r t a t Ternate, and the 

King of Ternate was again seeking f r i e n d s i n h i s 

struggle a g a i n s t the King of T i d o r e . Thus on 14th 

November 1579 Drake was promised a warm welcome a t 
Helen W a l l i s i n a paper e n t i t l e d 'Dieppe Maps', 

given to the T h i r d I n t e r n a t i o n a l Reunion f o r the 
H i s t o r y of N a u t i c a l Science and Hydrography'," suggests 
Jean Rotz's source f o r "The Boke of I d r o g r a p h i e w was 
one l a r g e map made by P i e r r e Crignon, u s i n g information 
gained a t Tic o n i n c l u d i n g a vague r e f e r e n c e to Java l a 
Grande, or A u s t r a l i a . 
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Ternate, but warned "that i f he went to Tydore 

before he came to Ternate, the King would have nothing 

to do w i t h us, because he h e l d the P o r t u g a l l as h i s 

enemie. The King h i m s e l f came with boats and 

canoas to our s h i p , to b r i n g her i n t o a s a f e r road 
22 

than a t pre s e n t " . We know the King "was moved w i t h 

great l i k i n g towards us and sent one g e n e r a l l with 

s p e c i a l message, that he should .have what things he 

needed". However, we do not know i f t h i s i n c l u d e d 

n a v i g a t i o n a l h e l p or p i l o t s . There was, however, one 

who o f f e r e d i n t e l l i g e n c e about the F a r E a s t , Parsaos, 

who was from the province of Pagia i n China. He t o l d 

Drake much about China and begged him to v i s i t China. 

Drake d e c l i n e d . A f u r t h e r reason to doubt whether 

n a v i g a t i o n a l information was exchanged i s o f f e r e d 

by the f a c t that n Celebes^ f a r from Ternate the"G 0lden 

Hind" grounded on a shoal on 9th January 1580. 

A f t e r t h i s Drake v i s i t e d B a ratere I s l a n d and 

Java Major "where a r r i v i n g , we found great c o u r t e s i e " 

but again probably l i t t l e of n a v i g a t i o n a l s i g n i f i c a n c e 

u n l e s s they l e a r n e d of the old Indonesian route d i r e c t 

to the A f r i c a n coast. The Javans d i d warn Drake of 

the coming of a Portuguese f l e e t , and he needed l i t t l e 

more i n c e n t i v e to s e t out a c r o s s the I n d i a n Ocean f o r 

h i s next l a n d f a l l , the Cape of Good Hope. Unfor

t u n a t e l y , the maps Drake made m the E a s t are now 

l o s t , though we know they were i n i t i a l l y presented 

T.W.E.Roche, The Golden Hind. Faber. London. 1973. p.158 and f i g . opposite p.136. 
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to Que en E l i z a b e t h I 0 On h i s r e t u r n many crude 

world maps purported to show 1his route, but were of 

l i t t l e p r a c t i c a l use. Perhaps the b e s t of t h a t genre 

was N i c o l a s van 'type's map p r i n t e d i n 1582 which was 

c o r r e c t e d and approved by Drake h i m s e l f . 

Cavendish l i k e Drake s u r p r i s e d Spanish shipping 

i n the P a c i f i c before r e a c h i n g I n d o n e s i a , He met 

two Portuguese there i n March 1588 but l u c k i l y f o r 

him no Portuguese f l e e t . He t o l d these Portuguese 

that he had sunk 20 Spanish s h i p s and that England 

was at war w i t h Spain and looking a f t e r the Portuguese 

pretender to the throne, Dom Antonio. Happy to l e a r n 

t h i s they then t o l d Cavendish much about the i n t e r i o r 
2T 

of Java, and i t s customs and trade. J Cavendish was 

a l s o a b le to communicate w i t h the Javanese through 

the s e r v i c e s of a Negro captured from the Spanish 

s h i p "Santa Anna" of f C a l i f o r n i a . T h i s man's f l u e n c y 

i n Morisco, or Arabian , i s mentioned i n P r e t t y ' s account 

of the voyage. However, again we know of no s p e c i f i c 

n a v i g a t i o n a l h e l p given to Cavendish i n Indonesia. 

I n c o n t r a s t a v a s t c a r t o g r a p h i c h a r v e s t r e s u l t e d 

from C o r n e l i u s De Houtman's Dutch sponsored voyage 
25 

to Bantam xn 1596. The famous P i e t e r Dirckszoon 

Hakluyt, P r i n c i p a l N a v i g a t i o n s . Hakluyt Soc. E x t r a 
S e r i e s , V ol.XI, pp.339-41. 
24 
^ I b i d . p.337. 

2 ^ T h e r e was no formal l e a d e r to t h i s e x p e d i t i o n , so 
the four c a p t a i n s c o n t i n u a l l y q u a r r e l l e d . I n e f f e c t the 
l e a d e r s h i p came from the c h i e f merchant C o r n e l i u s de Hout-
man who i n 1595 had only j u s t been r e l e a s e d from a L i s 
bon j a i l . He got xmprisoned again i n Bantam i n 1596 and 
l a t e r took h i s revenge by c a p t u r i n g a Javanese v e s s e l 
and damaging Bantam. A f t e r 2\ y e a r s only 89 out of 
254 men returned to the Netherlands i n August 1597« 
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Keyser was the Chief P i l o t , while among the l e s s e r 

known supercargo were two men, now known f o r t h e i r 

c a r t o g r a p h i c s k i l l s , G.M.A.L.Lodeswijcksz and Martin 
26 

L l e w e l l y n . On reaching Bantam, Houtman met a 

s k i l l e d Portuguese p i l o t on 25th J u l y , 1596. T h i s 

encounter w i t h Pedro d'Ataide was recorded s h o r t l y 

afterwards thus;-
"Among the Portugueze, there was one that 
was born i n Malacca, of the Portugueze r a c e . 
His name was Pedro Truide or Pedro de Tayda, 
who was a famous p i l o t , and not only frequented 
but made c h a r t s of a l l the c o a s t s , and maps of 
a l l the i s l a n d s i n the E a s t I n d i e s , a man w e l l 
seen i n t r a v e l l i n g and one that had been i n a l l 
p l a c e s of the world. He was our good f r i e n d 
and every day came to t a l k w i t h our c a p t a i n s , 
s a y i n g , You do not w e l l t h a t you make no more 
haste to take i n your l a d i n g , you s h a l l h<±ve 
no b e t t e r cheap wares, and w i t h a l shewed us many 
things} whereupon the Portugueze hated him 
and not long a f t e r he was murthered by s i x t e e n 
r u f f i a n s about noon as he l a y upon h i s bed". ' 
We thus see^/obvious breach of o f f i c i a l Portuguese 

cartographic r e s t r i c t i o n s , not only i n the l o c a l l y made 

maps made by d 8 A t a i d e , but i n h i s preparedness to t e l l 

the Dutch of such t h i n g s . I t was probably only the 

t h r e a t of s i m i l a r v i o l e n c e deployed by Government 

o f f i c i a l s which d e t e r r e d more n a v i g a t i o n a l espionage. 

The Dutch took f u l l advantage of the opportunity 

presented i n I n d o n e s i a . The g r e a t e s t Dutch geographer,Pet-

r u s P l a n c i u s , acknowledged h i s debts to Pedro de Tayde 

2^Tony Campbell ? 'Martin L l e w e l l y n 1 s A t l a s of the E a s t 
1598' . A paper p r e s e n t i n g the d i s c o v e r y of t h i s a t l a s 
a t C h r i s t Church L«b>-a> /̂ Oxford. The paper and biog
raphy of Martin L l e w e l l y n was presented to the V I 
I n t e r n a t i o n a l Conference .9n^_tJae_JJisJiir^^f_jCartja£^-
raphy, 7th - 1 1 t h September 1975. _ — • 

As quoted by Cortesao from A b r i e f e D e s c r i p t i o n of 
a voyage performed by c e r t a i n Hollanders to and from 
the E a s t I n d i e s , w i t h t h e i r adventures. t r a n s l a t e d 
out of Dutch i n t o E n g l i s h by W / i l l i a m / P / h i l l i ^ 7 
ff . 18v- l9v ."Xondon 1598. P.M.C. Vol.IV, p.3. 
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with some f a m i l i a r i t y as he spoke of "het boeck", 
wde s c h r i f t e n " and "de compascarten". This informa-

t i o n was r a p i d l y published by C o r n e l i u s C l a e s z as the 

Nieuwe c a e r t e op Java geteeckert , probably i n 1598 
28 

about a year a f t e r the r e t u r n of t h i s unhappy venture. 

Thirty-two out of f o r t y - n i n e names appearing on 

L o d e s w i j c k s z ' s map are innovations, having never 

appeared before on Portuguese c h a r t s . Because of t h i s 

Campbell claims i t marks a t r a n s f e r of cartographic 

i n i t i a t i v e from the Portuguese to the Dutch every b i t 

as dramatic as the commercial change. I t assumes i t s 

f u l l importance when i t i s r e a l i s e d t h a t d e s p i t e a 

r e v i v a l of Portuguese cartography under E r e d i a ' s 

i n s p i r a t i o n s only 80 new names appeared on a l l maps 
29 

of Java drawn between 1550 and 1620. Lodeswi j cksz' s 

map was a l s o outstanding m that with 49 names i t 

appears v e r y d i f f e r e n t from those e a r l i e r Portuguese 

maps that never c a r r i e d more than 23. A l l these new 

names were i n Portuguese or n a t i v e forms and none i n 

Dutch. Subsequently Lodeswi j c k s z 1 s names taken from 

d'Ataide appear i n most e a r l y 17th century maps of 

Java, I t was only a f t e r 1620 that Java was redrawn 

much more a c c u r a t e l y by Hessel G e r r i t s z and these 
names began to d i s a p p e a r . ^ 
28 

G.M.A.L.Lodeswijcksz, Njeuwe c a e r t e op Java geteeck
e r t . Published by C o r n e l i u s C l a e s z a t Amsterdam i n 
1598. The maps were engraved by B a p t i s t a a Doetechum. 
29 
^Campbell, Martin L l e w e l l y n A t l a s of the E a s t 1598,p4-

3°Though L.Houtman returned along J ^ v ^ ^ s ^ ' s o u ^ ^ a W ? 
the f i r s t European to do so, i t s erroneous form was 
not c o r r e c t e d u n t i l G e r r i t s z ' s c h a r t of 1618. 
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Over 20 of the new Lodeswijcksz names a l s o 

appear on the maps by Martin L l e w e l l y n (1598), 

G a b r i e l Tatton (1600) and W i l l i a m Bleau (1608). 

Because they are markedly b e t t e r than any c h a r t s o f 

Java dated before 1618, t h e i r debt to D*Ataide*s know

ledge must be enormous. Other maps showing a l a r g e 

number of L o d e s w i j c k s z * s names are the Van Langren 

world map of 1600, the Mercater-Hondius map of the 

E a s t I n d i e s dated 1606 and the maps by Lavanha, Spain's 

Cosmographer Royal, i l l u s t r a t i n g the Javan c o a s t s i n 

1615. On the b a s i s of t h i s we might surmise that 

D'Ataide gave the Dutch a t one stroke a 20 year l e a d 

i n matters of n a v i g a t i o n along a notorious coast. 

I f Campbell i s c o r r e c t to contend that L l e w e l l y n 

must have gone w i t h De Houtman i n 1595-7 i n order to 

v e r i f y the claim i n the Donors Book of 1634 a t C h r i s t 

Church, Oxford that he had made the a t l a s "by h i s own 

hand, according to h i s own obs e r v a t i o n s " , he must have 

known what to look f o r along the c o a s t s of Java, 

Borneo and Sumatra from D'Ataide. L l e w e l l y n * s c h a r t s 

were l a r g e s c a l e 24" by 36" and covered xn 15 maps the 

are a between the Cape of Good Hope and Japan on the 

same s c a l e of one i n c h to 90 m i l e s . They were 

thus l a r g e enough f o r p r a c t i c a l use a t sea, though 

t h i s set i s u n l i k e l y to have been used a t sea f o r a l l 

i t s c h a r t s had t h e i r l a t i t u d e gradations trimmed o f f 

by the e a r l y seventeenth century b i n d e r . 
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However, though they have remained i n C h r i s t Church 

s i n c e 1634, they, together w i t h G a b r i e l Tatton's c h a r t 

of Bengal to F l o r i d a , dated 1600, r e p r e s e n t the t r a n s 

m i s sion of the best I b e r i a n knowledge to London v i a 

Bantam. 

The Dutch were great b e n e f i c i a r i e s of weak 
31 

I b e r i a n s e c u r i t y i n the E a s t I n d i e s , and they would 

continue to take such o p p o r t u n i t i e s . The E n g l i s h , 

through the E a s t I n d i a Company, and Captain S a r i s i n 

p a r t i c u l a r , were presented w i t h another such oppor

t u n i t y i n 1613. Captain S a r i s obtained an o r i g i n a l 

Chinese map of China "at Bantam of a Chinese i n t a k i n g 

a d i s t r e s s f o r debte owing to the E n g l i s h merchants". 

T h i s map would be taken back to London, along w i t h 

one sent by Adams to Captain Spalding i n Bantam. 

From there Captain S a r i s took them to London where he 

gave Purchas the Chinese one. I t was published i n 

His Pilgrimes i n London m 1625 and l a t e r by Gotard 
31 

Samuel Purchas, His Pilgrimas« London, W i l l i a m 
Stansby f o r Henry F e t h e r s t o n e , 1625", Vol. 3 . 

The S a r i s / C h i n e s e map 
i s r e p r i n t e d by Purchas between pp.436 & 7 as "Map 
of China". Note that i t i s markedly b e t t e r than 
J.Hondius's map on p.437. See a l s o R.A.Skelton, 
fig . 1 1 4 and p.179. 

The Chinese maps comprised two l e a v e s of the A t l a s 
by Lo Hung-Hsien c a l l e d Kuang Yu Thu (Enlarged 
T e r r e s t r i a l A t l a s ) p r i n t e d i n China i n 1555. 

See a l s o Chinese Interchange chapter. 
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32 
Arthus and Theodore de Bry m F r a n k f u r t i n 1628. 

I t was a s i g n of the times a f t e r 1600 that Por

t u g a l ^ most able cartographer operating i n the E a s t 

I n d i e s a f t e r D'Ataide, should base h i s work and d i s 

c o v e r i e s on Malay, Javan and Dutch sources, r a t h e r 

than e x c l u s i v e l y Portuguese works. T h i s man, Manuel 

Godinho De Eredia,was one of the four c h i l d r e n of a 

romantic marriage contracted i n 15^8 between Helena 

V e s s i v a , daughter of the Javan King John of Macassar 

and Joao de E r e d i a Aquaviva, descendant of an Aragon-

ese noble. Manuel Godinho de E r e d i a was bom i n 1563 

and educated a t the S o c i e t y of Jesus i n Malacca, and 

then went to the seminary a t Goa to study a r t , p h i l 

osophy, mathematics and other s c i e n c e s . He then 

entered the order i n 1579 but l e f t i n 1580 under a 

cloud because h i s s u p e r i o r s d i s l i k e d h i s d e s i r e to 

make new d i s c o v e r i e s and t r a v e l . He then took up 

32 
Another such opportunity to u t i l i s e l o c a l knowledge 

was taken by F r e d r i c k De Houtman who compiled a word, 
l i s t of Malayan and Madagascan words and t h e i r equiv
a l e n t s . T h i s was t r a n s l a t e d by Captain Spalding of 
the E n g l i s h E a s t I n d i a Company as Dialogue i n the 
E n g l i s h and Malaine languages f i r s t w r i t t e n i n L a t i n 
and Malaian and Madagascan tongues, by the d i l i g e n c e 
of G.Arthusius /ov r a t h e r taken from F„de Houtman*s 
jSpraecke, unde Woordboeck undfsr Mate.y.srihft f v n r l P i MariftH 
gaskarsche T a l e n / and now t r a n s l a t e d i n t o the E n g l i s h 
tongue by A.Spalding. Eng. or Malayan ̂  F e l i x Kingstoh t 

London,1 
See a l s o M.Gothardus Arthus, I n d i a e O r i e n t a l e s . Pt.V. 

PP.57-60J D e c l a r a t i o e t e x p l i c a t o Vocabulorum Mala-
corum et Javanicorum, cum Numens Moluccanis . Durham 
Chapter L i b r a r y , F. 11 I 34. 
3 3 F o r Eredia»s c a r e e r see P.M.C. Vol.IV. pp.39-69. 
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cosmography at Goa, when Vaz Dourado, that famous 

cartographer was s t i l l at work i n Goa. E r e d i a 

too says he devoted h i m s e l f to drawing a map of the 

E a s t I n d i e s and A s i a which he submitted to P h i l i p I I . 

Then on 14th February, 1594 Ere'dia's g r e a t e s t wish 

was n e a r l y achieved f o r he was ordered to proceed 

on the d i s c o v e r y of Meridional I n d i a ( i . e . A u s t r a l i a ) , 

but h i s p r o j e c t was long delayed by n e g o t i a t i o n w i t h 

V i c e r o y D.Francisco da Gama over whether he should 

s t a r t from Timor, Ende or Sable. E r e d i a a l s o wanted 

the t i t l e of "Descobridor pava a empressa do Ouro". 

When E r e d i a f i n a l l y s e t t l e d the terms of h i s depar

tu r e , the Dutch had begun blockading Malacca and so 

the cartographer was r e t a i n e d to draw maps and plans 

of the s t r a i t and the h i n t e r l a n d f o r m i l i t a r y pur-
34 

poses. The Portuguese had l o s t t h e i r i n t e r e s t i n h i s 

d i s c o v e r i e s ,and w i t h i t the w i l l to improve c h a r t s . 

E r e d i a used t h i s time, h i s background and 

l o c a l knowledge to amass a body of i n t e r e s t i n g know-
35 

ledge about voyages made by l o c a l peoples. I n 
34P.M.c. V o l . 4 , p. 44. 

12 .3.1623. The V i c e r o y of I n d i a Comt D.Francisco 
Da Gama to the King 

w . „ . Manuel Godinho d * E r e d i a i s dead, and I 
knew him from the other time that I governed t h i s 
s t a t e , when he gave me some of these papers of h i s 
d i s c o v e r i e s and I always thought them to show l i t t l e 
ground f o r p u t t i n g c a p i t a l i n t o thems and now ( a s 
i t seems to me) even l e s s as we have l i t t l e f o r t h a t " . 
35 P.M.C. Vol . k, p.41 & 49, quote from f f . 5 4 - 7 of 

Declaram de Malacas e I n d i a Meridionals corns 
Ol Cathay: c m i i i T r a c t ; ordenadas pors Emanuel 
Godinho; de s ii;redTa.~lTrrTgido s aT~iT"~C .ft De : 
D; :PheJLReg-de_ _±sj>â  N7S\"" 1 61 3 . " 
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1601 King Chiay Masuiro of Java had s e t s a i l south

wards f o r Luca Antara, to the c e r t a i n knowledge of 

E r e d i a . E r e d i a a l s o spoke of a c e r t i f i c a t e from 4 th 

October, 1601, i n which Pedro de C a r v a l h i s t e l l s of a 

voyage made by the n a t i v e s of Sabo to Luca Veach. 

These voyages were no doubt s i m i l a r to the annual 

f i s h i n g v i s i t s made by the Macassarese and by the 

Buginese to A u s t r a l i a u n t i l formal r e l a t i o n s were 

broken o f f by the A u s t r a l i a n government i n 1907. I n 

1610 E r e d i a sent h i s servant to confirm that t h i s 

voyage could be e a s i l y made. As we know i t was only 

400 miles from Timor to Darwin and th e r e f o r e p o s s i b l e 

that E r e d i a ' s c l a i m to knowledge of ( A u s t r a l i a ) 

Meridional I n d i a was based on h i s knowledge of such 

f i s h i n g voyages. He claimed the grant of h i s com

mission as 'descobridor 8 was given a t the King's 

request by Laurengo de T a v o r a , ^ because he knew of 

more s o u t h e r l y l a n d s . 

His claims as 'descobridor 8 are p a r t l y r e i n f o r c e d 

by h i s cartographic notebook completed some time 

between 1615 and 1622. I t i n c l u d e s maps of Meridional 

I n d i a and Java Minor, as w e l l as the south coast 

of New Guinea, where h i s information probably came 

from Spanish c h a r t s of T o r r e s 8 s voyage a t M a n i l l a 
37 

from 1607 onwards. He had a l s o obtained plans of _ 
A c l a i m to be the d i s c o v e r e r of A u s t r a l i a , "Meridi

onal I n d i a " was made by E r e d i a i n h i s "Summario da 
Vida", but i t cannot be s u b s t a n t i a t e d . Indeed i t i s 
co n t r a d i c t e d by the evidence of o f f i c i a l l e t t e r s , i f 
not by h i s maps. P.M.C . V o l 0 4 , p.41. 
^JP^M.Co V o l . 4 P l a t e s 412 and 419 and notes on pp. 
53-60. The A t l a s M i s c e l l a n y of 137 maps compiled 
between 1615 and 1622 now i n Lisbon has been l a r g e l y 
reproduced i n P.M.C., p l a t e s 414-422. I t i s a s t y l e 
q u i t e d i f f e r e n t from standard Portuguese cartography. 
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South American p o r t s , probably v i a the Spanish i n the 

P h i l i p p i n e s , and included h i s copies i n the notebook. 

Two hundred and eleven maps by E r e d i a are known 

and extant. Some are of p a r t i c u l a r i n t e r e s t i n i l l u s 

t r a t i n g the interchange of n a v i g a t i o n a l information. 

His New Hydrographical t a b l e of the sea of new lands 

to the south' made i n 1602 shows voyages made from 

Java to Timor and three voyages to the south of Timor 

to Luca Antara ( A u s t r a l i a ) , one by the ' B a l i s 4 , one 

by the 'fishermen', and one by the S i n a s . 

His map of Banda made i n 1601 and now i n the 

Hague i s i n more standard mould. I t was based upon 

Javanese c h a r t s , as an accompanying l e t t e r s a i d . 

That l e t t e r was w r i t t e n from Guerce ( G r i s e e i n Java) 

on 20th June , l 6 0 2 by Ni c o l a u de Montalegre to Andre 

Furlado de Mendonca. A few days afterwards i t and 

the map were captured from a Portuguese c a r r a c k s a i l -
39 

ing from Goa to Malacca. The catalogue of the 

Hague l i b r a r y i d e n t i f i e d i t as 8 a reproduction of a 

Portuguese map found by Admiral Van Heemskerck i n a 

Portuguese c a r r a c k 1 The o r i g i n a l i s among the depos-

i t e d documents of the Amsterdam Chamber of the V.O.C. 

The very f a c t that a c c e s s to v i t a l l o c a l i n f o r 

mation could j u s t f a l l i n t o Dutch hands i n the F a r 

E a s t , a l e r t e d them to the dangers of others g e t t i n g 
38P,,MnC. V o l . 4 , P l a t e 411A and notes p.47. 

The 1601 map has the number f o r i t s o r i g i n a l of 
Kol-Arctun ° 4 4 6 4 (Amsterdam Chamber),, 
39 

Nicolau de Montalegre s a i d he sen t "a paper on which 
are painted the Banda I s l a n d s , which as I have a l r e a d y 
w r i t t e n to you, I took from the drawings of a Javanese, 
who knew them ve r y w e l l , and with the p a i n t i n g and 
embellishment by Manuel Godinho." The extant copy 
i s i n the Algemeen Ry l e s a v c h i e f , The Hague, c l a s s 
mark "Supl C u l a l * Naber. n ° 2 4 5 . " 
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t h e i r information. E r e d i a f o r one c e r t a i n l y d i d use 

Dutch maps m compiling h i s c h a r t s , r e f e r r i n g to 

Petrus P l a n c i u s ' s maps of 159^ said Joanes B a p t i s t a 
40 

V r i e n t . Very obviously the b e n e f i c i a r i e s of Por

tuguese cartographic information c i r c u l a t i n g i n the 

E a s t I n d i e s they were determined to not make the same 

mistakes as the Portuguese and yet maintain the 

p o s s i b i l i t y of f r u i t f u l contact w i t h l o c a l knowledge. 

The s o l u t i o n adopted by the Dutch E a s t I n d i a 

Company to t h i s problem was to c r e a t e t h e i r own Javan 

cartographic o f f i c e . I n 1618 the Chamber of Amster

dam t o l d the E a s t I n d i a Company Governor, General 

Coen, that they had s u p p l i e d s h i p s w i t h la r g e s c a l e 

c h a r t s to be used i n the waters from Bantam to Japan. 

Ships r e t u r n i n g to Holland were obliged to hand t h e i r 

F a r E a s t e r n c h a r t s to the f l e e t master i n Bantam, and 

a f t e r 1620 to him i n a new o f f i c e a t B a t a v i a . I n t h i s 

manner the Chamber of Seventeen i n Amsterdam hoped to 

solve s e v e r a l problems. They avoided the s e c u r i t y 

r i s k s and c o s t s of sending out v a s t numbers of c h a r t s 

from Amsterdam. As each s h i p c a r r i e d a standard 

stock of 3k small and l a r g e s c a l e c h a r t s f o r the 

voyage from the Texel to B a t a v i a the numbers i n v o l v e d 

alone would have presented a considerable problem of 

c o n t r o l , for many were at sea a t any given moment, 

and an o v e r a l l check of stock was v i r t u a l l y i m p o s s i b l e 
^ H i s a t l a s , m i s c e l l a n y r e f e r s to "Pet rus P lancius"and 
B a p t i s t a ^ V r i e n t / 7 i n the p r b i s t a r r a m m and u n i v e r s a l 
maps". B a p t i s t a V r i e n t i s quoted i n context of Java 
Minor and the Dutch map of the Mare Lantchedol. His 
r e f e r e n c e to Petrus P l a n c i u s must r e f e r to the 159^ 
maps that appeared i n L i n s c h o t e n ' s I t j n t r ^ t i o of 1596* 
Some copies had a t i t l e that mentioned Joanes Bap-
t i s a V r i e n t . 
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given the time needed to pass such information from 

Amsterdam to B a t a v i a or i n r e v e r s e . The l i k e l i h o o d 

of a c c i d e n t a l l o s s , shipwreck, or capture by enemy a c t i o n 

was s u f f i c i e n t to cause worry even before the poss

i b i l i t y of d e l i b e r a t e attempts by f o r e i g n e r s to 

obtain such c h a r t s was considered. C e r t a i n l y the 

Chamber was w e l l aware of the value of Portuguese 

ch a r t s from which they had learned so much, but 

e q u a l l y they d i d not want to make s i m i l a r mistakes i n 

t h e i r commercial s e c u r i t y p r e c a u t i o n s . However, i t 

was i n f i n a n c i a l terms that they f i r s t j u s t i f i e d 

the running of a cartographic o f f i c e i n B a t a v i a , and 

because the man hours i n v e s t e d i n t h e i r stock of 

manuscript c h a r t s was v a s t . Such was the background 

to t h e i r comment i n a l e t t e r to Governor Coen i n 

1620, saying that through t h i s o f f i c e and a c t i v i t y 

of the f l e e t master i n B a t a v i a they hoped to be 

r e l i e v e d of the burden of sending so "many of the 

valu a b l e c h a r t s to I n d i a " . 

I n a d d i t i o n to the p o s s i b i l i t i e s of stock 

checking and stock r e d u c t i o n o f f e r e d by the es t a b 

lishment of the B a t a v i a o f f i c e , there was the added 

b e n e f i t t hat the o f f i c e was s i t e d c o n v e n i e n t l y f o r 

the l o c a l c a r t o g r a p h i c and maritime t r a d i t i o n s of 

the Javanese and other n a t i v e A s i a n t r a d e r s , to be 

f u l l y and q u i c k l y e x p l o i t e d i n c o r r e c t i n g and improv

ing c h a r t s of the archipelago and indeed of much o f 

the F a r E a s t . __ 
Dr.G,G.Schilder, Th« Or g a n i s a t i o n and Development 

of thp Dutch E a s t I n d i a Company* a Hvdrograchic 
O f f i c e i n the 17th century. Paper f o r 6 th I n t e r 
n a t i o n a l Conference on the H i s t o r y of Cartography 
1975» Greenwich, page 9 . 
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The E n g l i s h were undoubtedly j e a l o u s o f the c a r 

tographic information acquired and protected so w e l l 

by the Dutch, e s p e c i a l l y a f t e r the d i s a s t e r a t 

Amboyna i n 1623, which i n p r a c t i c e marked t h e i r 

e x c l u s i o n from the a r e a f o r purposes of r e g u l a r trade. 

I n 1648 Pinkerton's account of Captain P e l s a e r t ' s 

famous voyage to d i s a s t e r o f f Western A u s t r a l i a i n 

1629 included the comment i n i t s i n t r o d u c t i o n that 

" I t has appeared v e r y strange to some able 
judges t h a t the Dutch should make so great 
account of these southern c o u n t r i e s as to 
cause a map of them to be l a i d down i n the 
Stadthouse of Amsterdam, and y e t to p u b l i s h 
no d e s c r i p t i o n of them .„. they have taken 
a l l imaginable pains to prevent any r e l a t i o n s 
from being published which might i n v i t e other 
n a t i o n s to make attempts t h i s way",^ 

What did not emerge, even i n 1648, was the 

extent of Dutch improvements to n a v i g a t i o n a l i n s t r u 

ments based on I b e r i a n d esigns. T h i s only emerged 

when P e l s a e r t s ' s s h i p was i n v e s t i g a t e d by Jeremy 

Green's team of underwater a r c h a e o l o g i s t s i n 19^5. 

There were globe r i n g s i d e n t i c a l w ith some of Bleau's 

globe of e a r l y 17th century date, a p a i r of b r a s s com

passes, an a s t r o l a b e of t r a d i t i o n a l type, accompanied 

by one of new design i d e n t i c a l w ith the semi-spheres^r 

h a l f a s t r o l a b e s preserved a t Skokloster C a s t l e and 

i n the Kronberg P a l a c e , E l s i n o r e . 

YeT A i e t ^ e r t r i b u t e to Dutch development of 

I b e r i a n i n s t r n m e n U t i o n w a s Green's d i s c o v e r y of the 

e a r l i e s t known p r o t r a c t o r , p r e j e w e d so .iea.r the "Southern 

Vilhjamur Stefansson, Great Adventurers and 
E x p l o r e r s , R.Hale, London, 1947, p. 654. 
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43 Route". T h i s route i n v o l v e d d e v i a t i n g from the 
old Portuguese route to I n d i a and s a i l i n g due e a s t 

from the Cape of Good Hope avoiding the monsoons, 

u n t i l Western A u s t r a l i a was s i g h t e d , before a north 

w e s t e r l y course was taken to pass through the Sunda 

S t r a i t s to B a t a v i a i t s e l f . Hendrick Brouwer had 

pioneered i t i n 1613 and i t had been adopted as the 

safe o f f i c i a l route by the V.O.C i n 1617 even though 
44 

i t l e d to a few d i s a s t e r s l i k e P e l s a e r t ' s . 
N e vertheless the v e r y presence of the "Batavia 1* 

i n those waters i n 1629 showed how f a r the Portuguese 

had l e t t h e i r e a r l i e r c a r t o g r a p h i c and commercial 

l e a d s l i d e into d e c l i n e . The l e t t e r of 27th March, 

1629 w r i t t e n by P h i l i p I V to D. Miguel de Noronha, 
Count of Limahon, V i c e r o y of I n d i a which we have 

45 

a l r e a d y seen shows that t h i s was because the 

Portuguese f a i l e d to recognise the s i g n i f i c a n c e of 

the Indonesian interchanges, and that f a r too l a t e 

they r e a l i s e d the true s t r a t e g i c value of the n a v i 

g a t i o n a l information they gleaned from interchanges 

so near the goal of envious Europeans,in the Spice 

I s l a n d s themselves. 
43 

D„W.Watersj The Navigation and Instruments of the 
B a t a v i a , Dutch E a s t Indiamen 1629. 8igme Collogue 
d 8 h i s t o i r e maritime. B e i r u t , 1970, pp.505-15. 
44 

J.N.Green, 8The V.O.C. sh i p B a t a v i a wrecked i n 
1629 on Homtman Abrolhos A u s t r a l i a ' TntgmatA,OAal 
Jou r n a l of N a u t i c a l Archaeology and Underwater 
E x p l o r a t i o n , V o l . 4 , No .1 , 1975. 
45 

See Chapter I V the Decline of I b e r i a n N a v i g a t i o n a l 
S e r v i c e s 1586-1620, footnote 62. 
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Chapter 10 

The P a c i f i c Interchange 

To the eas t of Indonesia a quite d i f f e r e n t 

encounter between European n a v i g a t o r s and n a t i v e 

mariners took pl a c e . Much to the s u r p r i s e of s i x 

teenth century Europeans coming from America w i t h 

the Southern P a c i f i c trade winds a t t h e i r back, the 

P a c i f i c Ocean was found to contain great i s l a n d 

chains i n h a b i t e d by s e v e r a l groups of n e o l i t h i c 

people. Despite t h e i r t e c h n i c a l d e f i c i e n c i e s , these 

i s l a n d peoples a l l showed remarkable maritime s k i l l s 

and the experience of oceanic n a v i g a t i o n . Nearly 

every European v i s i t o r i n the s i x t e e n t h century, 

even those compiling matter of f a c t n a v i g a t i o n a l 

j o u r n a l s , were moved to w r i t e about the s k i l l s of 

these mariners. I n the s i x t e e n t h and e a r l y seven

teenth c e n t u r i e s the Spaniards f a c i n g the many prob

lems of the P a c i f i c c r o s s i n g turned to these 

i s l a n d e r s , or even l o c a l South American p i l o t s , to 

f i l l the gaps i n ' t h e i r 9 knowledge. 

Though the Portuguese and Spanish a r r i v e d on 

the f r i n g e s of the P a c i f i c w ith seemingly b e t t e r 

n a v i g a t i o n a l instruments and b e t t e r c e l e s t i a l know

ledge, they found t h e i r methods inadequate to s o l v e 

the problems of P a c i f i c n a v i g a t i o n . The v a s t n e s s 

of the P a c i f i c and i t s many s c a t t e r e d i s l a n d s p r e 

sented a huge challenge to n a v i g a t o r s . I t was even 

more daunting because the Spaniards had a t f i r s t no 

knowledge of the wind and c u r r e n t systems of the 

P a c i f i c , nor did they r e a l i s e u n t i l Q u i r e s 8 s voyage 

of 1606 j u s t how much t h e i r compasses were s u b j e c t 
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to ' v a r i a t i o n 1 J Over voyages of s e v e r a l thousand 

miles, v a r i a t i o n could p l a y havoc w i t h 'dead reckoning* 

e s t i m a t e s , because i t introduced cumulative e r r o r s 

as n e i t h e r speeds nor c u r r e n t s , nor courses, could be 

estimated w i t h c e r t a i n t y . They came to t r u s t 

t h e i r measurements of l a t i t u d e once they had 

acq u i r e d s u f f i c i e n t knowledge of the southern sky. 

However, a t f i r s t they could not even t r u s t those 

readings because the t a b l e s contained i n t h e i r 

almanacks were based on those of Zacuto and Regio-

montanus. Those astronomical t a b l e s were based on 

the Ptolemaic theory of c o n c e n t r i c heavenly spheres 

and on an estimate of the diameter of the E a r t h t h a t 
was too s m a l l . I t was thus v i r t u a l l y impossible to 
1 
The f o l l o w i n g observations of compass v a r i a t i o n were 
made durxng 1606. Sources are mentioned i n b r a c k e t s . 
A compass point B 11? „ 
February 5th b. N.E. ( T o r r e s ) 
February 22nd b. N.E. v e r y n e a r l y a i" ( T o r r e s ) 
March 21st b. N.E. { of i (media q u a r t e r ) ( Q u i r o s ) 

("some e r r i n g to NW by about £ others 
l e s s " ) 

May to June Port of Vera Cruz to NE 7 ( Q u i r o s , 
L e z a ) 

J u l y 2nd Equator to NE \ (Leza) 
J u l y 4th to N.E. T and £ (Quiros) 

" I t has a l r e a d y been noted that the 
compass e r r e d T; to NE and not i t was 
checked to the Equator and found to 
v a r y more than a \ and \ to the NE 
( M a n i l l a ) 

J u l y 31st T r o p i c to N.E. T and % ( q u a r t e r of 
media ) (L e z a ) 

September 15th to N.E. ^ of { (media q t a r t e r ) ( L e z a ) 
September 16th 'Very s l i g h t ' (Quiros) 
October 6th T r o p i c of Cancer, no v a r i a t i o n ( L e z a ) 

T h i s t a b l e i s adapted from C . K e l l y . 
Vol.1 p.5k La A u s t r a l i a Del E s p i r i t u 
Santo , Hakluyt S o c i e t y , S e r i e s I I 
Voi.cxxvi, 1966. 
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make accurate c h a r t s , or p l o t courses with any 

accuracy, using j u s t I b e r i a n instruments. T h i s 

could l e a d to disagreements between n a v i g a t o r s and 

masters, and even to mutiny.^ 

Magellan's p i l o t , San Martin, f a c e d j u s t such 

problems on the f i r s t European ex p e d i t i o n to r e a c h 

and c r o s s the P a c i f i c . San Martin expressed s e r i o u s 

misgivings about h i s instruments and t a b l e s while 

he was s t i l l i n the Bay of Rio de J a n e i r o . He had 

hoped to check h i s own d a i l y observations a g a i n s t 

astronomical t a b l e s prepared by Regiomontanus and 

Zacuto, but as he progressed southward h i s obser

v a t i o n s became i n c r e a s i n g l y divergent from those 

p r e d i c t e d by h i s almanack. He r i g h t l y concluded h i s 

almanack was erroneous. Meanwhile as Magellan 

pressed southward i n s e a r c h of a s t r a i t that l e d 

to the P a c i f i c , the Spanish o f f i c e r s of Magellan's 

f l e e t grew f r i g h t e n e d , because they had enough 

c e l e s t i a l knowledge to a p p r e c i a t e San Martin's 

p e r p l e x i t y . E v e n t u a l l y the Spaniards mutinied a t 

J o u r n a l of F r a y Martin de Munilla O.F.M. f o r March 
22nd, 1606 records 
"There was some confusion due to the d i f f e r e n c e 
between the p i l o t s ' c a l c u l a t i o n s of our p o s i t i o n on 
t h e i r c h a r t s , as showed the d i s t a n c e s a i l e d g r e a t h e r 
than o t h e r s j a l s o over the l a t i t u d e they were i n as 
w e l l as the route which the General ^Quiros/^ s a i d he 
followed on another o c c a s i o n when he came as c h i e f 
p i l o t w i t h the Adelanto Alvaro de Mendana to colon
i s e the Solomon I s l a n d s . He s a i d t h i s was the 
i s l a n d of San Bernado. Others s a i d i t was c a l l e d 
L a S o l d a r i a . Others again thought i t was n e i t h e r 
the one nor the other, but another newly d i s c o v e r e d . 
T h i s was most l i k e l y as the d e s c r i p t i o n the General 
had given did not f i t the appearance of the i s l a n d . 
And so each one marked i t on h i s chart where he 
found i t , intending to d i s c o v e r l a t e r where the 
error l a y " . 

M a n i l l a was c o r r e c t f o r the i s l a n d was N i u l a b i t a i n 
10° k5 S 179° 30«c. See K e l l y V o l . 1, p.168. 
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S t . J u l i a n ' s Bay on 1st A p r i l 1520, only to be 
3 

suppressed by Magellan's Portuguese s a i l o r s . 

Before Magellan even departed from Spain, 

San Martin and Ruy F a l e i r o had c o r r e c t l y f o r e s e e n 

that the Spaniards would need a method of e s t i m a t i n g 

longitudes i f they were to c r o s s the P a c i f i c w i t h 

assurance. Ruy F a l e i r o suggested a method based on 

the measurement of d i s t a n c e s between the sun, the 

moon and other p l a n e t s that could be used without 

w a i t i n g f o r rare e c l i p s e s or c o n j u n c t i o n s . When 

t r i e d a t the Rio Henedo i n 1519, San Martin found 

the method erroneous. He concluded that i t was due 

to poor t a b l e s . His South American experiences 

w i t h astronomical t a b l e s l e d to h i s abandoning the 

method a l t o g e t h e r . He d i d , however, get the chance 

to use the proven method of observing an e c l i p s e 

of the sun on 11th October, 1520. _ 
Edouard R o d i t i , Magellan of the P a c i f i c . Faber, 

London 1972, pp .172-185. Note a l s o t h a t h i s Portu
guese c h i e f p i l o t Estevao Gomez t r i e d to rouse some 
o f f i c e r s a f t e r the mutiny i n September 1520 to 
abandon t h e i r s e a r c h f o r a s t r a i t and s a i l v i a the 
Cape of Good Hope to the Moluccas. Gomez l a t e r 
d e serted Magellan, s a i l i n g the San Antonia back to 
S e v i l l e w i t h the news that the sought f o r s t r a i t 
had been found. L a t e r a c q u i t t e d of mutiny, Gomez 
was knighted f o r the d i s c o v e r y of the s t r a i t by 
King Charles V i n 153^. 
4 
DocumentorIneditos. • Memoria s o l a r e l a t e n t a t i v e s 

hechar y P r i n c o s e f r e i d o r en espana a l que r e s o l v e r e 
e l problema de l a l o n g i t u d en l a mer* by D.Eustaquio 
Fernandez de Navarette Vol .121 pp .92 and 105. San 
Martin took much information from Ruy F a l e i r o , the 
Portuguese, who planned the expedition w i t h Magel
l a n . I n 1517 astronomer and geographer Ruy F a l e i r o 
deserted to S e v i l l e from Lisbon and he brought along 
h i s brother F r a n c i s c o F a l e i r o , author of a n a v i g a 
t i o n manual Tratado d e l esphera y d e l a r t e d e l 
marear S e v i l l e 1535. I t contains the f i r s t p r i n t e d 
d i s c u s s i o n of d e c l i n a t i o n and i s one of the r a r e s t 
books on n a v i g a t i o n . 
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However an e c l i p s e was too r a r e an event to 

f a c i l i t a t e the r e g u l a r measurement of longitude 

that was wanted on a long ocean voyage. Magellan's 

f l e e t was not the f i r s t to s u f f e r because i t could 

not f i x i t s p o s i t i o n . I t was not u n t i l the mid-

eighteenth century that longitude could be found to 

an accuracy of \ % using Tobias Mayer's t a b l e s , or 

chronometers invented by H a r r i s o n and Le Roy. 

As the very s i z e of the P a c i f i c Ocean high

l i g h t e d the t e c h n i c a l d e f i c i e n c i e s of t h e i r n a v i g a 

t i o n , so s i x t e e n t h century Spaniards had to seek 

other guidance. They did t h i s by b u i l d i n g up t h e i r 

w r i t t e n records of P a c i f i c voyages and by c o n s u l t 

ing l o c a l t r a d i t i o n s amongst P a c i f i c mariners. I t 

i s here proposed to examine those l o c a i t r a d i t i o n s 

to show the nature of t h e i r n a v i g a t i o n a l knowledge 

and experience, and then to show the c h r o n o l o g i c a l 

b u i l d up of Spanish information that u t i l i s e d such 

sources. I t w i l l a l s o be shown how l a t e r Northern 

European s a i l o r s , such as Drake and Cavendish,were 

only able to manage P a c i f i c c r o s s i n g s because they 

captured Spanish information and experienced p i l o t s , 

or seamen from the P a c i f i c I s l a n d s e 

The most advanced maritime powers to border 

on the P a c i f i c were the Chinese and Japanese. T h e i r 

t r a d i t i o n s c e r t a i n l y record the dominant f e a t u r e of 

the Northern P a c i f i c meteorological system, the 

Sub-Arctic or North P a c i f i c Current that r a n e a s t -

west above l a t i t u d e 38°N e Indeed i t i s now normally 

known by i t s Japanese name as the"Kuroshio CurrentT 
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The Chinese knew i t as the "Wei L u l 

Chinese e x p l o r a t i o n of the P a c i f i c was never 

extensive because they p r e f e r r e d the r i c h e r trade 

routes to the South and South V e s t . However, i t 

was of long standing. I n 219 BC Hsii Fu of Ch'i and 

others made a request of the Chinese Emperor saying: -
w I n the middle of the ^ E a s t e r n ^ sea there 
are three magic mountain i s l e s , P h e ng-lai, 
Fung Chang and Yung Chou, i n h a b i t e d by 
immortals. We beg to be a u t h o r i s e d to put 
to sea, a f t e r p u r i f i c a t i o n and accompanied 
by young men and g i r l s to go f o r t h i n s e a r c h 
of these i s l a n d s . The Emperor approved t h i s 
p e t i t i o n and despatched Hsu Fu w i t h s e v e r a l 
thousand young men and maidens to go and look 
f o r the abodes of the immortals i n the 
E a s t e r n Ocean".5 

T h i s bears an e x t r a o r d i n a r y resemblance to 

some Po l y n e s i a n t r a d i t i o n s of t h e i r magical f a t h e r 

land, though there i s no ethnographical evidence f o r 

P o l y n e s i a being s e t t l e d by the Chinese. A l a t e r 

Chinese work would suggest Chinese mariners fought 

shy of t h e i r Great E a s t e r n Ocean and i t s dangerous 

c u r r e n t s . Chou C h l i - F e i wrote i n 1178 i n the L i n g -

V a i T a i T a s — 

* I have heard say that i n the Great 
E a s t e r n Ocean there i s a bank of some 
myriads of ' l i ' i n length and nearby 
i n the Wei-Lti, the place where the 
waters pour down i n t o the Nine Underworlds. 
I n times gone by a c e r t a i n ocean going 
junk was d r i v e n by a great w e s t e r l y wind 
to w i t h i n h e a r i n g d i s t a n c e of the r o a r 
and thunder of the waters of Wei Lu of 
the Great E a s t e r n Ocean. No land was to 
be seen. Suddenly there arose a strong g 
e a s t e r l y wind and so the junk was saved." 

I t i s not beyond the bounds of p o s s i b i l i t y 

t h a t the Chinese could have used t h e i r junks and 

the p r e v a i l i n g w e s t e r l i e s to r e a c h America. I n 
5 
Needham Science and C i v i l i s a t i o n i n China Vol.4 

p a r t 3, p.332^ ~ 
6 I b i d . Vol.4, p a r t 3, p.550. 
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more modern times Chinese junks have o c c a s i o n a l l y 
7 

been c a s t up on Hawaii's shores. Some anthrop

o l o g i s t s say the i n h a b i t a n t s of E a s t e r n P o l y n e s i a 

may a l s o have come t h i s way a c r o s s the North 

P a c i f i c before going on to the Marquesas, T a h i t i 

and New Zealand. By 15^5 the Spaniards appear to 

have learned of the Kuroshio c u r r e n t through P a c i f i c 

sources, probably Micronesian ones, f o r the ships 

of A r e l l a n o and Urdanetta d e l i b e r a t e l y s a i l e d 

n o r t h of the Mariana I s l a n d s i n 1565 when attempt

ing the e a s t to west c r o s s i n g that year. 

Heyerdahl b e l i t t l e d the n a v i g a t i o n a l s k i l l s 

of the Melanesians suggesting 
"Even men of the pre-mechanical age could 
move i n one d i r e c t i o n as e a s i l y as the 
other so long as they t r a v e l l e d on l a n d 
or over short s t r e t c h e s of water". 

Malinowski, however, had s t r e s s e d the mari

time s k i l l s of the Melanesians i n h i s book "The 
o 

Argonauts of the Western P a c i f i c " . He noted the 

Melanesians had e x t e n s i v e t r a d i n g a r e a s . The 

Motu extended from Port Moresby around the Papuan 

Gulf and along the 500 m i l e s of e a s t e r n and c e n t r a l 

New Guinea. 'Kula' t r a d i n g encompassed the 

Crusades, Woodlark Islands,the T r o b r i a n d Archipelago 

the d'Entrecasteaux, New Guinea and R o s s e l I s l a n d . 

^ K e l l y . Vol.1, p.80 c i t e s works by E.S.C.Handy, 
C.Hedley and J . H o r n e l l . g 
T.Heyerdahl American I n d i a n s i n the P a c i f i c 

London,Allen Unwin 1952, p.53. 
o 
7B.Malinowski Argonauts of the Western P a c i f i c 
London, K.Paul, 1922 chapters 4-11. 

I 
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He noted that those i n v o l v e d i n 

Kula t r a d i n g always proceeded s t r a i g h t 
10 

to t h e i r d e s t i n a t i o n s f o r f e a r of h o s t i l e welcomes. 

They made the maximum use of p r e v a i l i n g winds and 

c u r r e n t s . I n 1922 Malinowski noted :-
"The n a t i v e s have no need of even the most 
elementary knowledge of n a v i g a t i o n . B a r r i n g 
a c c i d e n t s they never have to d i r e c t t h e i r 
course by the s t a r s . Of these they know 
c e r t a i n outstanding c o n s t e l l a t i o n s , s u f f i c i e n t 
to i n d i c a t e f o r them the d i r e c t i o n should they 
need i t . They have names f o r the P l e i a d e s , 
the Orion and the Southern Cross, but know
ledge was l o c a l i s e d i n the v i l l a g e of Wawela, 
and handed down the maternal law of c h i e f s ' 1 . * ^ 

Malinowski noted Kula t r a d e r s never s a i l e d more 

than s i x m i l e s , or out of s i g h t of land, but other 

Melanesians must have done so to s e t t l e an a r e a 

covering New Guinea, the Bismarck Archipelago, the 

New Hebrides, the Solomon I s l a n d s and F i j i . 

However, l i t t l e r e s u l t e d from the Melanesian 

contacts made by the f i r s t I b e r i a n v i s i t o r , De 

Meneses. T h i s Portuguese had s a i l e d h i s ship along 

the coast of New Guinea i n 1526, even though he was 

then to the east of the meridian debated a t Badajoz-

E l v a s . The remaining I b e r i a n v i s i t o r s were a l l 

Spaniards. 

Alvaro Saavedra made the f i r s t o f f i c i a l 

s i g h t i n g of New Guinea and r a n i n t o the t e e t h of 

the n orth e a s t trade winds i n 1528. Forced to 

r e t u r n to the Moluccas, he t r i e d a more s o u t h e r l y 

course and s a i l e d along the northern c o a s t s of New 

Guinea f o r 1,500 m i l e s . He then changed course 

near New B r i t a i n to the North and s a i l e d i n t o 

I b i d . p.222. 
1 1 I b i d . p.224. 
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M i c r o n e s i a . Next to a r r i v e were Hernando de 

G r i j a l v a ' s crew, who a f t e r murdering t h e i r 

c a p t a i n , came to g r i e f on the shores of New 

Guinea i n 1537* L a t e r v i s i t o r s would in c l u d e 

Mendana who i n 1568 reached the Solomon I s l a n d s , 

and again when he reached Santa Cruz i n 1596 

wi t h Quiros. L a t e r Quiros would r e t u r n y e t a g a i n 

to L ' A u s t r a l i a d e l E s p i r i t u Santo i n 1606. His 

c h a p l a i n , M u n i l l a , wrote of the Melanesians whom 

he encountered on Quiros's e x p e d i t i o n i n 1606 

"every s i n g l e day i n order to deceive us, 
they came without weapons and sent ahead 
boys and women who cunningly beckoned to 
our men, w h i l e the r e s t l a y i n ambush".^ 

I t was a p i t y he d i d not know th a t i n Melanesia 

the presence of women i n v a r i a b l y s i g n i f i e s peace. 

T o r r e s wrote of E s p i r i t u Santo*s n a t i v e s that 
K t h e y d i d not any time wish to make peace 
w i t h us, and though we f r e q u e n t l y con
v e r s e d together and made them presents 
never w i t h t h e i r goodwill d i d we s e t foot 
on shore 

I t would be i n t e r e s t i n g to know i f T o r r e s , 

who had an e x c e l l e n t r e l a t i o n s h i p w i t h the n a t i v e s 

of Tuamaco, took Melanesians onto h i s s h i p . Cer

t a i n l y the l o c a l knowledge of a 8Motu l would have 

helped him thread the dangerous shoals 

and r e e f s that abounded i n the s t r a i t he threaded 
1 4 

between New Guinea and A u s t r a l i a i n 1606. 
1 2 K e l l y V o l . 1 , p.210. 
1 3 I b i d . p.87. 
14 » 

G.C.Ingleton. The f i r s t Navigation of T o r r e s 
S t r a i t . Some Comments'. Jou r n a l of Navigation. 
Vol.31, No.2, May 1978, pp.231-243. 
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I b e r i a n contacts w i t h the Micronesians 

were r a t h e r more f r u i t f u l . Spaniards s a i l i n g 

from South America w i t h the trade winds a t t h e i r 

backs, had to pass the Mariana I s l a n d s i f they 

were bound for the P h i l i p p i n e s and China whereas f o r 

the Moluccas they had to pass a r c h i p e l a g o s s e t t l e d 

by Micronesians that s t r e t c h e d f o r over 4,000 

m i l e s . 

The peoples who f i r s t s e t t l e d i n Micronesia 

had an even more complex ethnographic background 

than the Melanesians, and must have been much 

f i n e r n a v i g a t o r s than the Melanesians to have 

struggled v a s t d i s t a n c e s a g a i n s t c o n t r a r y trade 

winds and the v i o l e n t t r o p i c a l storms and s e t t l e d 

an a r e a s t r e t c h i n g from I n d o n e s i a , v i a the Bismarck 

Archipelago to the Marshall I s l a n d s . On the way they 

brought d e f i n i t e Indonesian i n f l u e n c e s , such as 

canoe-forms, house-forms, b e t e l chewing and 

p o t t e r y to the Bismarck Archipelago and the 
15 

Marshall I s l a n d s . 

P olynesian t r a d i t i o n s are evident i n the 

f i n e account of the n a v i g a t i o n a l s k i l l s of the 

G i l b e r t and E l l i c e i s l a n d e r s by Arthur Grimble. 

He reviewed the g e n e a l o g i c a l evidence f o r the 

migration of these people and t h e i r f a r d i s t a n t 

o r i g i n s i n the west, twenty-five and thirty-

generations b e f o r e . I t was i n the west that old 
kings and 8 b u - n - a n t i 8 -"the breed of ghosts'!- had 

16 
o r i g i n a t e d . Now, however, they looked to 
_— -

Heyerdahl, American I n d i a n s i n the PacJ^f^c |?^.15-
1^A.Grimble Heturn to the I s l a n d s London, John 
Murray, 1957, pp.49-58. 
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Samoa f o r t h e i r a n c e s t o r s , and dreaded being 

swept westward by the South E a s t e r n trade winds. 

Thus Grimble wrote J — 

"So as not to s t a y outside the l i m i t s -
e s p e c i a l l y windward l i m i t of s a f e t y when 
they navigated beyond the s i g h t of land, 
generations of fishermen and voyages b u i l t 
up a system of 8 b e t i a 8 or seamarks, by which 
i f only a man knew enough of them he could 
be sure of h i s p o s i t i o n i n r e l a t i o n to any 
i s l a n d of the G i l b e r t group. These s i g n 
posts i n mid-ocean might be shoals of f i s h , 
f l o c k s of birds,masses of f l o a t i n g weed, or 
merely the way c e r t a i n f i s h , or b i r d s or 
weeds, behaved. They could be shapes of 
waves, or t h e i r s i z e or d i r e c t i o n of f r e 
quences; they could be l i n e s of driftwood, 
or s h i n i n g s t r e a k s on the f a c e of the waters, 
or c o n d i t i o n s of atmosphere, the high or 
low v i s i b i l i t y , or even the smell of a i r , 
ranging from land s c e n t s to the 'bu-n-anti 8 

the s t i n k of ghosts, t h a t t o l d you how near 
you were d r i f t i n g to the western point of 
no r e t u r n . Impalpable f o r the most pa r t to 
any average European, these 8 b e t i a 9 were 
as c l e a r and s i g n i f i c a n t to the ordinary 
G i l b e r t e s e fisherman as a bent blade of 
g r a s s or the displacement of a twig under
foot might be to a t r a c k e r of the A u s t r a l i a n 
bush". 17 

L a t e r i n h i s account of the voyage w i t h 

an old p i l o t from Tarawa, Grimble noted;-
WA compass was another of the things he could 
do without. He had h i s guiding s t a r s f o r 
every n i g h t of the y e a r and every s t a t e of 
wind or c u r r e n t , he s a i d , and these w i t h 
h i s sense of s m e l l made him independant 
o f white men's inventions"„ 18 

Amongst the G i l b e r t and E l l i c e i s l a n d e r s 

and the i n h a b i t a n t s of the Marshall I s l a n d s 

f a m i l i a r i t y w i t h n a t u r a l s i g n s , the s t a r s and 

the 8 f e e l of the s e a 8 was and s t i l l i s c u l t i v a t e d 

from an e a r l y age i n the c h i l d r e n . On the i s l a n d 

' I b i d . p.57. 
^ I b i d . p.55« 
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of Arorae i n the G i l b e r t and E l l i c e I s l a n d s a 

p r i m i t i v e n a v i g a t i o n school has been d i s c o v e r e d 

w i t h i n a lar g e hut. Every group of s t a r s was 

marked i n the thatchwork of the roof, and the 

young n a v i g a t o r s were expected to l e a r n there 

the r e l a t i v e p o s i t i o n s of the s t a r s . Only when 

they had thoroughly mastered these s p a t i a l 

r e l a t i o n s h i p s were the young tu t e e s taken to 

the e a s t e r n beaches to watch the r i s e of c o n s t e l l a -
19 

t i o n s through the n i g h t . 

To help p o s i t i o n f i n d i n g through observing 

the s t a r s a "sacred c a l a b a s h 9 was used, a p r i m i t i v e 

forerunner of the bubble s e x t a n t . A simple bowl 

was d r i l l e d w ith a s e r i e s of h o l e s placed midway 

between the bottom and top or rim. A s l i g h t l y 

l a r g e r hole was bored above these h o l e s , and a 

notch made i n the rim opposite before the bowl was 

f i l l e d w i t h water up to the l e v e l of the r i n g of 

h o l e s . The n a v i g a t o r then t r i e d to view the Pole 

S t a r through the viewing hole, the ho l e s being a 

simple p r e c a u t i o n a g a i n s t the n a v i g a t o r f a i l i n g 

to keep h i s calabash h o r i z o n t a l . I f the Pole S t a r 

f e l l e x a c t l y on the rim and no water s p i l l e d he 

knew he was i n the same l a t i t u d e as h i s s t a r t i n g 

point where the cal a b a s h was made. The only 
20 

known calabash of t h i s type was found on Hawaii. 
19 
^A.B.A.Hutson, The N a v i g a t o r 8 s A r t . C l a r k Doble 

and Brendon L t d . Plymouth 1974, pp.23-24. 
2 0 I b i d . pp.25-27, 
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The Marshall I s l a n d e r s used a very d i f f e r 

ent type of n a v i g a t i o n a l a i d i n conjunction with 

t h e i r knowledge and ' f e e l 1 f o r the changes i n 

the oceanic s w e l l s . These diagrammatic guides, 

erroneously but p o p u l a r l y known as ' s t i c k c h a r t s ' 

were designed to r e p r e s e n t the p a t t e r n of i n t e r 

s e c t i o n s of oceanic s w e l l s caused by i s l a n d s 

i n the path of c u r r e n t s . I n other words they 

were land f i n d i n g a i d s f o r use i n i n t e r p r e t i n g 

the a r e a ' s s w e l l p a t t e r n . These a i d s were made 

of palm r i b s bound together w i t h s e n n u i t , and 

upon which were a l s o placed and bound stones and 

other items which represented i s l a n d s . T h e i r 

makers of n e c e s s i t y considered the p o s i t i o n of 

those i s l a n d s t h at caused the d i s t i n c t i v e changes 

i n oceanic s w e l l , but the f i n i s h e d product d i d 

not always bear a resemblance to the r e a l s p a t i a l 

r e l a t i o n s h i p of the i s l a n d s . The 'mattang' type 

which David Lewis considered the only t r u l y t r a d 

i t i o n a l type d i d not show s p a t i a l r e l a t i o n s h i p s 

of the i s l a n d s , but the 'meddo6 and ' r e b b i l i b ' 

types d i d , Lewis thought the l a t t e r types 

though quite t r a d i t i o n a l i n c o n s t r u c t i o n perhaps 

betrayed evidence of interchanges with Europeans 

before the f i r s t s e r i o u s study of these a i d s 

was made by Captain Winkler of the German Navy i n 
21 

1899. 

21 
David Lewis The Voyaging S t a r s . S e c r e t s of 

the Present I s l a n d Navigators . C o l l i n s . Sydney, 
1978. pp.118-20. 
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Most of the other types of n a v i g a t i o n a l 

a i d deployed m Oceania were land based, f o r 

example the p a i r s of t a l l p oles e r e c t e d on the 

i s l a n d of Arorae. I f a given p a i r were a l i g n e d 

they would enable a canoe s e t t i n g out f o r an 

i s l a n d perhaps 80 m i l e s away to begin on the 

c o r r e c t course. The p a i r s to be a l i g n e d f o r 

Nikunau,Onotoa and Tamana were d i f f e r e n t and 

were c a r e f u l l y s e t out. They have been d i s c u s s e d 

m d e t a i l by David Lewis as p a r t of h i s wide 

ranging study of these i s l a n d e r s and t h e i r n a v i -
22 

gating s k i l l s . 

I t was j u s t such s k i l l s and knowledge 

whch the Spaniards sought as they too t r i e d 

to make i s l a n d hopping voyages a g a i n s t the pat

t e r n of the trade winds . 

Magellan's voyage was the f i r s t to contact 

the Micronesians. Magellan, however, was not 

enamoured of those i s l a n d e r s because a f t e r a 

harrowing journey a c r o s s the P a c i f i c he found 

the i n h a b i t a n t s only too w i l l i n g to s t e a l h i s 

remaining s u p p l i e s . I n ex a s p e r a t i o n he c a l l e d 

the i s l a n d s the 'Ladrones' and s e t out to punish 

the t h i e v i n g i s l a n d e r s . I n the ensuing p u n i t i v e 

expedition P i g a f e t t a spent much of h i s time 

observing the i s l a n d e r s . I n t h i s J o u r n a l Piga

f e t t a made ext e n s i v e r e f e r e n c e to the maritime 

s k i l l s of these i s l a n d e r s . He noted much about 

the n a t i v e c u l t u r e , i n c l u d i n g the f a c t t h at the 
David Lewis We, the Navigators A u s t r a l i a n 

N a t i o n a l P r e s s 1972. See the Appendix pp.316-322. 
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main r e c r e a t i o n of both sexes was making i n t e r -

i s l a n d journeys i n t h e i r canoes and catamarans. 

He was f a s c i n a t e d by t h e i r boats and the handling 

s k i l l s of the i s l a n d e r s as they mobbed Magellan's 
23 

s h i p . Many of the Spaniards who l a t e r followed 

Magellan to the P h i l i p p i n e s would make Guam a 

port of c a l l to water and r e v i c t u a l , so that Guam 

would develop q u i t e d i f f e r e n t l y from the r e s t of 

Micronesia. 

Saavedra i n 1528 aboard the ' F l o r i d a * 

sighted many i s l a n d s of the Admiralty and Marshall 

Groups. The crew of the ' F l o r i d a 8 landed a t E n i -

wetok i n the Marshall I s l a n d s and noted the 

t i g h t s k i n of the i n h a b i t a n t s , t h e i r painted 

arms and b l a c k h a i r . The i s l a n d e r s welcomed 

the Spaniards with dancing and s i n g i n g . The 

crew stayed eig h t days before they l e f t , only 

to be blown by the South E a s t e r n trade winds 

that the i s l a n d e r s dreaded, back to the Moluccas. 

Hernando de G r i j a l v a met h i s death i n 

1537 s e t t i n g out from Mexico to c r o s s the 
P a c i f i c . He s i g h t e d the G i l b e r t I s l a n d s , 
_ 
-'Richard Hakluyt P r i n c i p a l Navigations 

e d i t i o n Hak.Soc. S e r i e s Vol.XI p.327. P r e t t y ' s 
account of Cavendish's voyage s t a t e s of Guam 
"where the Spaniards do put i n to water, 
s a y l i n g between Acapulco and the P h i l i p p i n e s . 
I n which i s l e s of the Ladrones they f i n d 
f r e s h water, plantans and potato r o o t s " . 
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but was unable to give s u f f i c i e n t reassurance to 

h i s crew to prevent h i s being murdered before the 

crew were wrecked o f f New Guinea. 

Ruy Lopez de V i l l a l o b o s a l s o f a i l e d to r e t u r n 

a c r o s s the P a c i f i c to Mexico having reached the 

Moluccas i n 1542. On the way he came a c r o s s the 

small i s l a n d of F a i s , a s h o r t d i s t a n c e e a s t of 

U l i t h i on 23rd January, 1543. He did not anchor 

there, but the n a t i v e Micronesians came out i n 

boats making the s i g n of the c r o s s and saying 

i n C a s t i l l i a n "Buenos d i a s , matelotes'*. He a l s o 

reported a t the same l a t i t u d e , but 3 5 leagues 

to the west, another l a r g e i s l a n d , which there i s 
24 

good reason to suppose was U l i t h i . However, 

who taught these n a t i v e s Castilj.a->% i s a mystery. 

Was xt G r i j a l v a or Saavedra, or a Portuguese 

expedition? 

Although no other Portuguese voyages are 

recorded as c o n t a c t i n g the Micronesians, i t i s 

p o s s i b l e that a Portuguese, Diogo de Rocha, may 

have s i g h t e d U l i t h i on 1 s t October 1525. That 

year, according to the Portuguese c h r o n i c l e r 

Galvao, Diogo de Rocha and the p i l o t Gomes de 

Sequeira were d r i v e n a t l e a s t 900 m i l e s o f f 

course, having gone to look f o r gold i n the nor

thern p a r t of Celebes. 

W i l l i a m A.Lessa U l i t h i ; A Micronesian d e s i g n 
f o r l i v i n g Holt R i c h a r d & Wilson N.Y. 1966, p.5 
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The most u s e f u l of Spanish n a v i g a t i o n a l 

d i s c o v e r i e s i n the P a c i f i c was the s e c r e t of 

how to get back again from the As i a n c o a s t s 

to America. I t was l e a r n t by f o l l o w i n g the 

Micronesian convention of island-hopping, where 

the information of t h e i r s t i c k and stone c h a r t s 

could be used to b e s t e f f e c t . I t was achieved 

i n 1565 by a member of the expedition that went 

to c o l o n i s e the P h i l i p p i n e s . Miguel de L e g a s p i , 

who l e d that expedition,was i n s t r u c t e d to f i n d 

the best r e t u r n route to America. P r i o r to 

1565 nobody had made a r e t u r n voyage, though 

V i l l a l o b o s , a ccording to h i s c h r o n i c l e r , Juan 

Gaetano, had reached Hawaii from the Spice 

I s l a n d s . Legaspi took as p i l o t Andres de Urdan-

e t s L , a s u r v i v o r of the 1525 L o i s a e x p e d i t i o n 

to the Spice I s l a n d s . Whereas L o i s a had f a i l e d 

to r e t u r n , Urdaneta. had su r v i v e d and taken up 

holy orders. He was a s k i l l e d n a v i g a t o r , who 

would get c r e d i t f o r the o f f i c i a l d i s c o v e r y of 

east-west P a c i f i c c r o s s i n g i n 1565. 

However, i t was the 40-ton 8San Lucas' 

which, d e s p i t e being f a r the s m a l l e s t s h i p i n 

Leg a s p i ' s f l e e t , made t h i s s i g n i f i c a n t voyage 

from 'East to West' f i r s t . She was captained 

by a d i s r e p u t a b l e nobleman, Alonso de A r e l l a n o , 

and had got separated from the main f l e e t a f t e r 

only a f o r t n i g h t ' s s a i l i n g but a r r i v e d i n the 

P h i l i p p i n e s some weeks before Legaspi and h i s 
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mam c o l o n i s i n g fleet,, The m u t i l a t e d log-book 

kept by A r e l l a n o , and h i s p i l o t Lope Martin, 

then records how the e p i c c r o s s i n g began on 

A p r i l 22nd 1565. He s e t out from the P h i l i p 

pines with the a i d of south-westerly summer 

winds. He reached the Mariana Archipelago, 

and then changed course to f o l l o w t h i s Micro-

n e s i a n Archipelago to the north. Island-hopping 

i n the true P a c i f i c t r a d i t i o n , he came to the 

coast of Japan. He s k i r t e d Japanese shores 

where the Kuroshio current was w e l l known before 

f o l l o w i n g t h i s eastward flowing c u r r e n t to 

America where he made a l a n d f a l l on J u l y 17th. 
25 

He then s a i l e d to Acapulco. 

Urdanetfe , on board the 8San Pedro 8, 

followed a s i m i l a r route and reached America 

on September 18th. Subsequently h i s t o r i a n s 

gave Urdaneta, s o l e c r e d i t f o r t h e i r e n t e r p r i s e , 

because they s a i d he followed a plan. A r e l l a n o , 

however, was charged w i t h disobedience and 

d e f e c t i o n . On f u r t h e r examination of Urdanet 8 s 

so c a l l e d 8 p l a n 8 , i t becomes c l e a r that he may 

w e l l have r e l i e d on Portuguese information about the 

P a c i f i c . One of the paragraphs i n L e g a s p i 8 s 

s a i l i n g orders i s s u e d by Presidente y Oidares 

on 1st September 1564 enjoined him to maintain 

good r e l a t i o n s w i t h the Portuguese and t r y 
"to see the c a r t a s de marear ^ e a c h a r t s ^ 
which they use i n n a v i g a t i o n , and i f you 
can get hold of some of them, even by 

-'John G i l b e r t 'Charting the Vast P a c i f i c 8 i n 
E a s t e r n I s l a n d s , Southern Seas Aldus J u p i t e r . 

London 1973, pp.21 7-219. 
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buying them then you should do so, or a t 
l e a s t o btain a copy of them".26 

We know that the Portuguese d i d indeed 

make c h a r t s of the P a c i f i c a f t e r De Rocha's 

Micronesian voyage, f o r example, the huge p l a n i s 

pheres of Diogo R i b e i r o made i n 1528-9 at L i s b o n . 

During S p a i n 9 s voyages to P o l y n e s i a there 

were two notable interchanges. These took place 

a f t e r the northern P a c i f i c r e t u r n route had been 

dis c o v e r e d . Had i t not been f o r the l u r e of a 

legendary unknown southern continent a c r o s s the 

P a c i f i c contact w i t h l o c a l c u l t u r e s might have 

l e s s e n e d . A l l contemporary map-makers, even 

outside I b e r i a , were confident that a great 

l a n d mass d i d e x i s t to the south of known land 

masses, because they reasoned i t was n e c e s s a r y 

to balance the continents of the Northern Hemis

phere and keep the globe steady. They c a l l e d 

i t " T e r r a A u s t r a l i s I n c o g n i t a " . 

Pedro Sarmiento de Gamboa, a noted h i s t o r i a n , 

mathematician, astronomer and n a v i g a t o r from 

G a l i c i a persuaded the Spanish government to 

mount an e x p e d i t i o n with the express purpose of 
_ 

C.R.Boxer South China i n the I 6 t b C a n t i n - y 
Hakluyt Soc. S e r i e s I I Vol.CVI 1953 p . l x v for 
t r a n s l a t e d quotations from President' 
of Mexico's i n s t r u c t i o n s to Legaspi dated 1 s t 
September 1564. 
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s e a r c h i n g f o r T e r r a A u s t r a l i s . Through h i s 

f a m i l i a r i t y with I n c a legend he was convinced 

that i t s t r e t c h e d from a p o i n t south of Magellan's 

S t r a i t , n o r t h west to the equator. S o, by s a i l i n g 

West South West from C a l l a o he would f i n d i t . 

T h i s f i t t e d w i t h the I n c a legend of t h e i r great 

conquering leader Tupac Yupanqui, who conquered 

lands to the west i n the m i d - f i f t e e n t h century 

and brought back trophies,many b l a c k skinned 

p r i s o n e r s and much metal wealth. I t a l s o accords 

w i t h a remarkable manuscript account given to 

Captain F r a n c i s c o de Cadres by an aged Quechua 

I n d i a n j u s t before the departure i n 1567 of 

Sarmiento de Gamboa and Alvaro de Mendana. They 

had orders to s a i l to the i s l a n d s r e f e r r e d to 
27 

i n I n c a legends. 

I n i t i a l l y Mendana i n 1567 s a i l e d on 

the same course as Gonzales i n 1770-71, west-

south-west, but f a i l e d to s i g h t the three peaks of 

Sa l a y Gomez and E a s t e r I s l a n d , seen by Gonzales. 
27 

Heyerdahl, American I n d i a n s i n the P a c i f i c , 
PP.557-569. 

Cadres's r e p o r t runs as follows? 
An I n d i a n named Chepo s a i d to be about 120 y e a r s 

ol d was asked: 
Cadres: From whence the s a i d I n d i a n s crossed to 

the s a i d i s l a n d s ? 
Chepo: From Puerto de A r r i c a and Puerto de Y l o . 
Cadres! How many days does i t take the s a i d 

I n d i a n s to perform the voyage? 
Chepo: A f t e r two months journey they reach a 

de s e r t i s l a n d c a l l e d Coatu, i n which there 
are three high mountains and many b i r d s . 

Cadres: On proceeding to the s a i d i s l a n d s , on which 
s i d e do they have the red d e s e r t i s l a n d ? 

Chepos On the l e f t . 
Cadres: What i s the name of the f i r s t i s l a n d a f t e r 

the d e s e r t i s l a n d ? 
Chepo: I t i s c a l l e d Quen and i s t h i c k l y populated; 

the name of the r e e f i s Queentique. 
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Mendana f a i l i n g to f i n d land a f t e r 26 days, 

changed course to s a i l between the unsighted 

Tuamotus and Marquesas i n l a t e December. A l l 

Mendana encountered was, t h e r e f o r e , one t i n y 

p a r t of the E l l i c e group and the Solomon I s l a n d s 
28 

a f t e r 82 days. 

Mendana f e l t he had disc o v e r e d the southern 

continent, but i n two days he l e a r n t i t was an 

i s l a n d that he had c a l l e d Santa Y s a b e l . He then 

proceeded to b u i l d a 5 ton b r i g a n t i n e , the 

Santiago, and explore the nearby i s l a n d s of 

Mal a i t a , Guadalcanal , Ghoiseul and San C r i s t o b a l . 

A f t e r an u n p r o f i t a b l e and o f t e n v i o l e n t encounter 

w i t h the n a t i v e s he took the advice of h i s p i l o t , 

Gallego, to r e t u r n home immediately on account 
29 

of the s h i p ' s d e c l i n i n g seaworthiness. 

Gallego and Mendana had obviously found out 

about the Kuroshio c u r r e n t before they l e f t f o r 

South America as they d e l i b e r a t e l y s a i l e d n o r th 

v i a the Marshall I s l a n d s as f a r as l o n e l y Wake 

I s l a n d (San F r a n c i s c o ) . Then they s a i l e d north 

e a s t into the b e l t of w e s t e r l y winds above 40°N 

and were able to s a i l e a s i l y eastwards to the 

American shore because of the Kuroshio c u r r e n t . 

Good though the l o c a l information i n i t i a t i n g 

the voyage was, i t was f e l t to be an i n c o n s e q u e n t i a l 

voyage. A Spanish o f f i c i a l w r i t i n g to King P h i l i p 

I I wrote:-
2 8 G i l b e r t ,op.cit. Eastern Islands,Southern Seas, Aldus^onAo^ 
1973 pp.221-224. 
2 9 K e l l y Vol.1 , p.6. 
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" I n my opinion the i s l a n d s they d i s c o v e r e d 
were of l i t t l e importance, although they 
heard of b e t t e r lands, f o r i n the course 
of these d i s c o v e r i e s they found no specimens _ 
of s p i c e s and the n a t i v e s were naked savages". 

Mendana f e l t otherwise about the venture, 

and d e s p i t e the j e a l o u s r e c r i m i n a t i o n s of Sarmiento 

de Gamboa whom he had pipped to the command of 

the expedition, s e t out to plead a case f o r a 

r e t u r n voyage. His p l e a a t Madrid succeeded i n 

157^ j but a f t e r three y e a r s of f u r t h e r p r e p a r a t i o n s 

he was j a i l e d f o r a t r i f l i n g offence j u s t as he 

was to s e t o f f f o r Peru. Because of the opposition 

of the Peruvian V i c e r o y , Mendana had to wait 

eighteen years before he could again s e t out f o r 

the P a c i f i c I s l a n d s , 

By the 1570s the Spaniards f e l t they had 

discovered the important a d d i t i o n a l knowledge 

they needed f o r p r o f i t a b l e P a c i f i c n a v i g a t i o n and 

a share i n the O r i e n t a l trade v i a the P h i l i p p i n e s . 

Indeed they had s u f f i c i e n t knowledge f o r ga l l e o n s 

of ever i n c r e a s i n g s i z e to p l y with v a l u a b l e cargo 

between M a n i l l a , Acapulco or Nicoya and Lima. 

An i n d i c a t i o n of the ca r t o g r a p h i c informa

t i o n a v a i l a b l e i s provided by Lopez de V e l a s c o ' s 

two P a c i f i c c h a r t s produced a f t e r he had published 

the r e s u l t s of h i s q u e s t i o n n a i r e i n the Geografia 

y D e s c r i p c i o n U n i v e r s a l de l a s I n d i a s . The f i r s t 

of the c h a r t s e n t i t l e d "Demarcacion y D i v i s i o n 

de l a s I n d i a s " , covered the P a c i f i c , America and 

the F a r E a s t while the second was a more d e t a i l e d 

G i l b e r t ,.biaP 224. 
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chart of the E a s t I n d i e s and the Solomon I s l a n d s , 
31 

e n t i t l e d D e s c r i p c i o n de l a s Yndia de Poniente . 

Various f e a t u r e s of these c h a r t s suggest that 

Velasco may have had a c c e s s to Gallego's account. 

The g r i d p a t t e r n of these c h a r t s might suggest 

borrowing from Chinese or P a c i f i c p r a c t i c e , but 

i n a l l p r o b a b i l i t y r e f l e c t s the longitude f i n d i n g 

problem. O f f i c i a l l y the i s l a n d s found i n 1 5<>7 

were s a i d to be 600 leagues from C a l l a o . I f the 

o f f i c i a l Spanish e q u i v a l e n t of 16-J leagues to an 

e q u a t o r i a l degree i s used, the i s l a n d s were marked 

i n the o f f i c i a l p l a c e . However Velasco says he 

used a s c a l e of 20 leagues to an e q u a t o r i a l degree, 

and indeed by t h i s method produced a more a c c u r a t e 

answer. Such a c l e v e r compromise was no help to 

the n a v i g a t o r , who was probably b e t t e r served by 

manuscript c h a r t s and accounts. 

The Spanish c h a r t s used i n t h i s way are 

d i f f i c u l t to r e c o n s t r u c t before Quiros's time 
C.Jack-Hinton. The Search f o r the I s l a n d s of 

Solomon, 1517-1838. Clarendon P r e s s , Oxford. 1969, 
pp.88-9. T h i s work a l s o makes i n t e r e s t i n g r e f e r 
ence to f o u r manuscript v e r s i o n s of a seventeenth 
century c h a r t by Pedro Baena, one owned by Arthur 
A.Houghton i n New York, another being M.S. 2957 i n 
the B i b l i o t e c a N a c ional, Madrid. The c h a r t of the 
Solomons perhaps a l s o r e f l e c t s the ' o f f i c i a l 8 

problem f a c e d by Velasco i n s i t i n g the Solomons 
c o r r e c t l y f o r the Baena c h a r t of those I s l a n d s 
c a r r i e s the i n s c r i p t i o n : 8 E s t a s y s l a s todas e s t a de 
l a porte de l a L i n e a E q u i n o z i a l de s e l e s i e l e h a s t a 
catorze Grados de A l t u r a - y e s t a n un m i l y c i e n t o 
y s e t e n t a leguas d e l puerto de C a l l a o * . ( A l l thosg 
i s l a n d s are to the south of the Equator between 7 
and 14 of l a t i t u d e and are 1,170 leagues from the 
port of C a l l a o ) . 
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but impressions may be formed on the b a s i s of 

Gio B a b t i s t a Mazza's Americae e l Proximar Regionum 

Orae De s c r i p t o of 1583» engraved f o r p u b l i c a t i o n 
32 

by 1589- F u r t h e r c l u e s , given through A s i a n 
interchanges may be gleaned by examining the a t l a s 

33 
of Bart.olomeu Lasso completed i n 1590. 

The Spaniards did t r y to improve upon t h e i r 

c h a r t i n g of the P a c i f i c , but almost a l l t h i s e f f o r t 

seems to have been based on a report which Fr.Andre' 

de Urdanetta gave to Fr„ Andres de A g u i r r e , and 

which was subsequently sent v i a the Archbishop of 

Mexico to King P h i l x p I I i n 1584. The report 

had o r i g i n a l l y been compiled by an Armenian t r a d e r 

whose s h i p had been separated from Urdanetta *s i n 

1565, and which then encountered two i s l a n d s 
whose r u l e r s were v e r y f r i e n d l y and f a b u l o u s l y 

34 

r i c h . As these i s l a n d s had been found about 

40° n o r t h on the east-west c r o s s i n g s e v e r a l sub

sequent Royal i n s t r u c t i o n s were i s s u e d asking 

that the c r o s s i n g be lengthened to permit e x p l o r a 

t i o n and c h a r t i n g of those i s l a n d s . Pedro de 

Unamuno d i d explore s e v e r a l uninhabited i s l a n d s 

m 1587. Later, P h i l i p I I I asked V i z c a i n o to 
i n v e s t i g a t e the p o s s i b l e e x i s t e n c e of the S t r a i t 
32 

C.Jack-Hinton o p . c i t . p.92. 
33 

Bart o iomeu L a s s o . E s t e l i b r o de Cosmographia 
de navegar fey Bartholomeu Lasso Ago de 159_P• 
See'Indian Interchange Chapter. 
34 

Warren L.Cook. The Flood Tide of Empire. Spain 
and the P a c i f i c North Vest 1543-1819. Y a l e 
u n i v e r s i t y Press 1973, p°15. Note a l s o that i n 1592 
one Juan de G r i j a l v a , wrote:- " a r r i v i n g 
a t the port of Acapulca, F a t h e r Urdaneta. drew a 
c h a r t w i t h i t s winds and r o u t e s , points and capes so 
w e l l that i t i s s t i l l followed today". S i r F r a n c i s Drake. B.M. Catalogue 1977, p.86. 
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of Anian and a p o s s i b l e more s o u t h e r l y s t r a i t 
35 near New Mexico, by a r o y a l order i s s u e d i n 1602. 

T h i s seems to have been c l o s e l y r e l a t e d to the 

t a l e s of Juan de Fuca who reported the more 

s o u t h e r l y s t r a i t , probably the Gulf of C a l i f o r n i a . 

Michael Lok who gleaned the d e t a i l s of Fuca's 

report i n Venice and subsequently bequeathed them 

to Samuel Purchas,seemed f a r more e n t h u s i a s t i c 

than the Spaniards i n urging e x p l o r a t i o n on t h i s 
36 

b a s i s o 

There were s e v e r a l reasons f o r t h i s a t t i t u d e 

amongst the Spaniards. The whole route from 

M a n i l l a to Acapulco was fraught with dangers, 

so that over 30 g a l l e o n s would be l o s t between 

1565 and 1815, even though a f t e r 1593 the number 

of such s h i p s permitted to c r o s s was r e s t r i c t e d 

to two a year. Mystery s t i l l surrounds the f a t e s 

of the San J u a n i l l o (1578), the San Juan (1586) 

and the San Antonio (1604). M o r t a l i t y on average 

amongst the crews of the Manila g a l l e o n s was o f t e n 

as high as 40$ and the s u f f e r i n g s of the crews 

on voyages that could take up to e i g h t months from 
J Navarette Documentos I n e d i t o s 15 p.234-35. 
I n the l e t t e r of F e l i p e I I I to Pedro de Acuna, 
governor of M a n i l l a , Feb.16 1602 the expediency 
of capturing the I s l a d e l Armino as a d e f e n s i v e 
base and depot f o r the Manila g a l l e o n i s d i s c u s s e d . 
3 6S„Purchas, His Pi 1 grime a, Fetherstone, London, 162̂ ",V3 
p.849 fo r 1A note made by Me, Michael Lok the 
E l d e r , Touching the S t r a i t of Sea commonly c a l l e d 
Fretum Anian i n the South Sea, through the North 
West passage of Meta I n c o g n i t a * . 

Note Juan de Fuca's s t r a i t i s today shown on the 
other side of America a t 48 N 125 W. 
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Manila to Acapulco were t e r r i b l e . Lured by 

the r e l a t i v e l y high wages paid f o r these voyages, 

and the prospect of v a s t p r o f i t s , the Spanish 
37 

f e l t the r i s k a c c e p t a b l e . They f e l t t r a n s -

P a c i f i c voyages could only be made w i t h the 

s p e c i a l i s e d knowledge of a few experienced p i l o t s , 

or otherwise d i s a s t e r would ensue j u s t as i t 

had followed many of t h e i r e a r l y attempts. 

They were v e r y n e a r l y c o r r e c t i n t h i s view, 

but they had reckoned without Drake and Cavendish 

and a d e l i b e r a t e E n g l i s h p o l i c y of f o r c i b l e 

capture of c h a r t s and p i l o t s , 

Drake was not j u s t i n t e r e s t e d i n capturing 

t r e a s u r e | he r e a l i s e d how v a l u a b l e I b e r i a n 

n a v i g a t i o n a l information was. The w r i t t e n t e s 

timony of a Portuguese p i l o t , Nuno da S i l v a , 

d e l i b e r a t e l y taken p r i s o n e r by Drake and admitted 

to h i s counsels s t a t e d s -
"The f i r s t t h i n g he d i d when he captured a 
v e s s e l was to s e i z e the c h a r t s , a s t r o l a b e s 
and mariners* c o m p a s s e s ^ 8 

JfC.R.Boxer, The Manila G a l l e o n , 1565-1815. 
H i s t o r y Today 1958, pp.538-548. 

They f e l t secure i n the enjoyment of a monopoly 
of n a v i g a t i o n a l knowledge and consequently the 
t r a d e r s * p r o f i t s , because of t h e i r t r e a t y with 
the Polynesians i n the F a r E a s t , and because of 
the great dangers of shipwreck to anyone e n t e r i n g 
v i a Magellan's S t r a i t s . Even i f they entered that 
then l a r g e armed g a l l e o n s could p h y s i c a l l y 
d e s t r o y i n t e r l o p e r s o f f the American c o a s t . 
08 
D.W.Waters The A r t of Navigation i n E l i z a b e t h a n 

and E a r l y S t u a r t Times .London 1958. Appendix 1. 
pp.535-6. 
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Da S i l v a d e s c r i b e d how Drake i n f l i c t e d t h i s 

treatment on him o f f the Cape Verde I s l a n d s 

i n February 1578. When Drake captured Spanish ships 

he took the p x l o t s with him u n t i l he had exhausted 

thexr knowledge. Thus he captured Juan Griego a t 

Santiago on 8th February 1579 and took him as f a r 

as C a l l a o . There he captured a ship bound f o r 

Lima, of which Da S i l v a s a i d : -

"Drake took out of her only the bread, 
some hens and a hog and the p i l o t , an old 
man".39 

Between the 1st and 6th March he took p o s s e s s i o n 

of the famous t r e a s u r e s h i p , Cacafuego, before 

dumping three u s e l e s s p i l o t s m place of her 

cargo of s i l v e r . Then on 20th March he made a 

most s i g n i f i c a n t capture of a f r i g a t e which c a r r i e d 

two p i l o t s , Martin de A g u i r r e andAlonzo Sanchez 

Colchero, both v e r y experienced on the 'China 

r o u t e 8 . 

These l a s t two p i l o t s were r e t u r n i n g from 

the new base f o r the China trade a t Nicoya to 

Panama where they were going to deposit t h e i r 

books, c h a r t s , instruments and l e t t e r s i n the 

Royal Audienca. Drake d i s b e l i e v e d Colchero's 

i n i t i a l c l a i m to be an old s h e l l b a c k , because 

being f l u e n t i n Spanish he could read the l e t t e r s 

Colchero c a r r i e d . Thus Da S i l v a could t e s t i f y t h a t 

Drake took w i t h him the s h i p and one of the 

p i l o t s , named Colchero, w i t h the l e t t e r s , papers 

and map which he had with him. Among the l e t t e r s 

were those from the King of Spain to the Governor 

I b i d . p.536. 
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of China. These Drake p r i z e d h i g h l y p s a y i n g he 

would take them to h i s Queen 0 Among the maps were 

the sea cards ('cartas de marear*)by which the 

voyage was to be made. The p i l o t was acquainted 

with the China route and Drake consulted him 

about matters concerning n a v i g a t i o n . ^ 

Drake could thus make h i s d e c i s i o n about a 

P a c i f i c c r o s s i n g w i t h almost as much information 

a t h i s d i s p o s a l as any Spaniard had. I t gave him 

another option and the chance to dumbfound h i s 

pursuers. He d i d not take the d e c i s i o n to c r o s s 

the P a c i f i c l i g h t l y , and i n i t i a l l y was more i n c l i n e d 

to s t i c k to a route much d i s c u s s e d i n E l i z a b e t h a n 

England, the non-existent North West Passage. Da 

S i l v a reported how he approached the d e c i s i o n and 

the nature of the n a v i g a t i o n a l a i d s he c a r r i e d 

i n c l u d i n g those taken from Colchero and the c h a r t s 

and a s t r o l a b e taken from Da S i l v a h i m s e l f . 

"While i n Guatulco Drake took out a map and 
pointed out on i t how he intended to r e t u r n 
by a s t r a i t which l a y i n 66 N and th a t i f he 
did not f i n d i t , then by way of China. He 
c a r r i e s three books of n a v i g a t i o n , one i n 
French /perhaps N i c o l a s de N i c o l a y ' s t r a n s 
l a t i o n of Pedro de Medina's manual L'Art de 
Naviguer7 one i n E n g l i s h / e i t h e r Eden's 
t r a n s l a t i o n of C o r t e s 9 s work "The A r t of 
Navigatioi., London 1561 or Bourne's 
itegiment f o r the Sea , London 157*i7 3 1 1 ( 1 

another the account of Magellan's voyage 
i n a language I do not know / e i t h e r M a x i m i l l i a n 
of T r a n s y l v a n i a De Moluccis I n s u l i s , Rome 
and Cologne, 1523 or P i g a f e t t a ' s Le Voyage 
et Navigation, par l e a Espanolz e t i s l e s 
de Mollucques, P a r i s 1525V. He c a r r i e s a 
book i n which he w r i t e s h i s log and p a i n t s 
b i r d s , t r e e s and s e a l s . He has a map of 
the world made i n Portugal, but by whom I 
do not know, and some other maps which he 
s a i d had been made i n England. He i s a v e r y 
s k i l f u l mariner". ^ 

I b i d . p.536. 
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Even so Drake wanted Colchero to p i l o t 

him a c r o s s the P a c i f i c because he d i d not know 

the harbours and i s l a n d s of the P a c i f i c and 

China. Drake thus o f f e r e d Colchero 1,000 ducats 

f o r h i s pocket, 50 pesos f o r h i s poor wife and 

time to w r i t e to her and the V i c e r o y of New Spain 

and L i c e n t i a t e P a l a c i o s , e x p l a i n i n g that he was 

detained on the "Golden Hind". I n the end, however, 

he r e l e a s e d Colchero i n another s h i p which he 
42 

had taken on A p r i l 16th, 1578. 

O f f i c i a l Spanish r e a c t i o n to Drake r e s t e d 

on the complacent b e l i e f that the s e c r e t s of the 

P a c i f i c c r o s s i n g were s a f e because the c h a r t s 

and p i l o t s were so few and so r e s t r i c t e d . I t was 

not u n t i l l a t e r as they i n t e r r o g a t e d Drake's 

r e l e a s e d c a p t i v e s that they di s c o v e r e d how he 

came by the n e c e s s a r y n a v i g a t i o n a l information. 

I t was symptomatic that the Spanish f l e e t pur

suing Drake should tu r n f o r Panama a t e x a c t l y 

the time t h a t Drake captured Colchero a t sea. 

The L i c e n t i a t e Valverde, P r e s i d e n t of the Audienca 

of Guatemala,gave s e v e r a l opinions to King P h i l i p 

I I e x p l a i n i n g why Drake would not c r o s s the P a c i f i c . 

He s a i d that i t would mean Drake had then to s a i l 

around the world. T h i s would be a long and d i f 

f i c u l t voyage, because h i s sh i p had only space 

to c a r r y v i c t u a l s f o r 80 men. Valverde a l s o f e l t 

he would have d i f f i c u l t y evading the Portuguese 

f l e e t s anxious to p r o t e c t t h e i r own E a s t e r n 
A.E.W.Mason The L i f e of F r a n c i s Drake Hodder 

Stoughton pp.141, 168-72. 
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monopoly. When Valverde heard that Drake had 

landed the Portuguese p i l o t he was known to 

c a r r y , he s a i d of F r a n c i s Drake's d e c i s i o n i -

"Now i t would have been i n h i s i n t e r e s t 
to have taken him /pa. S i l v a ^ f u r t h e r . 
F o r he was a f r i e n d of h i s and he would 
never have l e f t him behind had he intended 
to r e t u r n by way of China 1 1.^"3 

Valverde's a t t i t u d e was t y p i c a l of the 

Spanish a d m i n i s t r a t i o n ' s outlook on n a v i g a t i o n a l 

matters i n h i s generation. A d m i n i s t r a t o r s knew 

enough to r e a l i s e the e x c e l l e n c e of Portuguese 

methods and c h a r t s . Thus we have fHe 

Pr e s i d e n t of Mexico, i n s t r u c t i n g L egaspi to 

obtain Portuguese c h a r t s i n 1564, and the Vicer o y 

of Mexico i n s t r u c t i n g Juan de l a I s l a i n February 

1572 to take p a r t i c u l a r care to s e i z e Portuguese 

c h a r t s , i f he should win a f i g h t w i t h the Por-
44 

tuguese s h i p s o f f China. 

The Spanish d i d not yet accept that the 

E n g l i s h had an e q u a l l y great knowledge of n a v i 

gation. There was something to be s a i d f o r such 

a view because s u c c e s s f u l southern European 

c r o s s i n g s of the P a c i f i c were only made by E n g l i s h 

n a v i g a t o r s i n p o s s e s s i o n of e x p l i c i t Spanish 

information. 

Thus we see that Drake, a f t e r he had s a i l e d 
_ 

JT„W,E,Roche The Golden Hind c i t e d report 
sent on 16th A p r i l 1580 pp.138-9. 
44 

C.R.Boxer. South China, p . l x x . I n s t r u c t i o n s of 
the Vi c e r o y of Mexico f o r Captain Juan de l a I s l a . 
1 s t February 1572, 
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"found not the land£trend as much as 
one degree towards the E a s t , but r a t h e r 
running c o n t i n u a l l y to the North West 
as i f i t were d i r e c t l y to meet with A s i a " 45 

decided indeed to c r o s s the P a c i f i c . He thus 

came down to C a l i f o r n i a . A f t e r a short s t a y 

near San F r a n c i s c o with f r i e n d l y I n d i a n s , he 

l e f t on 23rd J u l y , 1579. He l e f t the Spanish 

route for the P h i l i p p i n e s that parted company 

with the C a l i f o r n i a n coast about the 38th 

p a r a l l e l , f o l l o w i n g the cu r r e n t that r e g u l a r l y 

took C a l i f o m i a n Redwood t r e e s as driftwood 

to Hawaii, 

Two days l a t e r Drake found the i s l a n d s 

now c a l l e d the F a r a l l o n I s l a n d s . Noting that 

the cold wind s t i l l blew s t r o n g l y from the north 

west, F l e t c h e r reported that Drake chose to run 

f o r the Moluccas. S i x t y - e i g h t days l a t e r they 

si g h t e d i s l a n d s about 8° north of the equator. 

At f i r s t i t was thought Drake had found the 

Ladrones, but now i t i s f e l t to have been one 

of the Palau, group t h a t was sighted. 

Unfortunately d e t a i l s of t h i s part of 

Drake's voyage a r e now poorly recorded. Drake's 

c h a r t s and i l l u s t r a t e d log book were reported by 

the Spanish Ambassador i n London as being given 

on Drake's r e t u r n to Queen E l i z a b e t h . They have 

s i n c e been l o s t . Two accounts do s u r v i v e of the 

encounter of Drake and the peoples of the P a c i f i c , 

but they are very b r i e f . They both made extensive 

r e f e r e n c e to the i s l a n d e r s * boat handling s k i l l s 

T.W.E.Roche, The Golden Hind, p.183. 



and t h e i r s a i l i n g . I t took Drake j u s t three 

days to f i n d h i s way out of t h i s A r chipelago, 

whence he had an u n i n t e r r u p t e d voyage to the 

P h i l i p p i n e s . 

Thomas Cavendish a c h i e v e d h i s P a c i f i c 

c r o s s i n g i n 1587-8, by u t i l i s i n g Spanish knowledge 

i n much the same way a s Drake. Capturing a 

g a l l e o n from Manila, the S.Anna, o f f the C a l i f -

o r n i a n c o a s t , he took much of i t s cargo and some 

s e l e c t e d c a p t i v e s . 

b u t b e f o r e h i s d e p a r t u r e , h e t o o k e o u t o f t h i s g r e a t 
s h i p p e two yong l a d s b o r n e i n J a p o n . w h i c h c o u l d b o t h 
w r i g h t a n d r e a d e t h e i r owne l a n g u a g e , t h e e l d e s t b e i n g 
a b o u t 2 0 y e e r s o l d e was named C h r i s t o p h e r , t h e o t h e r 
was c a l l e d C o s m u s , a b o u t 17 y e e r s o f a g e , b o t h o f v e r y 
c a p a c i t i e . He t o o k e a l s o w i t h him o u t o f t h e i r s h i p , 3 
boy e s b o r n e i n t h e i s l e s o f Mam 1 1 a , t h e one a b o u t 15 
t h e o t h e r a b o u t 13, and t h e y o n g e s t a b o u t 9 y e e r e s o l d . 
The name o f t h e e l d e s t was A l p h o n s o , t h e s e c o n d A n t h o n y 
de D a s i , t h e t h i r d r e m a m e t h w i t h t h e r i g h t h o n o u r a b l e 
t h e C o u n t e s s e e£ E s s e x . He a l s o t o o k e f r o m them, one 
N i c h o l a s R o d e r i g o a P o r t u g a l l , w h o h a t h n o t o n e l y bene i n 
Ca n t o n and o t h e r p a r t s o f C h i n a , b u t a l s o i n t h e i s l a n d s 
o f J a p o n b e i n g a c o u n t r e y m o s t r i c h i n s i l v e r m ynes, and 
and h a t h a l s o been i n t h e P h i l i p p m a s . 

Hee t o o k e a l s o f r o m them a S p a n i a r d whose name wa 
Thomas de E r s o l a , w h i c h was a v e r y good P i l o t f r o m 
A c a p u l c o and t h e c o a s t o f Nueva E s p a n n a u n t o t h e i s l a n d s 
o f L a d r o n e s , w h e r e t h e S p a n i a r d s doe p u t i n t o w a t e r , 
s a y l i n g b e t w e e n A c a p u l c o a n d t h e P h i l i o o i n a s . " ^ 

They would a l l provide u s e f u l knowledge,but none 

more so than the l a s t c a p t i v e ,a Spanish p i l o t ^ 
known to Cavendish as Thomas de E r s o l a . I t was from 
t h i s p i l o t t h a t Cavendish obtained h i s * grea t map of 

Chin*.' 48 

46. R . H a k l u y t P r i n c i p a l N a v i g a t i o n s , Hak. S o c . V o l . X I 
P327 

47 . Thomas de E r s o l a was a pseudonym f o r A l o n s o de 
V a l l a d o l i d . S e e D.B. Qu i n n ' The L a s t Voyage o f Thomas 
C a v e n d i s h . The A u t o g r a p h M a n u s r c r i p t o f h i s own a c c o u n t 
o f t h e v o y a g e , w r i t t e n s h o r t l y b e f o r e h i s d e a t h , f r o m the 
c o l l e c t i o n o f P a u l M e l l o n , w i t h i n t r o d u c t i o n . . t r a n s c r i p t 
and n o t e s by D a v i d B e e r s Q u i n n . C h i c a g o U n i v e r s i t y P r e s s 
f o r t h e N e w berry L i b r a r y , C h i c a g o , 1978 p I 4 . 
4 8 . I b i d p I 4 . 
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Cavendish, with Thomas de E r s o l a ' s guidance, 

took 45 days to reach the Ladrones ( M a r i a n a s ) 

from AguiadaSegura i n C a l i f o r n i a . When the i s l a n d 

of Iwana (Guam) was reached on January 3rd 1588, 

F r a n c i s P r e t t y recorded i t as l y i n g i n "13'f 0 towards 
49 

the North". Thomas F u l l e r , who made n a v i g a t i o n a l 
notes on the route as he went, reported that i t l a y 

50 

"13 degrees and 50 minutes". Cavendish saw the 

out r i g g e r canOees of the n a t i v e s and commented, but 

di d not stop, probably because of E r s o l a * s warnings 

about the t h i e v i n g advances of the i s l a n d e r s and 

because i t was a Spanish watering p l a c e . He s a i l e d 

on l i k e Drake d i r e c t l y to the P h i l i p p i n e s . 

F i r s t hand experience of the n a v i g a t i o n a l 

d i f f i c u l t i e s of the P a c i f i c , and a c c e s s to Spanish 

information were to be the c r i t i c a l f a c t o r s which 

f a c i l i t a t e d a l l those P a c i f i c c r o s s i n g s by northern 

Europeans that were s u c c e s s f u l before the l a t e 

17th century. Consequently few dared the voyage, 

outside the p i l o t s of the Spanish 'Manite galleons*.. 

Those non-Spaniards who attempted the P a c i f i c 

c r o s s i n g included O l i v e r Noort , who completed the 

f i r s t Dutch circumnavigation of the world (1598-

1601). Noort had on board Captain M e l l i s who had 

been on Cavendish's voyage i n 1588. The other 

Dutch f l e e t that s e t o f f f o r the F a r E a s t v i a the 

S t r a i t s of Magellan i n 1598 took W i l l i a m Adams 

from Limehouse as i t s C h i e f P i l o t and Adams*s 

f r i e n d , Timothy Shotten,as another p i l o t . Adams's 
49 

I b i d . p.327. 50 
I b i d . p.369 



</7 
ship alone s u r v i v e d and reached Japan, but h i s 

51 
f r i e n d , Shot ten, died on the way. Shotten was 

knowledgeable about the P a c i f i c because Hakluyt 

had employed him to t r a n s l a t e the l e t t e r s of 

Thomas de E r s o l a that had been captured by 

Cavendish. 

Many of the d e t a i l s of P a c i f i c n a v i g a t i o n 

that were d i s c o v e r e d by Drake and Cavendish would 

appear i n R.Hakluyt 8s e d i t i o n of P r i n c i p a l 

Navigations that was published i n 1598-1600. 

P a r t i c u l a r l y important i n t h i s context was the 

r u t t e r of Thomas F u l l e r , which c o n s i s t e d of 

s e v e r a l pages of notes g i v i n g the l a t i t u d e s of 

c e r t a i n p l a c e s observed along the way, soundings, 

d e s c r i p t i o n s of convenient harbours and t h e i r 

entrances, compass courses taken and d i s t a n c e s 

t r a v e l l e d and a note on the v a r i a t i o n of the 
compass of New Spain, i n the P a c i f i c and off the 

52 
Moluccas. I t a l s o gave d e t a i l s of a l l anchorages 

used and how long they stayed, what v i c t u a l s were 

a v a i l a b l e w ith the o c c a s i o n a l b r i e f d e s c r i p 

t i o n of the area around and l o c a l a c t i v i t i e s . 

F i n a l l y F u l l e r gave a d e s c r i p t i o n of the p r e v a i l i n g 

winds encountered a l l the way round the world. 
Also important was Thomas P r e t t y 8 s j o u r n a l , which 
^ -

I n d i a O f f i c e Records. O r i g i n a l Correspondence, 
Vol.1, ff.116-129. William Adams to my Unknown 
F r i e n d s , Japan, October 23rd, 1611. 
•^ 2R.Hakluyt. o p . c i t . pp.348-76 f o r 
"Certaine r a r e and s p e c i a l memorials most p r o p e r l y 
belonging to- the voyage of Mr.Thomas Candish next 
before d e s c r i b e d concerning the h e i g h t s , soundings, 
l y i n g s of l a n d s , d i s t a n c e s of p l a c e s , the v a r i a 
t i o n of the compasse, the j u s t l e n g t h of time 
spent m s a y l i n g between dyvers p l a c e s , and t h e i r 
abode m them, and a l s o the p l a c e s of t n e i r 
harbour and cont a i n i n g , and the depths of the 
same, w i t h the observations of the winds on 
s e v e r a l c o a s t s . Written by Mr.Thomas F u l l e r of 
Ipswich, who was Master of the D e s i r e of Thomas 
Candish i n h i s a f o r e s a i d prosperous voyage about the world". 



was r a t h e r b e t t e r than the records of Drake's voyage 

made a v a i l a b l e i n Hakluyt P r i n c i p a l Navigations . 

Hakluyt a p p r e c i a t e d the v i t a l n a v i g a t i o n a l 

importance of such Spanish information as underlay 

the s u c c e s s f u l E n g l i s h c r o s s i n g s of the P a c i f i c . 

So h u r r i e d l y he i n s e r t e d a b r i e f account of both 

voyages f o r h i s 1589 e d i t i o n of " P r i n c i p a l Naviga

t i o n s " . For d e t a i l s of Cavendish's voyage he 

probably used a broadsheet purporting to be a 

l e t t e r from"Master Can/ d/±sh. to the Right Honourable 

Lord Chamberlaine touching the s u c c e s s of the 

voyage round the world". The account of Drake's 

voyage p r i n t e d i n Hakluyt's 1589 e d i t i o n was 

b a r e l y good enough f o r n a v i g a t i o n a l use. I t was 

p r i n t e d a f t e r the r e s t of the 1589 e d i t i o n 

and was i n s e r t e d h a s t i l y between pages 640 and 
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644 and i t d i d not appear i n the book's index. 

By 1600 Hakluyt had b e t t e r sources a v a i l a b l e 

to him, i n c l u d i n g d e t a i l e d accounts of I b e r i a n 

n a v i g a t i o n a l s e c r e t s gathered by L i n s c h o t e n i n 

I n d i a . Thus he could i n s e r t d e t a i l s g i ven by the 

Spanish p i l o t F r a n c i s c o de G a l l e of a voyage from 

Acapulco to the P h i l i p p i n e s , Macao and Japan and 

back to Acapulco between 1582 and 1584. Hakluyt 

l i f t e d t h i s v e r s i o n of F r a n c i s c o de G a l l e ' s 

j o u r n a l from L i n s c h o t e n ' s D i s c o u r s as t r a n s l a t e d 

i n t o E n g l i s h m 1598. Many s i m i l a r d e t a i l s would 

a l s o appear m seventeenth century European t r a v e l 

books published i n the Low Countries between 1607 

and 1627. 5^ 
•^D.B.Quinn, Hakluyt Handbook . Hak.Soc.Vol.1.p.374. 
D e t a i l s of Hakluyt's use of information d e r i v e d 
from L i n s c h o t e n i s given by Quinn on p.445. 
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An example of such l i t e r a t u r e i s feothardus ArthuS 
In d i a e O r i e n t a l i s , F r a n k f u r t , 1607 . Pa r t \/, 

Books 6 ] Durham Chapter L i b r a r y F . I I . 3 5 . 
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I t was such information that provided the 

b a s i s f o r another breach of Spain's monopoly of 

a c c e s s to the P a c i f i c r o u t e s . A s e c u r i t y breach 

may have occurred over a c h a r t of Magellan's 

S t r a i t , made m 1585 by a Portuguese, where a 

p e n c i l 'V shape i s drawn to the south of the 
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S t r a i t s of Magellan. T h i s information was 

enough to i n i t i a t e a Dutch voyage by a young 

adventurer, Jacob l e Maire. His f a t h e r I s a a c 

had challenged the monopoly of the Dutch E a s t 

I n d i a Company, and obtained a c h a r t e r to trade 

v i a the Magellan S t r a i t s w ith A s i a . Le Maire, 

encouraged by t h i s , consulted an experienced 

p i l o t , Willem C o r n e l i u s Schouten. I n the course 

of t h e i r subsequent voyage they passed the 

Magellan S t r a i t s and soon rounded Cape Horn. 

T h i s was so named a f t e r t h e i r s h i p , the 'Hoora'. 

Though Schouten d i e d as they passed the Tuamotu 

group, u n l i k e Magellan n e a r l y 100 y e a r s before 

Le Maire*s crew explored the i s l a n d s f u l l y . 

Nearly a month l a t e r on May 9th 1616, they s i g h t e d 

a double canoe and an i s l a n d they named Cocos, 

present day T a f a h i , i n the northern Tonga group. 

Another i s l a n d they c a l l e d Vevraders I s l a n d , 

where they were l a v i s h l y s u p p l i e d w i t h p r o v i s i o n s . 

On May 19th they found a good and p l e a s a n t anchor

age a t Hoornse Eylandten - now Futuna and A l o f i 

i n the Horn I s l a n d s midway between Samoa and F i j i . 
? J P.M.C. Vol.I V , p.23. The c h a r t was made by an 
anonymous cartographer, perhaps Sebastao Lopes. 
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The Dutch v i s i t o r s and the i s l a n d e r s got on 

very h a p p i l y together. One of the Dutch company 

wrote of those two weeks t h a t i t was "as f r e e 

and easy there as i f we had been a t home". 

Le Maire then wanted to f i n d Quiros's 

southern continent, but Schouten favoured a 

s a f e r course to the north west and so to the 

Moluccas. P a s s i n g New I r e l a n d on 25th June 

they found New Hanover and the i s l a n d s l a t e r 

known as the Admiralty group, before they 
a r r i v e d a t Ternate i n the Moluccas on September 
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17th and J a k a r t a on October 28th. 

Governor Coen a t J a k a r t a was not prepared 

to b e l i e v e i n the new route, because i t was organ

i s e d as a sheer a c t of defi a n c e towards the Dutch 

company's monopoly. Le Maire, Schouten and 16 

of t h e i r men were immediately sent back i n the 

custody of J o r i s Van Spi l b e r g e n . T h e i r s h i p 

"Eendracht" was c o n f i s c a t e d . Jacob l e Maire 

died d i s i l l u s i o n e d on the r e t u r n voyage, 

but h i s f a t h e r , u n w i l l i n g to l e t the matter r e s t , 

sued the E a s t I n d i a Company. Two years l a t e r 

he succeeded i n rec o v e r i n g the s h i p , cargo,and costs" 

and e s t a b l i s h e d the e x i s t e n c e of the passage 

b e a r i n g h i s name. 

Against such a breach as the E n g l i s h and 

Dutch had made i n t h e i r v i t a l and v a l u a b l e 
Gilbert,''Charting the Vast P a c i f i c ' ) E a s t e r n 

I s l a n d s . Southern Seas, pp.247-52. 
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monopolies, the Spanish government and the Casa 

de Contratacion i n S e v i l l e had to go on the 

d e f e n s i v e . They t r i e d t i g h t e n i n g t h e i r bureau

c r a t i c r e s t r i c t i o n s on instruments and c h a r t s 

sent from S e v i l l e , but t h i s had l i t t l e e f f e c t 

on events along the P a c i f i c ' s e x t e n s i v e shores. 

L i t t l e could p r o t e c t the P a c i f i c p i l o t s or t h e i r 

instruments and c h a r t s from f o r c i b l e capture i f 

European i n t e r l o p e r s reached the P a c i f i c shores. 

So the Spaniards t r i e d to counter i t by i n c r e a s e d 

defensive p r o v i s i o n , both on naval e s c o r t s and 

shore-based m i l i t a r y i n s t a l l a t i o n s . They a l s o 

adopted a s l i g h t l y d i f f e r e n t o f f i c i a l stance 

towards t h e i r mariners i n the P a c i f i c . They 

t r i e d extending t h e i r marine r e g u l a t i o n s along 

the American shores. They attempted to promote 

awareness of the dangers posed by i n t e r l o p e r s 

and to arrange a warning system that s t r e t c h e d along 

the whole route of the Manila g a l l e o n s . O f f i c i a l 

r e a c t i o n a l s o discouraged the outlook of the 

•descobr 3tdor' . 

By the l a t e 1 7 t h century t h i s would be 

a c t i n g a g a i n s t a l l that was f i r m l y e s t a b l i s h e d 

on the western coast of America, outside govern

ment c i r c l e s . Heyerdahl has reviewed the maritime 
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t r a d i t i o n s and t r a n s - P a c i f i c voyages of the 

c o a s t a l I n d i a n communities from the Kwakuitel 

and B e l l a Coola t r i b e s n o r t h of Vancouver 

I s l a n d to the I n c a maritime t r a d i t i o n s of Peru 
5 7 

and C h i l e . Augmenting these n a t i v e sources, 

a group of f r e e - l a n c e Portuguese had e s t a b l i s h e d 

ir^Peru a l o c a l r e p u t a t i o n f o r p r o v i d i n g the 

s k i l l s that were supposed to have been centred 

i n the Casa da C o n t r a t a c i o n i n S e v i l l e . They 

in c l u d e d p r a c t i s i n g p i l o t s , cartographers and 

instrument m a k e r s . ^ 

The e a r l i e s t of these Portuguese n a v i g a t o r s 

to o f f e r such s e r v i c e s was Joao Pacheco, who 

was sent by King C h a r l e s V to j o i n a P a c i f i c 

voyage of d i s c o v e r y departing on 2 4 t h February 

1 5 2 6 . He planned to r e a c h the Moluccas i n 1 5 3 5 

from New Spain. L a t e r he was found i n the s e r v i c e 

of King F r a n c i s I of France. Next came Martin da 

Costa, who acted as p i l o t on G r i j a l v a ' s exped

i t i o n s to C a l i f o r n i a i n 1 5 3 3 aJtid. from Peru to the 

Moluccas i n 1 5 3 6 . Two anonymous p i l o t s acted 

f o r Alvarado's e x p e d i t i o n from Nicaragua to Peru 

i n 1 5 3 4 . Gaspar Rico a c t e d as p i l o t f o r V i l l a -

lobos's i l l - f a t e d f l e e t on the voyage of 1 5 ^ 2 - 5 , 

while Joao Rodrigues C a b r i l l o d i s c o v e r e d High 

C a l i f o r n i a i n 1 5 ^ 2 . 

Sarmiento de Gamboa made use of a community 

of such people i n Lima as he pursued h i s r e s e a r c h 
57 
^ Heyerdahl, American I n d i a n s i n the P a c i f i c , 
pp.7 1 - 1 5 8 . 
-*̂ P .M.C. V o l . I l l , pp. 3 5 - 7 g i v e s d e t a i l s of those 
Portuguese cartographers and n a v i g a t o r s p r a c t i s i n g 
i n Spanish South America. E s p e c i a l l y notable 
amongst t h e i r products was the A t l a s made f o r the 
V i c e r o y of Peru i n Lima, probably i n 1 5 8 6 . T h i s i s 
now (K3) i n the L i b r a r y of the H i s p a n i c S o c i e t y of 
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m geographical, n a v i g a t i o n a l and astronomxcal 

s u b j e c t s . I n the context of h i s attempt to 

measure l a t i t u d e , u s i n g an e c l i p s e of the moon 

at Lima i n 1 5 7 8 , we l e a r n that he r e f e r r e d to 

c h a r t s belonging to Anton Pablos, a n a t i v e of 

Corsica,and Diego and Sancho G u t i e r r e z . I n a 

l e t t e r sent from Rio de J a n e i r o on 1 s t June 1585 

he r e f e r s to a c h a r t by V i c e n t e Nobre, 

"Por o t r a c a r t a Portugesa de un V i c e n t e 
Noble c a r t e r o de Limo, e s t a Lima k grados 
mas o c c i d e n t a l " . - 5 9 

I n the next generation we f i n d Sebastio 

Rodrigues Sermiento, the p i l o t of a Manila g a l l e o n 

which explored High C a l i f o r n i a i n 15 9 ^, and the much 

more famous 'descobriador• from the slums of 

Lisbon, Quiros. Quiros f i r s t reached prominence 

when chosen as p i l o t by Alvaro Mendana for h i s 

unfortunate voyage to the Solomon I s l a n d s i n 

1 5 9 5 - 6 . As the e x p e d i t i o n 8 s p i l o t he became 

Captain Major on Mendana 9s death. 

Before Spanish d e c i s i o n s could be enforced 

on t h i s t a l e n t e d e x - p a t r i a t e d community of 

adventurers, s u i t a b l e b u r e a u c r a t i c o r g a n i s a t i o n 

had to be imposed. T h i s was the r o l e of the 

s p e c i a l bases a t Acapulco, Nicoya, Panama, Lima 

and C a l l a o , where n a v i g a t i o n a l a i d s were supposed 

to be returned. I n r e a l i t y most of the n a v i g a 

t i o n a l i n s t r u c t i o n s i s s u e d came d i r e c t from the 

V i c e r o y ' s o f f i c e . Despite the great Portuguese 

I b i d . pp.3 6 - 3 7 . 
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c o n t r i b u t i o n only F r a n c i s c o Domingueswas o f f i c i a l l y 

appointed to a post, Cosmographer to His Majesty 

i n New S p a i n , i n 1 5 7 0 . He made maps of the New 

World and "instruments f o r China w.^° 

S e v i l l e and Madrid became i n c r e a s i n g l y 

aware of the dangers of these developments. 

Sarmiento de Gamboa a r r i v e d i n Madrid a f t e r a 

voyage through Magellan* s S t r a i t s that was 

designed p a r t l y to chase Drake, i f he went t h a t 

way, and p a r t l y to i n v e s t i g a t e ways to f o r t i f y 

the entrance to the S t r a i t . I n 1580 Sarmiento 

succeeded i n persuading King P h i l i p I I a t Badajoz 

of the value of e s t a b l i s h i n g such a f o r t , and of 

improving Spanish c h a r t s . Sarmiento then went to 

S e v i l l e to c o r r e c t the Padron-Real at the c a r t o g r a 

phic offxce there and to undertake d e t a i l e d 

planning. When he s a i l e d from Cadiz, he had done 

much to awaken n a v i g a t i o n a l t h i n k i n g i n Spain. 

His f o r t f a i l e d , due to the f a c t that i t s g a r r i s o n s 

die d of extreme cold or s t a r v a t i o n , ( i r o n i c a l l y 

i t was an Englishman, Andrew Merrick, who rescued 

the l a s t s u r v i v o r . ) 

However, wk.ya? d i r e c t a c t i o n f a i l e d to 

p r o t e c t the Spanish P a c i f i c monopoly, Spanish 

e f f o r t s to discourage the 8 d e s c o b r i a d o r 8 m e n t a l i t y 

were more s u c c e s s f u l . That, however, was only 

achieved a t the c o s t of progress i n n a v i g a t i o n a l 

information. O f f i c i a l Spanish a t t i t u d e s could 

g a i n ground a f t e r the poor r e s u l t s of the 1 5 7 5 - 6 

I b i d . V o l . 5 , p.180. 
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voyage of Mendana and Quiros. There seemed 

l i t t l e point i n extending Spain's d e f e n s i v e 

r e s p o n s i b i l i t i e s to the h o s t i l e Melanesians 

and by so doing weakening t h e i r defensive e f f o r t 

elsewhere by spreading i t more t h i n l y . I n South 

America the 'descobriador'mentality was kept 

a l i v e by the works of Sarmiento de Gamboa, Gabello 

de Balboa and Vargas Machuca, Machuca's book 

published i n 1599 opened with the motto "By the 

sword and compasses, More and More and More and 

More". 6 1 

Because of [this discouragement of the 9 d e s -

cobriador* m e n t a l i t y i n the 1 5 9 0 s and e a r l y 1 6 0 0 s , 

i t took Quiros ten years of determined e f f o r t to 

secure government support f o r a r e t u r n voyage. 

Quiros*s a f f e c t i o n f o r the n a t i v e s of 

Oceania l e d him to seek to overcome o f f i c i a l 

discouragement by making h i s mission seem v i t a l . 

To accomplish t h i s he needed both f r i e n d s i n h i g h 

p l a c e s and a c t i v e and moral support. He began 

by seeking such a platform a t Rome i n 1 6 0 1 . He 

secured there the Pope's support a g a i n s t King 

P h i l i p I I I who had so f a r r e f u s e d to back h i s 

plan. He a l s o secured the support of Rome's 

geographers, mathematicians, cartographers and 

n o b i l i t y because of h i s evident n a v i g a t i o n a l ' 

e x p e r t i s e . Indeed he wrote a t r e a t i s e on 
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methods of n a v i g a t i o n w h i l s t i n Rome. The Duke 
s 

of Sesa c i t e d i t when recommending Quiros to 
6T ! ~ 

J . H . E l l i o t t . The Old World and the New 1 4 9 2 - 1 6 5 0 . 
F r o n t i s p i e c e . 
6 2 K e l l y . Vol.1, p. 5 2 . 
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King P h i l i p I I I as a s k i l f u l p i l o t , chartmaker 

and mathematician. The instruments he invented (one 

was to a s c e r t a i n and c o r r e c t f o r compass v a r i a t i o n ) 

were h i g h l y p r a i s e d i n Rome. 

Such supporters enabled him to win the 

support of the C o u n c i l of State a t Madrid. With 

that alone he could overcome the o f f i c i a l r e s 

t r i c t i o n s imposed by the Casa de Contratacion. 

Although the Casa wished to concentrate the 

s k i l l e d cartographers and instrument makers i n 

S e v i l l e f o r reasons of s e c u r i t y , i t was forced 

to grant a d i s p e n s a t i o n to Quiros to take the 

s k i l l e d instrument maker Esteban Borgonon with 

him to Peru. O f f i c i a l s t r i c t n e s s a g a i n caused 

Quiros to p e t i t i o n the V i c e r o y of Peru i n 160j> 

to a l l o w the c o n s t r u c t i o n of a compass to 

determine v a r i a t i o n i n Lima. The V i c e r o y approved 

the p e t i t i o n f o r t h i s and other i n d i s p e n s a b l e 

n a v i g a t i o n instruments on 2 7 t h A p r i l 1 6 0 5 . 

On 2 1 s t December 1605 Quiros s e t out w i t h 

s e v e r a l s k i l l e d n a v i g a t o r s , i n c l u d i n g two 

Portuguese, Gonsalez de Leza and F r a n c i s c o 

Hernandez, as the Spaniard's c h i e f p i l o t and 

Pedro B e r n a l de Cermeno as c h i e f p i l o t , and 

as Admiral, L u i s Vaez de T o r r e s , Quiros i n s t r u c t e d 

them to depart from the orthodox methods of n a v i 

gation. I n h i s t r e a t i s e he had suggested that 

the c r o s s - s t a f f and a s t r o l a b e were only 

u s e f u l i f a c c u r a t e l y used. As he f e l t n a v i g a t i o n 
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was about where a p i l o t t h i n k s he i s , dead 

reckoning e s t i m a t e s , knowledge of how s h i p s 

are handled, c u r r e n t s , winds and "other 

i n d i c a t o r s " were s t r e s s e d more than u s u a l i n 

"The I n s t r u c t i o n s " he i s s u e d on 8th January 
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I6O0. The Jo u r n a l of F r a y de Munilla l a t e r 

had much to say about such i n d i c a t o r s . They 

were obviously the r e s u l t of h i s e a r l i e r P a c i f i c 

e xperiences and are r e m i n i s c e n t of G r i m b l e 1 s 

notes on G i l b e r t e s e n a v i g a t i o n a l methods. 

regard to r e l a t i o n s w i t h the n a t i v e s of the 

P a c i f i c shores i n P o l y n e s i a , so M u n i l l a was 

able to record s i g n i f i c a n t n a v i g a t i o n a l inform

a t i o n . As Quiros l a y o f f Tuamaco i n the Duff 

I s l a n d s , he met a very f r i e n d l y P o l y n e s i a n 

'caique* or c h i e f , of whom Mun i l l a s a i d 

"This caique was c a l l e d Tomay ^fomai i n 
P o l y n e s i a n ^ and to e s t a b l i s h good 
r e l a t i o n s w ith each other, Admiral 
L u i s Baez de Torres and he exchanged 
names. At the request of Admiral 
L u i s Baez he stayed there w i t h him 

Quiros p r a c t i s e d what he had preached w i t h 

a l l the time". 
s t a r e d 

-*Kelly, V o l 0 1 , pp.1 4 0 - 1 5 0 f o r Quiros ' I n s t r u c t i o n s 9 

i n c l u d e d w i t h M u n i l l a 8 s J o u r n a l , pp. 1 3 7 - 2 7 0 . Note 
e s p e c i a l l y pp . 1 4 8 - 1 5 0 f o r the 'other i n d i c a t o r s 1 . . 

I b i d . , Vol.1, p.188. 
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He l a t e r v i s i t e d Quiros's ship and there 

M a n i l l a reported t h a t : -
MThe General asked him i f he knew other 
l a n d s . He began to t e l l us of many, 
which were s e t down as he mentioned 
them, amounting to f o r t y i n a l l . When he 
was asked f o r information on Santa Cruz 
and about Malope the c a i q u e t h e r e , whom 
the Spaniards had b u l l i e d when on a 
previous occasion the Adelantado had 
gone to e s t a b l i s h settlements i n the 
Solomon I s l a n d s , he answered that he 
di d know about i t and that the Spaniards 
had themselves put to death the man who 
had k i l l e d Malope, because he d i d so 
wh i l e pretending f r i e n d s h i p ... 

Among the i s l a n d s which he named he t o l d of 

eig h t i n h a b i t e d by c a n n i b a l s . 

Juan d'lturbe added more d e t a i l i n h i s 

account of the voyage. A f t e r d e s c r i b i n g the 

c o n s t r u c t i o n of n a t i v e o u t r i g g e r canoes he s a i d ; — 

"With these canoes they go out to sea and 
s a i l round a l l those i s l a n d s , concerning 
more than s i x t y of which the caique Tomay 
gave much information; mentioning i n 
which ones there were white people and 
m which b l a c k s , and c e r t a i n ones where 
there were c a n n i b a l s . Those n a t i v e s 
seemed to be grea t c o r s a i r s , and they 
must r a i d a l l those i s l a n d s where they 
are accustomed to make c a p t i v e s of t h e i r 
neighbours ... They a l s o gave information 
concerning the i s l a n d of Santa Cruz which 
they /the S p a n i a r d s / sought. They c a l l e d 
i t Yudem. I t would be d i s t a n t from there 
about 5 days s a i l i n g i n t h e i r canoes, 
which would make i t some 60 or 80 leagues. 
They t o l d of the sojourn which the Spaniards 
who went w i t h Adelantado Mendana made t h e r e " 
^The Solomon I s l a n d s , Melanesia i n 1 5 9 6^7 

I b i d . Vol.2, p.284. 

I b i d . Vol.2, pp.3 7 7 - 9 . T h i s a l s o d i s c u s s e s the 
i d e n t i f i c a t i o n of the i s l a n d s mentioned by Tomai. 
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Nearly a l l the i s l a n d s that Tomai spoke 

of have been i d e n t i f i e d from v a r i o u s sources, 

but none was more s i g n i f i c a n t to Quiros than a 

d e s c r i p t i o n of a l a r g e i s l a n d to the south. 

Quiros assumed t h i s would be h i s T e r r a A u s t r a l i s 

and followed Tomai 9s d i r e c t i o n s u n t i l he made 

l a n d f a l l i n the New Hebrides. When Quiros saw 

these c o a s t s and the grea t Bay of S t . P h i l i p and 

St.James he f e l t he had succeeded i n h i s work. 

He c a l l e d i t therefore 'La A u s t r a l i a del E s p i r i t u 

Santo* and c e l e b r a t e d mass. He a l s o invented a 

new order of c h i v a l r y , the Knights of the Holy 

Ghost, who were to help him f u l f i l h i s mission 
67 

to the i s l a n d e r s . 

He stayed three weeks t h e r e , but h i s 

contacts with the n a t i v e s were r a t h e r u n f r i e n d l y , 

r e s u l t i n g m s e v e r a l deaths. L i t t l e e l s e of consequence 

happened and exchanges were v a l u e l e s s . I t was 

only l a t e r that Prado and T o r r e s learned that 

i t was not the southern continent, but two l a r g e 

i s l a n d s , l a t e r to be regarded as part of the New Hebrides. 

For a f u l l d i s c u s s i o n of the missionary a s p e c t s 
of Quiros's voyage, and the opposition of the 
F r a n c i s c a n f r i a r s he c a r r i e d to the new order of 
c h i v a l r y Quiros created, see the I n t r o d u c t i o n of 
C . K e l l y ' s work as a l r e a d y c i t e d . 
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When Quiros attempted to supplement h i s 

knowledge of the area by personal e x p l o r a t i o n 

i n h i s s h i p , he encountered a strong n o r t h e r l y 

wind and was unable to r e j o i n the other s h i p s 

of h i s f l e e t xn the sa f e haven of S t . P h i l i p and 

St.James. On June 1 1 t h he went onwards i n a 

n o r t h e r l y d i r e c t i o n but he was unable to re a c h 

Mendana0 s Santa Cruz (the Solomon I s l a n d s ) or 

make h i s intended l a n d i n g i n the Duff Group. 

Swept north to l a t i t u d e 38°N and then n o r t h e a s t , 

he reached the Kuroshio c u r r e n t , and turmed f o r 

home where he a r r i v e d on 2 3 r d November 1 6 0 6 . 

The other ships continued to s e a r c h f o r 

Quiros f o r two weeks. Then Prado& T o r r e s opened 

t h e i r s e a l e d i n s t r u c t i o n s f o r such an e-ventuality. 

I n them the Vicer o y of Peru had d i r e c t e d that they 

continue e x p l o r i n g down to 2 0 ° South. They reached 

2 1°S 0 before encountering a north e a s t e r l y g a l e , 

which brought them back to touch the Lou i s lade 

Archipelago, home of the Kula people. High winds 

again caused Torres to change plan o f f the coast 

of New Guxnea. He wrote i n h i s j o u r n a l : -
M I could not weather the e a s t point, so I 
coasted along to the westward on the south 
side 1! 6 8 

He had entered the h i g h l y dangerous s t r a i t named 

a f t e r him by Dalrymple 0 As he negotiated the 

Gilbert.a p t<f; Eastern Islands. Southern fSeas p 9^p S e e 

a l s o footnote 14 of t h i s chapter f o r d e t a i l s of an 
a r t x c l e on the To r r e s S t r a i t by C .C .Ingleton as cited. 
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s h o a l s , r e e f s and t i d e s , he wrote i n h i s 

Journal; -

"Here were v e r y many larg e i s l a n d s and 
these appeared more to the southward. 
They were i n h a b i t e d by b l a c k people, 
very stout and naked. T h e i r arms were 
l a n c e s , arrows ajid clubs of stone, 
i l l - f a s h i o n e d " . ° 9 

(The southern i s l a n d s were i n f a c t the h i l l s 

of Gape York, A u s t r a l i a ' s northernmost t i p . ) 

Though many of the Melanesians were u n f r i e n d l y 

to T o r r e s , he noted more c i v i l i s e d men a t the 

western t i p of New Guinea two months l a t e r . 

They had b e t t e r armaments, some of Chinese 

o r i g i n and were c a l l e d by T o r r e s "Mahometans". 

From here he s a i l e d to Banda, then Ternate, and 

f i n a l l y he reached Manila on May 22nd 1 6 0 7 -

I t i s i n s t r u c t i v e to see what n a v i g a t i o n 

information was o f f i c i a l l y submitted to the 

Spanish a u t h o r i t i e s about these events and how 

Spanish bureaucrats r e a c t e d . 

A f t e r 1607 d e l i b e r a t e b u r e a u c r a t i c s t i c k i n e s s 

i n e f f e c t s t i f l e d most Spanish voyages of 

d i s c o v e r y i n the P a c i f i c u n t i l the voyage o f 

Gonzales to E a s t e r I s l a n d i n 1 7 7 0 - 1 7 7 1 . T h i s 

a t t i t u d e was f i r s t seen i n the welcome that 

Quiros r e c e i v e d from the V i c e r o y of Mexico, 

the Marquis of Montesclaros i n 1606. He demanded 

the immediate handover of the s h i p and a l l her 
70 

contents to Treasury o f f i c i a l s a t Acapulco. 
69 

J u l i a n Holland."Lands of the Southern C r o s s " i n 
E a s t e r n I s l a n d s ,southern Seas, Aldus p.342. 
7°Kelly, V o l . 1 , p . 1 0 6 . 



The V i c e r o y reported to h i s King that the f r i a r s , 

s o l d i e r s and p i l o t s of the s h i p had lodged com-

p l a i n t s a g a i n s t Quiros„ The r e c e p t i o n extended 

to Quiros and h i s r e p o r t s through the f i r s t h a l f 

of 1 6 0 7 were p r o g r e s s i v e l y l e s s f r i e n d l y . 

A r a t h e r d i f f e r e n t b u r e a u c r a t i c response 

was seen i n r e l a t i o n to T o r r e s and Prado i n 

Manila. As soon as Torres handed h i s supple

mentary account and f i v e c h a r t s to the Royal 

Audienca they were s e c r e t e d i n the o f f i c i a l 

a r c h i v e a t Manila. They remained there u n t i l 

d i s covered by E n g l i s h s o l d i e r s m 1 7 ^ 2 . So 

although T o r r e s had sent copies of h i s r e p o r t 

i n 1 6 0 7 to the Council of State and Quiros, 

h i s d i s c o v e r i e s would not f i g u r e on l a t e r 
71 

Spani sh cha r t s. 

Quiros however made a c t i v e use of T o r r e s 8 s 

information even though the Council of State 

decided not to d i s c u s s i t . By r e f e r r i n g Q u i r o s 8 s 

memorials to the Council of the I n d i e s f o r an 

opinion before c o n s i d e r i n g them again, p r i o r to 
the King's d e c i s i o n , they hoped to discourage 

^ 7 2 

Quiros. The P r e s i d e n t of the C o u n c i l of the 

I n d i e s resented the f a c t that the C o u n c i l of State 

had ever i n t e r f e r e d over Q u i r o s 9 s voyage of 1 6 0 . 5 - 6 . 

Thus, Lemos wrote 
" c o n s u l t a t i o n over Quiros 9 p r o j e c t s w i l l be 
a d v i s a b l e on account of the understanding 
and experience i t ^the Council of the I n d i e s j 
has i n these matters, a l s o other d i f f i c u l t i e s 
w i l l a r i s e l i k e the present one, which i s nf no sm a l l account " 7 3 

71 
' I b i d . Vol o i l , pp. 353-.§. . Summary of what L u i s Vaez 
de T o r r e s wrote to Quiros from Manila on 15 June 
1 6 0 7 . Received towards the end of August 1 6 0 8 . 
7 2 I b i d . Vol.11, p . 3 5 5 . ' C o n s u l t a of the C o u n c i l 
of State to the King'. Madrid 2 n d August 1 6 0 8 . 
T r a n s l a t e d from A.G.S.Estado 2 6 3 8 . 
73 
^ I b i d . V o l . H , p. 3 5 5 . Consulta of the C o u n c i l , 

1 2 t h J u l y 1 6 0 8 . T r a n s l a t e d from Estado 2 6 3 8 . 
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I n a d d i t i o n to t h i s row over j u r i s d i c t i o n , 

the Council of the I n d i e s d i d have the v e r y r e a l 

a n x i e t y about f i n d i n g resources f o r the defence 

of America, the P h i l i p p i n e s and more 

r e c e n t l y Ternate and the E a s t Indies« I t a l s o had to 

seek the consent of the Portuguese a d m i n i s t r a t i o n . 

Thus they were bound to be s c e p t i c a l of the 

b e n e f i t of extending t h e i r commitments by 

another voyage of d i s c o v e r y , such as Quiros 

and the F r a n c i s c a n s were proposing from 1611 

onwards. 

Against the s c e p t i c i s m of Lemos, and per

s i s t e n t c r i t i c i s m from some members of h i s 1606 

e x p e d i t i o n , Quiros used a summary of what T o r r e s 

had t o l d him i n a l e t t e r from Manila w r i t t e n 

on 1 5 t h June 1 6 0 7 . T o r r e s gave great promin

ence to the interchange w i t h the n a t i v e peoples 

of the P a c i f i c , and the value of i t , and Quiros 

wrote i n h i s summary of 1609 as f o l l o w s ! — 

" I t i s to be noted that what the n a t i v e s 
of Tuamaco s a i d by s i g n s , and what Pedro 
the n a t i v e s a i d , and what I say i n my own 
statements as may be seen i n the f i r s t and 
second memorial, agree with what t h i s 
l e t t e r s a i d about T i e r r a Firme and many 
i s l a n d s , w ith many of d i v e r s c o l o u r s 
and f o r t h i s , and a l l other reasons, i t 
must be expected that what the n a t i v e s 
have s a i d about p e a r l s and s i l v e r , and 
l i k e w i s e the r e s t w i l l be true ". 74 

As footnote 7 1 . 
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I t was i n the l i g h t of such information 

that the Council of the I n d i e s concluded an 

accord with the Council of S t a t e , under which 

the new V i c e r o y of Peru on 1 9 t h J u l y 1 6 1 4 

was to take Quiros with him from Madrid to Peru. 

However, the V i c e r o y wrote on 2 1 s t October 1 6 1 4 

that he only proposed to allow Quiros to leave 

from C a l l a o w i t h an expedition i f the s t a t e of 

a f f a i r s i n Peru was such as to make i t opportune. 

Quiros l e f t Madrid w i t h the V i c e r o y on 9 t h 

September 1615 but d i e d before he reached Peru, 
75 

a l l e g e d l y i n Panama. No subsequent I b e r i a n had 

s u f f i c i e n t determination to persuade Habsburg 

Spain to support a P a c i f i c voyage of d i s c o v e r y . 

Having e f f e c t i v e l y k i l l e d the m e n t a l i t y 

of the 'descobriador 8, Habsburg Spain faced a 

major problem when i t became urgent to v e r i f y 

the t r u t h of Schouten and Le Maire 9 s c l a i m to 

have discovered the Cape Horn route i n t o the 

P a c i f i c . D e t a i l s of the l a t t e r 8 s voyage had 

been published i n Amsterdam i n 1618 as Schouten 8s 
76 

Jouma.el ofte Beschrivmghe . i t c o n s t i t u t e d a 

p a r t i c u l a r l y s e r i o u s t h r e a t to the s e c u r i t y of 

a.in8 s P a c i f i c monopo] 

K e l l y , V o l . l ^ p . 1 1 3 . 

S p a i n 8 s P a c i f i c monopoly, because i t contained 
75 

76 
Willem Schouten, J o u m a e l o f t e B e s c h r i y i n g h e van 

de wonderlicke r e y s e ghedean door Wiliem C p r n e l i s z 
Schouten ... m de Javen 1 6 1 5 8 1611 6 en 1 6 1 7 e t c . 
I Janz - Amsterdam 1 6 2 4 . 

The r e l a t i o n of a wonderfull voiage made by ¥. 
C o r n e l i s o n Schouten; shewing how south from 
the S t r a i g h t s of Magelan, i n T e r r a d e l Fuego; he 
... discovered a newe passage through the g r e a t 
South Sea, and t h a t way s a y l e d round the world. 
D e s c r i b i n g what I s l a n d s , C o u n t r i e s , People and 
Adventures he found i n h i s s a i d Passage. T r a n s l a t e d 
from the Dutch by W.P./William P h i l l i p / London 
1 6 1 9 . T.D. f o r W.Newberry. 
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a c h a r t of the Dutchmen's route a c r o s s the 
P a c i f i c to the Spice I s l a n d s , w i t h d e t a i l s of 
c a r t o g r a p h i c i n s e t s showing T i e r r a d e l Fuego and 
Cape Horn, as w e l l as the n o r t h coast of New Guinea. 

However, as the Spanish a d m i n i s t r a t i o n had 

been so s u c c e s s f u l a t discouraging the e x p l o r a t i o n 

and c h a r t i n g of new a r e a s they had to c a l l upon the 

e q u a l l y hard pressed Portuguese a d m i n i s t r a t i o n to 

f i n d the n e c e s s a r y f i n a n c e , men, ships and c a r t o 

graphers from Lis b o n to v e r i f y Schouten's d i s c o v e r y . 

T h i s l a s t Portuguese voyage of d i s c o v e r y ended i n 

1621 with Joao and Pedro T e i x e i r a being taken from 

Lisb o n to draw up c h a r t s based on the f i n d i n g s of 
77 

the Nodal b r o t h e r s . 

S i m i l a r l y Dutch voyages a c r o s s the P a c i f i c 

were e f f e c t i v e l y discouraged by Governor Co ens' 

a t t i t u d e that was designed to secure the Company's 

own c h a r t e r e d r o u t e s , u n t i l a r e t u r n to the P a c i f i c 

to undertake a s c i e n t i f i c survey was advocated by 

Franz Jacobsz V i s s c h e r i n 1642 i n a Memoir con-
78 

cerning the Discovery of the South Lands . 

So we see the P a c i f i c interchange was one 

where the Spanish, w i t h Portuguese h e l p e r s , pro

g r e s s i v e l y improved t h e i r n a v i g a t i o n a l knowledge 

by even c l o s e r contacts w i t h n a t i v e P a c i f i c 

n a v i g a t i o n a l t r a d i t i o n s . The gains made i n such 

voyages of d i s c o v e r y had to be protected from 

d i s p e r s a l to northern European i n t e r l o p e r s so 

that the Spaniards could continue to enjoy the 
^P.M.C. V o l . 4 , pp.23 -4 . See a l s o footnote 70 of 
chapter "The Dissemination and D e c l i n e of I b e r i a n 
N a v i g a t i o n a l S k i l l s , 1 5 8 0 - 1 6 2 0 " . 

Major. E a r l y Voyages to the T e r r a A u s t r a l i s , 
Hak. Soc. 1859 , 
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p r o f i t s of the Manila route monopoly. T h i s 

n e c e s s i t a t e d t i g h t e n i n g s e c u r i t y and the ending 

of Spanish voyages of d i s c o v e r y l e s t d e t a i l s 

of the news a t t r a c t i n t e r l o p e r s . I t was a 

p o l i c y s u c c e s s f u l f a r int o the seventeenth 

century, but achieved a t the c o s t of advances 

i n n a v i g a t i o n a l knowledge and method. Apart 

from the r a i d s on Mexico 8s west coast by the 

Dutch Admiral, J o r i s Van Spielbergen i n 1615 

and by Hugo Schapenham i n 1 6 2 4 , seventy y e a r s 

of freedom from buccaneers was gained by c u r 

t a i l i n g the P a c i f i c interchange of n a v i g a t i o n a l 

knowledge a f t e r 1 6 0 0 . 
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Chapter 11 

H E CHINESE INTERCHANGE' 

Whereas i n "5 783 George Henry M i l l a r saw the 
Chinese s c i e n t i f i c achievements as retarded by 
i s o l a t i o n from technical interchanges,^ more 
modem writers have suggested that interchanges 
between Chinese and European c i v i l i s a t i o n s were 
s i g n i f i c a n t . Recently e f f o r t has been lavished 
upon those early contacts of which Hakluyt wrote, 
such as the Franciscan i n t e r e s t s and Marco Polo. 
Nevertheless, i t was contacts and 'interchanges 
between Chinese seamen and others which were to 
prove most s i g n i f i c a n t to themselves and to Europe. 
However, c l e a r appreciation of t h i s a f t e r the 
raid-seventeenth century was rare u n t i l M.G.Phillips 
revived i n t e r e s t i n Prince Cheng Ho8 s voyages of 
the f i f t e e n t h century. I n two a r t i c l e s published 

George Henry M i l l a r , The New and Universal System 
of Geography, London, 1783- For further comment 
on Millar's work see the Introduction, footnotes 
39 and **0. On of h i s work M i l l a r had said 
of China s-
"The reason that the Chinese f a l l short of the 
Europeans i n t h e i r speculative sciences, does 
not proceed from amy defect i n t h e i r capacities 
or i n t e l l e c t s ( f o r they are acknowledged bjs a l l 
to be a most Ingenious people), but from t h e i r 
s i tuation, being separated so f a r from the r e s t 
of the learned world, and conversing with none 
but people so much i n f e r i o r to themselves, i t 
i s rather to be admired that they have made 
such great advances i n arts and sciences, than 
that they have gone no further. They have had 
no advantage by t r a v e l l i n g , or any foreign 
assistance, t h e i r knowledge being defective 
when the Europeans f i r s t a rrived". 
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i n 1885-6 s lie examined t h e i r cartography and 
2 

seamanship. Hirth and Rockhill i n t h e i r study 
of thirteenth century Chinese navigational methods 
and achievements suggested the Chinese f i r s t 
s a i l e d into the Indxan Ocean i n the third century 
A.D., while G.R.G.Worcester writing i n 1 940 

claimed Chinese contacts with Europe by both land 
and sea were made as early as 650 B.C.^ Dr.Needham 
claimed Chinese ships s a i l e d as f a r as Penang, i n 
Malaya, i n 350 B.C.5 and that i n 219 B.C. they 
s a i l e d as f a r as the Indian Ocean and Hawaii.^ 
During the reign of the Emperor Wu T i from 140 to 
86 B.C., a regular seaborne trade to a southern 
Indian town was established. Such a regular trade 
route depended on more sophisticated navigational 
methods than merely following the monsoon pattern, 
p 
M.G.Phillips,"The seaports of India and Ceylon des

cribed by Chinese voyagers of the Fifteenth Century, 
together with an account of Chinese navigation", 
Journal of the Royal A s i a t i c Society, North China 
Branch. (New S e r i e s ) , no. 2 0 , 1 8 8 5 , P> 209-2,2-6 
and no.21, 1886, p.30 et seq. 
3W„W.Rockhill and F.Hirth, Chau Ju Kua - His work 
on the Chinese and Arab Trade i n the Twelfth and 
Thirteenth Centuries e n t i t l e d 8Chu-fan-chi 8. 
S.Petersburg, Impremiere de l'academie des 
Sciences, 1 911 • 
4 
G.R.G.Worcester, Junks and Sampans of the Yangtze , 
( F i r s t Edition 1 9 4 0 ) , 2nd Edition, Naval 
I n s t i t u t e Press, Annapolis, 1 9 7 1 . pp. 2 0 - 2 1 . 
J.Needham, "Abstract of Material Presented at the 

International Maritime History Commission at Beirut, 
1 9 6 6 w i n Socie^tes et compagnies de Commerce en 
Orient et dans 1'ocean indien , Paris 1 9 7 0 , 
S.E.V.P.E.N. p . 1 4 0 . (The same material also appears 
as Chapter 4 of J.Needham Clerks and Craftsmen i n 
China and the West, C.U.P. 1 9 7 0 , pp.4 0 - 7 0 . ; r 

J.Needham, Science and C i v i l i s a t i o n i n China , 
Vol.IV, p t . 3 , P.552. 
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As early as 120 B.C. s t e l l a r observations 
were being confidently taken with, sighting tubes 

7 
and water l e v e l s by astronomers, but the com
petence of maritime users i s more open to doubt 
for i n 120 B.C. the Huai Nan Tzu says 

However, from thi s time onwards Chinese methods 
of navigation show slow^if not always steady 
advances. The t i t l e s of fiv e navigational manuals 
appearing i n a bibliography of the 1 st century 

Q 

A.D. are early evidence of such progress. The 
works compiled by Chang Heng between 118 and 125 

A.D., esp e c i a l l y the Ling Hsien ( S p i r i t u a l 
Constitution of the Universe) compiled i n 118 A.D., 
show the emergence of an astronomical theory very 
s i m i l a r to that advanced by Macrobius and Sacro-
bosco and which was s t i l l being taught to European 
seamen as lat e as the seventeenth century. The 
following extracts from the fragmentary remains of 
the Lang Hsien give an idea of the early com
petence of Chinese s a i l o r s i n c e l e s t i a l navigation. 
J u s t i f y i n g h i s compilation, Chang Heng wrote:-

"Formerly the sage-kings, wishing to 
trace the ways of heaven, and to f i x 
the sublime tracks (the paths of 

those at sea who become confused and 
cannot distinguish east from west 
orientate themselves as soon as they 
see the Pole S t a r " . 8 

heavenly bodies), and to ascertain 
the origins of things, f i r s t set up a c e l e s t i a l sphere (hun t h i ) thus 

J.Needham, ib i d . , V o l . I l l , p.302. 
J.Needham, i b i d . , Vol.TV, p.563. 
J.Needham, i b i d . , Vol.IV, p . 5 6 0 . 
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r e c t i f y i n g t h e i r instrument and 
establishing degrees (cheng i l i t h i ) , 
so that the imperial pole was fixed. 
A l l turned round the heavenly a x i s 
i n a r e l i a b l e way which could be 
studiedo After this was set up and 
observed, i t was seen that heaven had a 
normal regularity (chang). The sages 
had no preconceived theories and based 
thei r thinking on what the phenomenon 
showed. To explain these I therefore 
wrote the Ling Hsien ... 

North and south of the equator there 
are 124 groups brightly shining and 320 
stars can be named (individually)„ There 
are i n a l l 2500 s t a r s , not including 
those which the s a i l o r s (hai jen) observe. 
Of the very small stars there are 11 . 2 5 0 . 
A l l have t h e i r influences on fa t e " . 0 

By u t i l i s x n g such c e l e s t i a l knowledge, lead 
and l i n e soundings, and the accounts of e a r l i e r 
t r a v e l l e r s , the sea route to India had been made 
so safe that by 520 A.D. i t was reported that the 
Himalayan route had been v i r t u a l l y abandoned. Con
tinued attempts were made to improve t h i s c e l e s t i a l 
knowledge, as was shown i n 724 A.D.when the Chinese 
Astronomer Royal was sent to sea to observe Sun 
shadow lengths off Hanoi. 

During the rule of the Sung dynasty from 
960-1127 large and weatherly junks were making 
regular voyages to the Persian Gulf and East A f r i c a . 
On voyages that took them f a r from the sight of 
land, the Sung navigators could r e l y on the i n d i 
cations of floating compasses for bearings, and 
for time on slow-burning incense s t i c k s when 
weather prevented use of a nocturnal or a sun
d i a l . On thei r return to China they could even 

J.Needham, xbid mf V 0 I 0 I I I , p.216. Note also 
Chang Heng described an Armillary Sphere about 
125 A.D. 
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plan entry to one of the great ports, for tide 
tables had been compiled for Ningpo i n 1026 and 

11 
Hang chow by 1 0 5 6 . 

The wealth earned from foreign trade caused 
the Sung Emperors to set up several maritime trade 
bureaux to regulate and tax the goods entering 
China's major ports. Such a bureau was established 
by T 9 a i - t s u i n Kuang-tung i n 9 7 1 - 2 , and another 

1 2 

followed i n 1087 at Ch'uan-chow. At f i r s t the 
Yuan dynasty copied these models so that by 1284 

seven such bureaux were i n operation. Chinese 
records l i k e the Yuan shih, i n describing the i r 
operations, provide evidence of many interchanges, 
some of which involved the interchange of navi
gational ideas and information between foreigners 

1 3 
and the Chinese. 
11 J .JNeedham, ' op.cit.Vol.IV, part 3» p.492 . This anticipates 
by 200 years the f i r s t European tide tables, com
piled for London Bridge. B r i t i s h Library, Cotton 
MSS. Ju l i u s D . 7 . 
1 2 
H ,F.Schurmann .Economic Structure of the Yuan 

Dynasty. Translation of chapters 93 and 94 and the 
Yuan Shih „ Harvard University Press 1 9 5 6 . There 
i s good reason to believe Canton had such a bureau 
early i n the 8 t h century, for the T*ang government 
appointed t h e i r f i r s t trade commissioner i n 715-
See p.222, and pp.229-36 for the d e t a i l s of 
l a t e r bureaux. Their operation makes for most 
interesting comparisons with those regulatory 
a c t i v i t i e s of the Casas at both Lisbon and S e v i l l e . 
Though the l a t t e r were also operated to provide 
maximum f i n a n c i a l benefit to th e i r respective 
monarchs, these Chinese bureaucracies do not seem 
to have developed into such incubuses to trade 
and navigation. 
1 3 

I b i d . Detailed s a i l i n g directions f or the 
South China Sea are given on pp . 1 1 9 - 1 2 3 . 
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There were few other Asian peoples able to 
participate i n interchanges of navigational inform
ation at the l e v e l s of sophistication evident i n 
two Chinese manuscript r u t t e r s for the eastern 
shores of A f r i c a compiled about 1178, or i n the 
more famous Chu-fan-chih ^Records of Foreign 

\ 14 

Peoples) written about 1 2 2 5 . However, the 
Arabs and the i r Muslim trading contacts were both 
able and w i l l i n g to engage i n such interchanges 
throughout Asia. Dr.Joseph Needham has argued 
that through the Arabs Europeans learned of the 
flo a t i n g magnetised needle that was f i r s t developed 

15 
i n China. He also suggests that the "Dipper 
14 
W.W.Rockhill and F.Hirth, op.cit. See also c r i t 

icisms of t h e i r t r a n s l a t i o n bys- P . P e l l i o t , T'oung 
Pao, 1 9 1 2 , pp.446-481; J . J .L.Duyvendak, Chjna* a 
Discovery of A f r i c a , A.Probsthain, London, 1 9 4 7 . 
These c r i t i c i s m s served to stimulate i n t e r e s t i n 
the two rutters of 1178 as Chau Ju Kua's sources. 
One of these r u t t e r s by an anonymous author des
cribed the East African coast down to the Comoro 
Islands and the Mozambique Channel; the l a t t e r des
cribed the ports and l i f e of Somalia. The main 
source was the l a t t e r r u t t e r by Chou-H»ui f e i . L j j i g s . 
w ai-tai-ta (information on what i s beyond the 
Mountain Passes). Duyvendak thought Chau Ju Kua 
used information available to him o f f i c i a l l y while 
he was Commissioner of Shipping and Foreign Trade 
at ChBuan-chow. Op.cit., p.14. 
15 
J.Needham, op.cit., pp.562-3. This suggests that 

i n 1090 Chu Yu described the compass i n marine use 
by the Chinese. However, J.J.L.Duyvendak, op.cit., 
pp.19-20 pointed to an error i n Hirth's t r a n s l a t i o n 
of Chu Yu's work, P'ing-chou-k 8o-t'an, and thereby 
discredited the idea that Arab traders were the 
f i r s t to use the compass at sea, having seen i t i n 
use amongst Chinese geomancers. Chu Yu referred to 
Chinese ships when stating "The shipmaster for 
ascertaining h i s geographic position by night looks 
at the stars by day looks at the Sun, and i n dark 
weather he looks at the south-pointing needle". 
Note also that E.G.R.Taylor, Haven Finding Art , 
Ho l l i s and Carter, London,1971, pp.126-7 , c i t e s an 
Arab use of the f l o a t i n g compass at sea i n 1242-3, 
but i t was suspected that f i f t y years e a r l i e r i t s 
use was known m the Norman c i t i e s of I t a l y l i k e 
Amalfi. 



Observer" which i n 1129 L i n Chih-Phing ordered 
every ocean-going ship from Fukien and Kuangtung 
to carry, stemmed from an Arab suggestion to f i x 
together a t r a d i t i o n a l sighting tube and a quad
r a n t . ^ Interchanges between Arab and Chinese 
maritime communities reached a peak between 1250 

and 1275 when the Commissioner of Merchant Shipping 
at Ch8uan-chow was a Chinese appointee of Arab 
or Persian descent named P'u Shou-Keng. He i s 
known to have transferred his services to the 
Mongols and to have died a wealthy and respected 
Muslim p a t r i c i a n . I n 1267 Jamal-al-Din journeyed 
from Maraghah to advise Chinese astronomers i n 
Peking on seven differe n t desxgns of c e l e s t i a l 

1 7 

instrument including an astrolabe. Though the 
Chinese dxd not i n fact adopt the astrolabe 
because the standard type of Chinese astronomical 
observation was not e a s i l y compatible with the 
astrolabe's graduated s c a l e s , various Chinese 
navigational guides and rutters suggest that 
l a t e r the Chinese and Arabs used an instrument 
of very s i m i l a r form and ca l i b r a t i o n when taking 
s t e l l a r sights at sea. 
—— 

JoNeedham / Science and C i v i l i s a t i o n i n China 
VoleIV pt . 3 f p.575 for c i t a t i o n of the Sung 
Hui Yao Kao (Drafts of the Administrative 
Statutes of the Sung Dynasty). 
1 7 
H.FoSchurmann, op.cit., p o 1 0 9 « 
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Several fourteenth and ea r l y f i f t e e n t h 
century ru t t e r s prepared by Chinese authors gave 
directions i n terms of compass bearings to be 
followed for a given number of keng (watches 
of s l i g h t l y l e s s than 2% hours) u n t i l an a l t e r a t i o n 
of course was necessary. A new course was then 
specified i n terms of a compass bearing to a 
latitude specified i n terms of the " c h i h n , units 
which research has shown close l y corresponded 
with an Arab unit, the "isba". The l a t t e r term 
reveals that the unit was a simple finger-breadth. 
Research on the unit has shown that i t corresponded 
to an angular equivalent of 1 ° 3 6 9 , with occasional 

o o 18 v a r i a t i o n as low as 1 30* or as high as 1 40* . 

We know the Arabs used Kamals to take such readings 
for the height of the Polo Star, the Guard Stars, 
and a few other constellations, and that the 
Chinese observed a wider range of other c o n s t e l l a 
tions but i n the same units. As a r e s u l t of a 
late sixteenth century r e v i v a l of i n t e r e s t amongst 
the Chinese i n t h e i r t r a d i t i o n a l ways of navigating, 
L i Hsu wrote a description of an instrument very 

1 9 

l i k e the Kamal. This we may presume had been 
i n use for perhaps 300 years before L i Hsu's account 
was printed posthumously i n 1 6 0 6 . L i Hsu's 
description has been translated thuss-
JQ 

J.Needham,op.cit. V o l . I l l , pp.367-378 . 
1 9 

H.Grosset Grange An Arabian Sea Chart of the 
Middle Ages , Journal of Navigation, Vol.28, H75" 
No.4, pp.434-4487 ~ 
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"The set of "guiding s t a r stretch-boards 1 

(ch hien hsiang pan) of Ma Huai-Te of 
Suchow has twelve plates i n a l l , made of 
ebony, ranging gradually from small to 
large. The largest i s more than seven 
inches square. They are labe l l e d one 
8 c h i h 8 , two B c h i h 8 etc. up to twelve 
8 c h i h 8 , a l l marked i n fine s c r i p t upon 
them, and they d i f f e r regularly j u s t as 
a foot i s divided into inches. There i s 
also one ivory piece, two inches square 
and cut off at the corners so that i t 
indicates (2 ch±>) h a l f a chih, h a l f a 
8 chio', one 'chio 5 and three 8 c h i o 8 . This 
may be turned on one side or another 
facing you ( i n conjunction with one of 
the larger p l a t e s ) , and these lengths 
must be the measurements (required for 
right-angle triangle calculations 
according to the methods of the "Chou 
Pei" (Suan Ching) (Arithmetical C l a s s i c 
of the Gnomon and the C i r c u l a r paths of 
Heaven)". 2 0 

With a background of such s i m i l a r i t y i n 
their instruments i t would not be surprising i f 
navigational instruments and readings were exchanged 
between Chinese and Arab seamen. I t also seems 
l i k e l y that both Chinese and Arab s a i l o r s u t i l i s e d 

21 
Chola charts for the Indian Ocean. Certainly 
we know Marco Polo saw Chola charts i n use, and 
we know that l a t e r Ahmad Ibn Majid and Suliaman 
bin Ahmed possessed Chola s a i l i n g i n s t r u c t i o n s . 
Through a l - I d r i s i we know there was a long 
tr a d i t i o n of close and d i r e c t interchanges i n 
various seaports. For example, a l I d r i s i 
says that between 875 and 884 the Chinese moved J.Needham, op.cit. Vol.IV, pp.574-5 . _ , 

21 A ! 
Ma Huan. Ying Yai Sheng Lan.(The Overall Survey 

of the Ocean's Shores), 1433. Translated and 
Edited by J.V.Mills. Hakluyt Society Extra Series 
No.42, p.307. 
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their commercial centre to Z a l e j , an island off 
East A f r i c a , and the other islands which belong 
to xt 

"entering into familxar r e l a t i o n s with 
the inhabitants because of t h e i r equity, 
amenity of customs and aptitude for 
business".^2 
That navigational information was exchanged 

would seem confirmed by Chou Ch 8u-Fei 8s inclusion 
i n 1178 of an account probably obtained i n East 
A f r i c a from an Arab s a i l o r . This says:-

"Beyond the Ocean west of the Arabs, there 
are countless countries more, but the 
Mu Lan Phx i s the one which i s v i s i t e d 
by the great ships of the Arabs. I t s 
ships are the biggest of a l l . Putting 
to sea from the Tho-phan-ti i n the Arab 
country one s a i l s west for a f u l l , hundred 
days and so a r r i v e s . . . I f i t /th.e ship7 
does not encounter favourable winds i t 
does not get back to port for many years. 
No ship but a very big one could make such 
voyages. So nowadays'Mu-Lan ship i s used 
/xn ChinaZ for designating the largest kind 
of junk l ,7 2 3 

That such interchanges continued over many 
years i s revealed by one of Ibn Battuta's comments 
made nearly two hundred years l a t e r . When staying 
at S i j i l m a s a , i n southern Morocco, he discovered 
h i s host was the brother of a man he had met some 

24 
years before i n Western China. 

J.Needham, op.cit. Vol. IV. p.495. 

2 3 I b i d . p.475 . 
24 

E.W. Bovxli, The Golden Trade of the Moors. 
Oxford Universxty Press, 1 9 5 8 , p.59. 
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Some Chinese had c u l t u r a l backgrounds 
which opened more opportunities for mutually-
b e n e f i c i a l exchanges of navigational information. 
Admiral Cheng Ho's father was a w e l l - t r a v e l l e d 
Muslim from Yunnan, who had v i s i t e d Mecca about 
1 3 7 0 . This probably served to make hi s son well 
aware of what might be learned from Arab sources, 
and underlies Cheng Ho's decision to take the 
Arab scholar Ma Huan with him on three of h i s 
longer voyages. I t i s most noticeable that of the 
40 charts of the Wu Pei Chih which purport to 
record c a r e f u l l y the distances and compass 
bearings followed along various sea lanes betwixt 
the many ports v i s i t e d by Cheng Ho between 1404 

and 1433» the most accurate are those for the 
west coast of India, Arabia and East A f r i c a . 
S i m i l a r l y the s t e l l a r attitudes given for these 
ports are at t h e i r most accurate for the same 
region, e s p e c i a l l y as seen on the second of the 
four s t e l l a r diagrams, showing the positions i n 
which various constellations had to be kept for 
the voyage from Ceylon to Kuala Pasi i n Sumatra. 
We know that Chinese s a i l o r s had been making 
regular c e l e s t i a l observations i n t h i s region 
since Marco Polo described th i s i n 1 2 9 3 , but 
the finger breadth units of the observations 
recorded the s i m i l a r i t y of place names, and the 
s i m i l a r i t y of errors ( i f these observations are 
compared with S i d i C e l e b i , s al-Muhit of 1554 
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and the anonymous Chinese r u t t e r of about 1 5 1 0 ) 

suggest extensive interchange of Arab and Chinese 
25 

information over a long period. 
Research by Dr.J.Needham and more recent 

work by J.V 0Mills now permits a b r i e f description 
of the navigating o f f i c e r s and t h e i r work, as 

26 

carried out on Cheng Ho's seven famous voyages. 
On each ship but under the Master's supervision 
there was a Mate to d i r e c t the general administra
tion of the ship, an o f f i c e r c a l l e d the huo ch'ang 
( f i r e c h i e f ) who superintended the compass, and 
a Taoist p r i e s t whose duties included both helping 
the Incense Keeper and ensuring that the votive 
incense never ceased to burn. Under them there 
was a helmsman with two r e l i e f s and a chief 
linesman with a second linesman responsible for 
the ropes and taking soundings. Most important, 
however, was the f l e e t ' s central navigation o f f i c e , 
which for much of the time was superintended by 
L i n Kuei Ho, the Chief Astrologer. His s t a f f 
of four astrologers were responsible for predicting 
the weather, taking and recording astronomical 
sights, and for issuing revisions to the Chen 
Chung (Needle Manual) and to the T'u shih (sketch 
map) which were given to every master as standard 
issue. Such compilations must have resembled on 
the one hand the Wu Pei Chih maps and diagrams, 
and on the other that acme of f i f t e e n t h century 

G.R.Tibbetts, Arab_ .Navigation before the Coming 
of the Portuguese, Luzac, London, p.kk. 

26 
J.V.Mills, op.cit. p.306. J.Needham,op.cit. Vol. rv. p t . 3 , P.4 9 1 . 
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navigation manuals, the Shun Feng Hsiang Sung 
(Fai r Winds for E s c o r t ) . The l a t t e r , compiled 
anonymously about 1 4 3 0 , claims to be based on 

"Charts of the direction of the compass 
needle and the guiding stars and a copy 
of the configuration of the islands i n 
the sea. They were compared and corrected 
on repeated voyages" .^7 

How safe these aids made the Chinese voyages 

we do not know, but i t i s l i k e l y that ships 

detached from the f l e e t and deprived of the 
services of the central hydrographic o f f i c e 
were at r i s k . We know ships were detached from 

Cheng Ho*s main f l e e t s . The f i f t h , s i x t h and 
seventh expeditionary voyages are p a r t i c u l a r l y 
interesting i n this respect. Despite vague 
d e t a i l s of the numbers of ships involved on 
the f i f t h i n 1417-19 and the s i x t h 1421 -22 , 

P e l l i o t was able to ide n t i f y that Chinese ships 
did reach Mogadishu, Brava and Malindi on the 

28 
east coast of A f r i c a . On the seventh expedition 
further ships were detached to v i s i t the African 
coast, and, a f t e r c a l l i n g at Malindi, passed even 
further south during 1433• Some ships carrying 
ambassadors undoubtedly returned to China from 
a l l these voyages, but there i s reason to believe 
i n the l i g h t of subsequent Chinese policy that 

29 
many ships did not return. 
27 
J.Needham, op.cit. Vol. IV, pt. 3, p. 5 7 2 . 

28 
P.Pelliot,"Les Grands voyages maritimes chinois 

au debut du XVE ecle1.' T^oung Pao. \Tol.XXX, 1933 
P.299. 
29 
^ I b i d . pp . 3 0 5 - 1 1 . 

file:///Tol.XXX
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Not only have some large hoards of Chinese 
pottery been found i n Kenya and Tanzania, some 
early European evidence provides some insight into 
events on some East African ventures about which 
Chinese accounts are lacking. An a t l a s prepared 
for the King of Portugal between 1456 and 1459 bas 
survived and bears d e t a i l s of further Chinese 
voyaging. 

This a t l a s was compiled by Pra Mauro, who 
stood i n a long l i n e of Franciscans interested i n 
China, and who included Andrew of Perugia, shop 
of Zayton (Ch'uanchow) between 1323 and 1332^. 

Three ships rigged i n the Chinese m anner are 
shown on Fra Mauro1s map. One l i e s i n the Indian 
Ocean west of Ceylon and has four masts, a transom 
bow and a prominent rudder, while another l i e s 
j u s t to the north of i t , and the third i s shown 
off the Chinese coast towing another boat. These 
drawings are supplemented by two i n s c r i p t i o n s , 
placed off the African coast. In the caption 
inserted off the East African coast, Fra Mauro 
wrote:-

"About the year 1420 a ship or junk of the 
Indies passed d i r e c t l y across the Indian 
Office on the direction of the Men and 
Women beyond Cape Diab and past the Green 
Islands and the Dark Sea, s a i l i n g there
a f t e r west and south west for forty days 
and finding nothing but a i r and water. 
According to the estimate of her company 
she tra v e l l e d 2 , 0 0 0 miles. Then con
ditions worsening she returned 70 days 
to the aforesaid Cape Diab". 30 

J.Needham, op.cit. Vol.IV, p t . 3 , p.501 . 



451 . 

In a more southerly caption Fra Mauro 
maintained that the A t l a n t i c and Indian oceans 
joined south of A f r i c a , j u s t as the Arabs since 
Ibn Khurdadhbih had believed. This i s i n accord 
also with the map made i n 1402 by the Korean 
Kwon Kuen. In a yet more southerly s c r o l l F r a 
Mauro added t h i s information:-

"Moreover I have had speech with a person 
worthy of b e l i e f who affirmed that he 
had passed on a ship of the Indies through 
a raging storm 40 days out of the Indian 
Ocean, beyond the Cape of Sofala and the 
Green Islands more or l e s s south west 
and west. And according to the c a l c u l a 
tions of her astronomers, h i s guides, 
this person s a i l e d 2,000 miles. Whence 
assuredly we may take him J_to beJ7 as 
sincere as those who_say that they 
s a i l e d 4 , 0 0 0 miles /down the west African 
coast and back to Portugal^.-^ 

However, the value of such Chinese tech
nology as could take the Chinese perhaps past 
the Cape of Good Hope, as Fra Mauro implies was 
possible, was c a l l e d into serious question i n 
1433- A fragment of an account by Chu Yun-ming 
ent i t l e d Hsia Hsi-yang (Down to the Western 

3 2 

Ocean), survives showing that some ships returned, 
but not enough returned to Silence an a n t i -
maritime action whose strength was seen m 1424 

when Emperor Yung Lo died. But whereas the 
accession of Emperor Hsuan te i n 1424, and h i s 
order of 2 9 t h June 1430 had f a c i l i t a t e d Cheng 
Ho•s f i n a l expedition |which lasted from 1 9 t h 
January 1431 u n t i l some ships returned on _ 
J I b i d . p.502 . 
32 
P . P e l l i o t , op.cit. pp.305-11 
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7 t h July, 1433̂ ), the deaths of th i s Emperor and Cheng 
33 

Ho had by 1435 served to stop the departure 
of further major Chinese ocean-going f l e e t s . This 
i s confirmed from European sources such as the 
account of Semigi who noted i n 1499 that i t was 
80 years since traders (whose description we now 
recognise as f i t t i n g only the Chinese) had 

34 

v i s i t e d C a l i c u t . 
Controversy surrounds the reasons for such 

a r e v e r s a l of policy, though i t has been claimed 
that the cost i n men, ships and money was i n t o l e r 
able to a China facing threats from the north west. 
Further controversy surrounds the issue of whether 
the o f f i c i a l state archives were burnt or j u s t 
hidden by Ta-Hsia, Vice-President of War between 
1477 and 1 4 8 0 . 3 5 Such attitudes led not only 
to a rapid decline i n the Chinese navy, but 
to decline m the whole marine sector of the 
economy. 

This decline was ref l e c t e d i n the lack 
of much Chinese i n t e r e s t i n navigational aids 
apart from those of d i r e c t value on coastal voyages. 
Declining numbers of navigation manuals were 
3 3 J . V . M i l l s , o p . c i t . p. 6 . Cheng Ho i s t r a d i t i o n a l l y 
supposed to have died and been buried i n a tomb 
i n Nanking i n 1 4 3 5 . 
34 
J See chapter Indian Interchange, footnote 10. 
35 
J J.J.L.Duyvendak, China*s Discovery of A f r i c a , 
A.Probftstham, London, 1 947 »pp.27-8 . 
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w r i t t e n , a n d even a c c o u n t s o f Cheng Ho 5 s v o y a g e s 

s l o w e d to a t r i c k l e . Once the f i r s t hand a c c o u n t s 

o f Kung Chen and F e i H s i n had d e s c r i b e d Cheng 

Ho *s voyages and been p r i n t e d i n 1434 and 1436 

r e s p e c t i v e l y , the v a s t l y b e t t e r a c c o u n t b y Ma 

Huan,though completed about the same time, was 
3 7 

n o t p r i n t e d u n t i l 1451", w h i l e the l a s t o f t h e 

works p u r p o r t i n g to have a c t u a l l y b e e n c o m p i l e d 

by a member o f Cheng Ho's e x p e d i t i o n s was n o t 

p r i n t e d u n t i l 1520. T h i s d e c l i n e i n i n t e r e s t 

was a c c e n t u a t e d i n the e a r l y s i x t e e n t h c e n t u r y 

by e d i c t s w h i c h made i t a c a p i t a l o f f e n c e to 

b u i l d s e a goxng j u n k s w i t h more tha n two m a s t s , 

and by a f u r t h e r e d i c t t h a t any s h i p ' s crew 

t h a t s e t out to t r a d e i n m u l t i - m a s t e d s h i p s posed 

an u n a c c e p t a b l e t h r e a t to n a t i o n a l s e c u r i t y 

b e c a u s e t h e y would be communicating w i t h 

f o r e i g n e r s . 

However, some C h i n e s e remained i n t e r e s t e d 

i n f o r e i g n p a r t s , and i f t h e y were l u c k y o b t a i n e d 

a c o n f i d e n t i a l l i c e n c e from the government t o 
Kung Chen, H s i - Y a n g fan-kuo c h i h ( R e c o r d s o f 

F o r e i g n C o u n t r i e s i n the W e s t e r n O c e a n ) . 
See J . V . M i l l s /Ma Huan, o p . c i t . pp.44-45 and 56-59. 
T7 

F e i H s i n , H s i n g - c h * a s h e n g - l a n (The O v e r a l l S u r v e y of.-the S t a r R a f t ) . T h i s was t r a n s l a t e d by W.W. 
R o c k h i l l , C h u - l u h u i - p i e n (A C o l l e c t i o n o f R e c o r d s ) . 
S. P e t e r s b u r g , 1915, P a r t I I , p.73 e t s e q . 

Huang Sheng t s e n g H s i - y a n g ch'ap kung t i e n - l u 
( R e c o r d of T r i b u t e P a y i n g Western C o u n t r i e s ) ; 
see Needham, S c i e n c e and C i v i l i s a t i o n i n C h i n a , 
V o l . I l l , p.559~. 
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39 t r a d e a s f a r a s M a l a c c a a t t h e i r own r i s k . 
A few o t h e r s r e t a i n e d an i n t e l l e c t u a l i n t e r e s t 
i n o t h e r l a n d s . While the t r a d e r s sought r e l i a b l e 
r u t t e r s and the o t h e r group sought knowledge o f 
a more g e o g r a p h i c a l n a t u r e , by the e a r l y s i x t e e n t h 
c e n t u r y t h e y had to l o o k o u t s i d e C h i n a f o r i t . I t 
i s i n t h i s c o n t e x t t h a t the r o l e s o f C h i n a * s 
o l d e r t r a d i n g p a r t n e r s , the Wako p i r a t e s , and t h e 
Eu r o p e a n s , t a k e on t h e i r s i g n i f i c a n c e . As 
C h i n a ' s t e c h n x c a l l e a d i n m a t t e r s e v a p o r a t e d , 
t h e r e grew up a d i f f e r e n t p a t t e r n o f t e c h n i c a l 
i n t e r c h a n g e s around t h e C h i n a Sea. 

The o n l y w e l l - k n o w n l o c a l r u t t e r p r e p a r e d 

i n the l a t e f i f t e e n t h c e n t u r y u t i l i s i n g Chxnese 

c o n v e n t i o n s b e l o n g e d to a n e x i l e d C h i n e s e i n 

M a l a c c a . T h i s r u t t e r c l e a r l y shows Malayan i n f l u 

e n c e s , f o r example i n the u s e o f j a u h w h i c h 

seems to be the e q u i v a l e n t o f t h e C h i n e s e keng , 

w h i l e the f a c t i t g i v e s d e t a i l s o n l y of the outward 

voyage from M a l a c c a to Canton s u g g e s t s i t was n o t 
4o 

d e s i g n e d f o r the u s e o f n a t i v e C h i n e s e . I n 
39 

J u a n G o n z a l e z de Mendoza. The H i s t o r i e o f t h e 
G r e a t and M i g h t i e Kingdome o f C h i n a , and the 
s i t u a t i o n t h e r e o f . T o g e t h e r w i t h the g r e a t r i c h e s , 
huge c i t i e s , p o l i t i c k e government and r a r e i n v e n 
t i o n of the same. White, London, 1588. H a k l u y t 
S o c i e t y E d i t i o n , 1854. E d i t e d and C o r r e c t e d by 
S i r G.T.Staunton, V o l . 1 , p„ 9 5 . T h i s s y s t e m i s i n 
a l l r e s p e c t s the same a s t h a t a p p l i e d by the 
C h i n e s e s i n c e 13^7» and w h i c h a l s o c o v e r e d t h e 
l i c e n c e s g r a n t e d to the T a l l y T r a d e s h i p s . 
4o t 

J . V . M i l l s / M a Huan, o p . c i t , pp.349/50. 
A. C o r t e s K o and A . T e i x e i r a da Mota, P o r t u g a l i a 

Monumenta C a r t o g r a p h i c a , L i s b o n , I96O, V o l . 1 , 
pp.79-81. 
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f a c t i t was most u s e f u l to F r a n c i s c o R o d r i g u e s 

who c o m p i l e d a r u t t e r f o r the same j o u r n e y w h i l e 

xn M a l a c c a d u r i n g 1513-14 . Meanwhile, i n t e r e s t e d 

C h i n e s e s t i l l w a n t i n g to s a i l and t r a d e a b r o a d 

had to s e e k f o r e i g n a t l a s e s and c h a r t s . I n 1525 

a B u d d h i s t p r i e s t c a l l e d S o s e t s u o b t a i n e d a 

P o r t u g u e s e c h a r t o f the w o r l d and s e n t a copy to 

the O u c h i diamyo i n J a p a n where i t s e t a f a s h i o n 

f o r " s e k a i byobu" ( w o r l d maps) v e r y d i f f e r e n t 

from the t r a d i t i o n a l w g y o g i - z u * form o f J a p a n e s e 
41 

map. 

A n o t h e r f a c e t o f the n a v a l problem c a u s e d 

by the Ming e d i c t s o f 1 5 0 0 , 1525 and 1551 was 

t h a t C h i n a ' s emperors l o s t the a b i l i t y t o c o n t r o l 

the T a l l y T r a d e w i t h the J a p a n e s e , and e n c o u r a g e d 
42 

the r e - e m e r g e n c e o f the Wako p i r a t e s . 

Whereas i n 1405 Cheng Ho * s navy had been a b l e 

to s e c u r e the v o l u n t a r y s u r r e n d e r o f twenty Wako 

p i r a t e s h i p s , by the s i x t e e n t h c e n t u r y t h e s e 

p i r a t e s had become endemic. The F u k i e n G a z e t t e e r 

r e c o r d s the p o s i t i o n i n the e a r l y s i x t e e n t h c e n t u r y 

t h u s : -
2_ _ 

H.Nakamura,"Les C a r t e s du Japon q u i s e r v a i e n t 
de modele aux c a r t o g r a p h e s europeens a u debut d e s 
r e l a t i o n s de l ' o c c i d e n t a v e c l e JaponV Monumenta 
Nippon!ca. V o l . 1 1 , 1 9 3 9 , p.1 1 9 . 
42 

M a s a y o s h i Sugimoto and D a v i d L . S w a i n , S c i e n c e 
and C u l t u r e m T r a d i t i o n a l J a p a n . AD 6 0 0 - 1 8 5 4 , 
M . I . T . P r e s s . Cambridge, M a s s a c h u s e t t s , 1 9 7 9 , p.1 5 2 . 
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"At t h a t time o u r c o a s t a l d e f e n c e s i n 
Ch e k i a n g and F u k i e n had f o r a l o n g time 
been o b s o l e t e . O n l y one o r two i n e v e r y 
t e n f i g h t i n g s h i p s and revenue v e s s e l s 
had been r e t a i n e d . „ . They / t h e Wako and 
the P ortuguese/ 7 f o l l o w e d c l o s e l y on e a c h 
o t h e r and s t a r t e d a l l s o r t s o f t r o u b l e on 
the s e a s " . ^ 3 

The Chang Chou G a z e t t e e r r e c o r d s why a t 

the same time the a c t i o n s o f C h i n e s e b u r e a u c r a t s 

c o u l d n o t c u r b t h e s e d e v e l o p m e n t s . I t s t a t e d ! -

"The l i t e r a t i and the p e o p l e p r i v a t e l y 
went out to s e a to b r i b e the f o r e i g n e r s 
and e n t i c e t h e p i r a t e s ; p r o h i b i t i o n s d i d 
n o t d e t e r t h e m " . ^ 

T h i s was the background to the a r r i v a l o f 

the f i r s t P o r t u g u e s e under J o r g e A l v a r e s i n 1.513. 

By 1515 t h e merchant a d v e n t u r e r , A ndrea C o r s a l i , 

was a b l e to w r i t e to t h e Duke o f rl«v«wc«- from 

M a l a c c a s a y i n g t h e r e was " a s g r e a t p r o f i t i n t a k i n g 

s p i c e s to C h i n a a s i n t a k i n g them to P o r t u g a l " . 

D u a r t e B a r b o s a wrote a t the same time t h a t the 

p r o f i t s of s u c h v e n t u r e s to C h i n a were about 3 0 0 $ . 

I t was to s e c u r e f i r m monopoly c o n t r o l o f 

s u c h l u c r a t i v e t r a d e s , and to p r o t e c t them from 

i n f o r m a t i o n l e a k s to p o t e n t i a l r i v a l powers t h a t 

the P o r t u g u e s e d e c i d e d to e s t a b l i s h the t r a d e on 

a more f o r m a l b a s i s . T hus Lopo S o a r e s de A l b e g a r i a , 

the V i c e r o y o f I n d i a , t u r n e d to Tome' P i r e s , a l r e a d y 

famous f o r the Suma O r i e n t a l , to l e a d P o r t u g a l ' s 

-'C.R.Boxer, South C h i n a xn the S i x t e e n t h C e n t u r y , 
H a k l u y t S o c i e t y , S e r i e s I I , V o l . C V I , 1 9 5 3 , p.xxv. 
hh 

I b i d , p . x x i v . 
S i m k i n , The T r a d i t i o n a l T r a d e o f A s i a , O x f o r d 

U n i v e r s i t y P r e s s , I968, p.166. 
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f i r s t d i p l o m a t i c m i s s i o n to C h i n a . He s a i l e d w i t h 

Pernao P e r e s de Andrade, who had been o f f i c i a l l y -

e n t r u s t e d by King- Manuel o f P o r t u g a l w i t h t h e 

d i s c o v e r y o f C h i n a . I n the e a r l y s t a g e s the 

m i s s i o n p r o m i s e d w e l l f o r f u t u r e c o m m e r c i a l i n t e r 

change. The main f l e e t was a l l o w e d to t r a d e 

p e a c e f u l l y i n Canton w h i l e the detachment s e n t 

n o r t h a l s o engaged i n p r o f i t a b l e t r a d e a t F u k i e n 

d u r i n g 1517. 

However, Simao de Andrade, who commanded the 

n e x t r o y a l f l e e t t o r e a c h C h i n a d i d n o t behave 

i n so e x e m p l a r y a manner, and managed to a l i e n a t e 

the C h i n e s e so f a r , t h a t they took n o t e o f t h e 

c o m p l a i n t s from the envoys of the deposed S u l t a n 

o f M a l a c c a . The f u l l i m p o r t a n c e o f the d e a t h o f 

Emperor Cheng Te and the o f f i c i a l mourning was n o t 

a t f i r s t a p p r e c i a t e d by the P o r t u g u e s e m i s s i o n 

and t r a d e r s . P i r e s was s e n t b a c k to Canton w i t h o u t 

h i s p r o m i s e d a u d i e n c e i n P e k i n g and many o f the 

Por t u g u e s e were i m p r i s o n e d f o r a t t e m p t i n g t o 

t r a d e i n t h e d u r a t i o n o f o f f i c i a l mourning. The 

C h i n e s e soon formed a h o s t i l e v i e w o f the P o r t u 

guese and i n 1521-22 P o r t u g u e s e s h i p s were engaged 

and b e a t e n by the Kuangtung s q u a d r o n o f the C h i n e s e 

n a v y . T h i s was f o l l o w e d by an i m p e r i a l d e c r e e 

t h a t p r o h i b i t e d any d e a l i n g s w i t h the b a r b a r i a n 

d e v i l s o r f a n k u e i „ 
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The P o r t u g u e s e sought to evade t h i s ban 

from t h e o u t s e t , and i n c o n n i v a n c e w i t h the 

p i r a t e s , t h e y were a b l e to o p e r a t e p r o f i t a b l y 

d e s p i t e o f f i c i a l C h i n e s e p o l i c y . The b u i l d - u p 

o f a Po r t u g u e s e p r e s e n c e was v a s t l y h e l p e d by 

the a v a i l a b i l i t y o f r u t t e r s , s u c h a s the M a l a c c a n 

r u t t e r a l r e a d y mentioned. The P o r t u g u e s e a l s o 

found h e l p a v a i l a b l e from e x p a t r i a t e d C h i n e s e 

m a r i n e r s , l o c a l f i s h e r m e n , and o f c o u r s e t h e Wako. 

P o p u l a r l y known a s dwa r f r o b b e r s o r J a p a n e s e , 

the Wako i n f a c t c o n s i s t e d m a i n l y of C h i n e s e 

p i r a t e s , though about 3 0 $ o f t h e i r number were 
46 

J a p a n e s e . I t was amongst the Wako t h a t m a s t e r y 

o f n a v i g a t i o n a l s k i l l was a t i t s most e v i d e n t ? f o r 

t h i s e n s u r e d t h e i r s a f e t y from p u r s u i t . Through 

them the P o r t u g u e s e q u i c k l y g a i n e d knowledge o f 

s a f e b u t o b s c u r e w i n t e r a n c h o r a g e s and o f the 

l u c r a t i v e t r a d i n g o p p o r t u n i t i e s , whether l e g a l o r 

i l l e g a l . The most f l o u r i s h i n g o f the communities 

to grow from t h i s i n t e r c h a n g e between the P o r t u 

guese and the Wako were Sh u a n g - h s u - c h i a n g (Double 

I s l a n d A n c h o r a g e ) n e a r Ningpo, and Wu-hs'u i s l a n d 

w h i c h t o g e t h e r w i t h Yueh c h i a n g formed t h e "Moon 

Anchorage" on the s o u t h e r n c o a s t o f the Bay o f 

Amoy. 

Po r t u g u e s e g r a s p o f the p r i n c i p l e s o f 

c e l e s t i a l n a v i g a t i o n l e a r n t on t h e i r A t l a n t i c 

v o y a g e s o f the f i f t e e n t h c e n t u r y made them d i s 

c r i m i n a t i n g r e c i p i e n t s o f s u c h a i d s to n a v i g a t i o n 

46 
Masayoshi Sugimoto and D a v i d L . S w a i n , o p . c i t . 
p.152. 
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a s t h e y pxcked up through i n t e r c h a n g e s i n the 

F a r E a s t . A l l t h i s made the t a s k o f the C h i n e s e 

A d m i r a l Hu T s u n g - h s i e n , who was c h a r g e d i n the 

m i d d l e o f the s i x t e e n t h c e n t u r y w i t h c o u n t e r i n g 

the p i r a t e s and t h e i r P o r t u g u e s e a c c o m p l i c e s , 

the more d i f f i c u l t . However, he r e a l i s e d t h a t 

much o f the p i r a t e s u c c e s s i n a v o i d i n g s u c h 

d e s t r u c t i o n a s b e f e l l them i n 1 5 4 8 - 9 was due 

to "the Wako h a v i n g s u p e r i o r knowledge of t h e 

c o a s t s compared w i t h o f f i c i a l C h i n e s e knowledge. 

P a r t o f h i s r e s p o n s e to the s i t u a t i o n was t o 

s u p p o r t the f o r m a l i s e d s e t t l e m e n t o f the P o r t u 

guese i n Macau from 1557 and t o s e t about i m p r o v i n g 

the s t a t e o f C h i n e s e c a r t o g r a p h y a s p a r t o f an 

a t t e m p t to r e v i v e t h o s e n a v i g a t i o n a l s k i l l s w h i c h 

had waned so f a r s i n c e t h e days o f Cheng Ho. He 

o r d e r e d the p r o d u c t i o n o f the C h B o u - h a i t 8 u p i e n 
, x 47 ( I l l u s t r a t e d Compendium o f Seaboard S t r a t e g y ) . 

To supplement the g r e a t c o l l e c t i o n o f 

c h a r t s g a t h e r e d and drawn f o r t h i s p urpose by 

Cheng J o - t s e n g , Hu a s k e d Mao K'un to w r i t e a 

p r e f a c e t h a t would i n c o r p o r a t e some o f the 

f i n d i n g s o f the r e s e a r c h Mao K»un had done i n 
48 

the o f f i c i a l a r c h i v e s a t F u k i e n and e l s e w h e r e . 
^ B r i t i s h L i b r a r y . OMPB. 15271 e. 1 . V o l . 1 . 
T h i s was e x h i b i t C . 4 i n the e x h i b i t i o n h e l d a t 
the B r i t i s h Museum from 1 s t F e b . to 3 1 s t D e c . 
1 9 7 4 . See C a t a l o g u e , Y o l a n d e J o n e s , H e l e n W a l l i s , 
Howard N e l s o n . C h i n e s e and J a p a n e s e Maps, p. 8 . 

48 J . V . M i l l s , o p . c i t . , p.2 3 9 . 
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A f t e r i t s c o m p l e t i o n i n 1562 t h i s work h e l p e d 

c o n s i d e r a b l y i n the mounting o f s u c c e s s f u l n a v a l 
49 

o p e r a t i o n s to e l i m i n a t e the p i r a t e s . 

However, Hu's s u c c e s s e s c a u s e d j e a l o u s 

o f f i c i a l s to make a c c u s a t i o n s o f c o r r u p t i o n w h i c h , 

though n e v e r p r o v e d , d i d s e r v e to r e d u c e the power 

of Hu's o l d o f f x c e . A f t e r Hu's d e a t h i n 1 5 6 5 , h i s 

a d m i r e r s who i n c l u d e d the Emperor, became more 

e v i d e n t and v a r i o u s posthumous honours were 

awarded. More s i g n i f i c a n t s t i l l were the p o l i t i c a l 

and p s y c h o l o g i c a l c o n s e q u e n c e s of the r e v i v a l 

he sought i n m a r i t i m e i n t e r e s t . I n I 5 6 7 an e d i c t 

was i s s u e d w h i c h l i f t e d many o f the r e s t r i c t i o n s 
50 

imposed i n 1500, 1525 and 1 5 5 1 . I n c o n j u n c t i o n 

w i t h the K o r e a n A d m i r a l Y i S u n s m , the C h i n e s e 

navy were a b l e to d e f e a t the J a p a n e s e i n campaigns 

w h i c h l a s t e d from 1592 to 1 5 9 8 . 5 1 I n 1595 t h e 
t r u e v a l u e o f Hu's c o n t r i b u t i o n was r e a l i s e d , and 
_ 

Chaoying F a n g w r i t i n g i n The D i c t i o n a r y o f Ming 
B i o g r a p h y 1368-1644. Ed. C a r r i n g t o n G o o d r i c h and 
Chao y i n g Fang. Columbia U n i v e r s i t y P r e s s , 
1 9 7 6 , p.637 t a k e s t h e v i e w t h a t i t was w r i t t e n t o 
p r e s e n t Hu i n a f a v o u r a b l e l i g h t "perhaps i n t e n d i n g 
to i n f l u e n c e a f a v o u r a b l e d e c i s i o n i n the e v e n t o f 
a t r i a l " ( f o r c o r r u p t i o n ) . Amongst the c h a r g e s o f 
c o r r u p t i o n was one t h a t Hu p e r m i t t e d Mao K'un t o 
p u r c h a s e l a n d t e c h n i c a l l y b e l o n g i n g to the Hangchow 
Guard. T h i s v i e w t a k e s no c o g n i s a n c e o f the 
c a r t o g r a p h i c v a l u e o f th e work, and i s b a s e d 
l a r g e l y on s t a t e m e n t s i n Chuan 9 o f the work. 
50 

M a s a y o s h i Sugimoto and D a v i d L . S w a i n , S c i e n c e 
and C u l t u r e i n T r a d i t i o n a l J a p a n , AD.600-1854. 
M a s s a c h u s e t t s I n s t i t u t e o f T e c h n o l o g y P r e s s , 1 9 7 9 , 
p.1 5 2 . 
51 

Sang Wo on Jeon, S c i e n c e and T e c h n o l o g y i n K o r e a . 
T r a d i t i o n a l I n s t r u m e n t s and T e c h n i q u e s . M.I.T. 
P r e s s , 1 9 7 4 , p p . 2 1 6 - 8 / 
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commemorated by h i s c a n o n i s a t i o n a s Hsiang-raao 

and by h i s posthumous promotion to the r a n k o f 
52 

A s s i s t a n t Commissioner o f the I m p e r i a l Guard. 

The p s y c h o l o g i c a l c o n s e q u e n c e s o f the n a v i 

g a t i o n a l i n t e r e s t he sought to promote a r e perhaps? 

b e s t s e e n i n Chang H s i e h ' s Tung H s i - y a n g k 8 a o 

( S t u d i e s on the Oceans, E a s t and V e s t ) . W r i t i n g 

i n 1618 Chang H s i e h gave s a i l i n g d i r e c t i o n s , 

compass b e a r i n g s , s o u n d i n g s , rhymed w e a t h e r 

p r e d i c t i o n s f o r v o y a g e s to Aden, Ormuz, I n d o - C h i n a , 

the Moluccas and J a p a n and d i s c u s s e d r e l a t i o n s 
5 3 

w i t h E u r o p e a n s . The c o n c l u s i o n s o f the n i n t h 

c h a p t e r w h i c h d e a l t w i t h n a v i g a t i o n a l s k i l l s and 

the S h i p ' s Master were t h a t : -
"Coming i n t o c o n t a c t w i t h the b a r b a r i a n 
p e o p l e you have n o t h i n g to f e a r more 
t h a n t o u c h i n g the l e f t h o r n o f a s n a i l . 
The o n l y t h i n g s one s h o u l d r e a l l y be 
a n x i o u s about a r e the m a s t e r y o f the 
waves and w o r s t o f a l l d a n g e r s , the minds 
of t h o s e a v i d f o r p r o f i t and g r e e d y o f 
g a i n " 

The manner i n w h i c h Hu had f o s t e r e d t h i s 

r e v i v a l o f n a v i g a t i o n a l i n t e r e s t b a s e d on a r c h i v a l 

s o u r c e s , y e t a l s o l o o k i n g f o r w a r d to a n a v a l p u r 

p o s e , was l o n g to l e a v e i t s mark i n a d u a l i s m 

e v i d e n t i n many o f the works produced d u r i n g the 

C h i n e s e r e v i v a l o f m a r i t i m e i n t e r e s t . Mao Y u a n - i 

w r i t i n g a p r e f a c e f o r the Wu P e i C h i h ( R e c o r d s o f 

M i l i t a r y P r e p a r a t i o n s ) w h i c h was c o m p r i s e d o f 

52 
C h a o y i n g F a n g , o p . c i t . , p.6 3 7 . 

53 
L . C a r r i n g t o n G o o d r i c h , D i c t i o n a r y of Ming 

B i o g r a p h y , pp . 7 7 and 7 8 . 
54 

E . G . R . T a y l o r , Haven F i n d i n g A r t . rtljeJL] 
p.2 7 8 . 
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i n f o r m a t i o n he i n h e r i t e d from h i s g r a n d f a t h e r Mao 

K'un i n 1 6 0 1 , s a i d t h a t the maps w h i c h e x t e n d e d 

over f o r t y p ages, r e c o r d e d c o r r e c t l y the d i s t a n c e s 

a l o n g v a r i o u s s e a l a n e s a s s a i l e d by Cheng Ho. 

These he now i n s e r t e d " f o r the i n f o r m a t i o n o f 

p o s t e r i t y and a s a memento o f h i s /Cheng Ho*s7 
55 

m i l i t a r y a c h i e v e m e n t s " . S i m i l a r l y the a u t h o r 

o f the s e v e n t e e n t h c e n t u r y e d i t i o n o f the Shun 

Feng Hsxang Sung s a i d " I f l a t e r p e o p l e make 

c o p i e s from t h e s e o r i g i n a l s , t h e y w i l l I f e a r 

f a l l i n t o e r r o r " . So he c o p i e d a l l i t s n a v i g a t i o n a l 

d e t a i l s " i n o r d e r t o hand down to l a t e r g e n e r a t i o n s 
56 

the way o f making good v o y a g e s " . 

I n t e r e s t i n g l y the Shun F e n g H s i a n g Sung was 

to a r r i v e i n the c o l l e c t i o n of B i s h o p W i l l i a m L a u d 

p r o b a b l y w h i l e he was C h a n c e l l o r o f the U n i v e r s i t y 

o f O x f o r d between 1629 and 1633. As s u c h i t was 

o n l y one o f many n a v i g a t i o n a l works to f i n d t h e i r 

way i n t o the l i b r a r i e s o f E n g l i s h s e v e n t e e n t h 
57 

c e n t u r y b i s h o p s . I t was n o t uncommon f o r the 
M . G . P h i l l i p s , o p . c i t . f o r a map from T e n a s s e r i m 

to Ormuz and E a s t A f r i c a , s e e V o l . 2 0 , 1885j 
o p p o s i t e p . 2 2 6 , and f o r T o n g k i n g to l i n k i n g 
V O 1 0 2 1 , 1886, o p p o s i t e p. 4 2 . 
56 

^ J.Needham, o p . c i t . , V o l . I V , p a r t 3» p.582. 

57 
T h i s i s p a r t i c u l a r l y t r u e o f the l i b r a r i e s o f 

the A r c h b i s h o p of C a n t e r b u r y and the B i s h o p s o f 
Durham. 



4 6 3 . 

l i b r a r i e s o f i m p o r t a n t E u r o p e a n s to c o n t a i n a few 

C h i n e s e t e x t s though o n l y a h a n d f u l seem to have 

had much n a v i g a t i o n a l s i g n i f i c a n c e . 

The a c q u i s i t i o n o f C h i n e s e t e x t s was a 

m a t t e r of c o n s i d e r a b l e i n t e r e s t to S p a n i s h a d m i n i s 

t r a t o r s i n the E a s t a s J u a n de Mendoza r e c o r d e d . 

He n o t e s t h a t a f t e r F r . M a r t i n de Rada's m i s s i o n 

to C h i n a m 1575-6 had f a i l e d , i t s members 
w d i d i n c o n t i n e n t p r e p a r e t h e m s e l v e s f o r to 
d e p a r t from M a n i l a , and bought t h e r e manie 
books to c a r r i e w i t h them, w h e r e i n was 
comprehended a l l the s e c r e t s o f t h a t 
kingdome; by r e a s o n w h e r e o f t h e y might 
g i v e l a r g e n o t i c e unto the r o y a l l m a j e s t i e 
o f K i n g P h i l i p . The w h i c h b e i n g u n d e r -
stoode by the V i c e r o y , who had s e t s p i e s 
to w a t c h t h e i r d o i n g s , d i d send them word 
t h e y s h o u l d t r o u b l e t h e m s e l v e s m b u y i n g 
bookes, f o r t h a t he would g i v e them f r e e l y 
a l l s u c h bookes a s they would d e s i r e to 
have; the w h i c h a f t e r w a r d e s he d i d n o t 
a c c o m p l i s h : whether i t was f o r f o r g e t f u l -
n e s s e o r o t h e r o c c a s i o n , a s we have more 
a t l a r g e d e c l a r e d unto you, we know n o t ; 
y e t d i d the v i c e r o y send and demanded t o 
s e e some o f tho s e books the f r y e r s had 
b o u g h t M . - 5 8 

A copy o f the second e d i t i o n o f a C h i n e s e 

a t l a s p r i n t e d m 1536 s u r v i v e s m the o f f i c i a l 

a r c h i v e s a t S e v i l l e , s u g g e s t i n g the S p a n i a r d s too 
59 

a p p r e c i a t e d i t s s i g n i f i c a n c e . A n o t h e r a t l a s 

r e c o r d e d a s s e n t to P h i l i p I I from h i s Governor 

o f the P h i l i p p i n e s i n 1574 was m a d i p l o m a t i c 

bundle w h i c h i n c l u d e d a c h a r t o f the i s l a n d o f 

Luzon m the P h i l i p p i n e s , and s i m i l a r i n f o r m a t i o n 
about the C h i n a c o a s t , the Ryu Kyu I s l a n d s and J a p a n ^ 
_ 

G o n z a l e s de Mendoza, o p . c i t . , c h a p t e r 2 9 , V o l . 1 1 , 
p.9 5 . 
59 

H.Nakamura, o p . c i t . , p .104 . 
^^M.Destombes."Notes de c a r t o g r a p h i e C h i n o i s e une 
c a r t e c h i n o i s e de 1 5 9 4 a l a b i b l i o t h e q u e rationale. 
L ' H i s t o i r e e t L a N a v i g a t i o n . V o l . 9 3 , p a r t l , 1 9 7 6 , 
pp.104 - 5.C.R.Boxer, o p . c i t . , p p . l x i and l x i i . H . N a Irs* mi i T-E» <->••-> +• i ~ 1 f l / i 
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P r o o f t h a t s u c h i t e m s were n o t e a s i l y -

a v a i l a b l e from C h i n a i s g i v e n by the f a c t t h a t 

t h o s e g i f t s f o r P h i l i p were g a t h e r e d i n the 

P h i l i p p i n e s . The l e t t e r accompanying the C h i n e s e 

a t l a s h a s s u r v i v e d , b u t the a t l a s i t s e l f seems 

to have been m i s l a i d u n l e s s i t was the 1536 a t l a s 

mentioned above. A n o t h e r t h e o r y advanced i s 

t h a t i t was the K u a n g - y u - 1 8 u . ^ T h i s was p r e 

p a r e d by Lo Hung-hsien from a n a t l a s p r e p a r e d i n 

m a n u s c r i p t by Chu S s u pen between 1273 and- 1 3 3 7 . 

Lo Hung-hsien had r e v i s e d and e n l a r g e d i t to fo r m 

the Kuang-yu-1 *u A t l a s a s p u b l i s h e d i n 1555* 

Lo n o t e d t h a t Chu's map was too l a r g e and d i f f i c u l t 

to h a n d l e b ut s i n c e i t s g r i d was so p r e c i s e , he 

had been a b l e to r e d u c e i t to a s u i t a b l e f o r mat 

f o r p r i n t i n g . I t was s t i l l v e r y i n f l u e n t i a l a t 

the t u r n of the 1 7 t h c e n t u r y a s we s h a l l s e e . 

The o n l y o t h e r p o s s i b l e i d e n t i f i c a t i o n o f the a t l a s 

s e n t to P h i l i p i s t h a t i t was a copy o f the work 

p r e p a r e d to r e v e a l a l l C h i n a ' s s a f e h avens so 

t h a t the na v y c o u l d c l e a r them o f p i r a t e s , the 

Ch'ou-hai t ' u - p i e n o f 1562 mentioned e a r l i e r . 

C.R.Boxer, o p . c i t . , p p . l x i and l x i i . 
The Kuang Yu T'u A t l a s by Lo Hung-hsien pub

l i s h e d m 1555 was b a s e d on Chu-Ssu-pen MS. map 
done f o r the Mongol Yuan d y n a s t y between 1311 said 
1 3 2 0 . I t s q u a l i t y stemmed n o t o n l y from the 
C h i n e s e c a r t o g r a p h i c t r a d i t i o n b u t a l s o from 
i n t e l l e c t u a l c o n t a c t b r o u g h t about by the Mongols 
between C h i n a , A r a b i a and P e r s i a . I n 15^1 Chu's 
MS. map was r e v i s e d and e n l a r g e d by Lo Hung- h s i e n 
p r i o r to i t s p r i n t i n g i n 1 5 5 5 . W e s t e r n knowledge 
of the i n t e r i o r o f C h i n a was d e r i v e d a l m o s t 
e x c l u s i v e l y from the Kuang Yu T'u u n t i l the 
J e s u i t s u n d e r t o o k t h e i r g r e a t s u r v e y o f C h i n a i n 
1756-9 ( s e e ) Howard N e l s o n 'Maps from O l d C a t h a y ' , 
G e o g r a p h i c a l M a g a z i n e , 1 9 7 5 r p p . 7 0 6 - 7 . 
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The e a r l y S p a n i s h - C h i n e s e c o n t a c t s were 

c o n c e r n e d w i t h the e r a d i c a t i o n of dangerous 

p i r a t e s . I n 1 5 7 5 - 6 t h e y had to a t t e m p t t h e 

c a p t u r e o f the n o t o r i o u s C h i n a c o a s t p i r a t e 

L i n ^h7 Feng, known to t h e S p a n i a r d s a s Limahon. 

A t f i r s t r e l a t i o n s were p r o m i s i n g a s Limahon*s 

c a p t u r e seemed c e r t a i n , b u t when he e s c a p e d 

r e l a t i o n s s o u r e d , and L a v a z a r e s ' s p l a n to s e n d 

two f r i a r s b a c k to C h i n a w i t h the r e t u r n i n g 
62 

m i s s i o n were j e o p a r d i s e d . I n f a c t the two 

f r i a r s were e v e n t u a l l y embarked, o n l y to be 

dumped on a n e a r b y s h o r e i n I l o c o s , and s o 

Rada h a d to a w a i t the n e x t C h i n e s e m i s s i o n to 

r e t u r n home. 

Rada was a g r e a t s c i e n t i s t , t r a v e l l e r 

and m i s s i o n a r y and h i s time m C h i n a r e s u l t e d 

i n q u i t e wide d i s s e m i n a t i o n of knowledge about 

C h i n e s e p r a c t i c e s . S a d l y many of h i s o r i g i n a l 

m a n u s c r i p t s a s b r o u g h t b a c k from C h i n a have b e e n 

l o s t . L i k e w i s e many of the C h i n e s e books he 
r e t u r n e d w i t h have a l s o been l o s t , among w h i c h were 
books:-
" F o r t h e making o f s h i p s o f a l l s o r t s , and t h e 
o r d e r o f n a v i g a t i o n w i t h the a l t i t u d e s o f every 
p o r t , and the q u a n t i t i e / ^ c a l i d a d « q u a l i t y ^ o f 
e v e r y one i n p a r t i c u l a r " 

"Of the nomber and moorings of the h e a v e n s ; o f 
the p l a n e t s and s t a r s and o f the o p e r a t i o n s and 
p a r t i c u l a r i n f l u e n c e s " 

"Of the m a t h e m a t i c a l l s c i e n c e s , and o f a r i t h m e t -
i c k e , and r u l e s how to u s e the same" 

"Of a s t r o l o g i e n a t u r a l l , and j u d i c i a r i e , and 
r u l e s to l e a r n e the same, and to c a s t f i g u r e s 
and make c o n i e c t u r e s « 6 3 

62 
J u a n G o n z a l e s de Mendoza, o p . c i t . , C h a p t e r 24, 

V o l . 1 1 , pp. 9 4 - 5 . 
Boxer, op. c i t . p . l x x x i v . 
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G o n z a l e z de Mendoza who c o m p i l e d h i s 

famous book, H i s t o r i a de l a s c o s a s mas n o t a b l e s , 

v i t o s y costumbres d e l g r a n reyno de l a C h i n a a t 

Rome i n 1585* had n e v e r been n e a r e r C h i n a t h a n 
64 

New Mexico. So he drew on Rada's m a t e r i a l 
G o n z a l e z de Mendoza. H i s t o r i a de l a s c o s a s mas 

n o t a b l e s . T i t o s y costumbres d e l g r a n r e y n o de 
l a C h i n a , s a b i d a s a s s i p o r _ l o s l i b r o s de l o s mesmos 
C h i n a s , como p or T e i a c i o n de r e l i g i o s o s ^ v o t r a s 
p e r s o n a s ^ q u e an e s t a d o en e l d i c h o r e y n o . Hecha v 
ordenada por e l muy R.P. Mafcstro F . J u a n G o n z a l e z 
de Mendoga de l a o r d e r de S. A g u s t i n , v p e n i t e n 
c i a r i o a p p o s t o l i c o a q u i e n l a Magestad C a t h o l i c a 
embio con s u r e a l c a r t a ^ y o t r a s c o s a s p a r a e l 
Rey de a q u e l reyno e l ano 1580. A l i l l u s t r i s s i m o 
S. Fernando de Vega y F o n s e c a d e l c o n s e j o de s u 
Magestad y s u p r e s i d e n t e en e l R e a l de l a s I n d i a s . 
Con un I t i n e r a r i o d e l nueuo Mundo. Con p r i v i l e g i o 
y l i c e n c i a de s u S a n c t i d a d . E n Roma a c o s t a de 
Bartholome G r a s s i 1 5 8 5 , en l a stamps de V i n c e n t i o 
A c c o l t i . 164 pages. 

Mendoza 1s book was w i d e l y r e a d a s the p r i n t i n g 
o f v a r i o u s e d i t i o n s o f i t show. The Rome 1585 
e d i t i o n was f o l l o w e d by two e d i t i o n s p r i n t e d i n 
S p a i n a t Madrid and B a r c e l o n a r e s p e c t i v e l y i n 
1586, and a n o t h e r a t Medina d e l Campo i n 1 5 9 2 . 
A n o t h e r S p a n i s h e d i t i o n was p r i n t e d i n Antwerp 
i n 1 5 9 6 . 

The book was a l s o t r a n s l a t e d i n t o s e v e r a l 
l a n g u a g e s where i t was a s p o p u l a r . I t a l i a n 
t r a n s l a t i o n s a p p e a r e d f i r s t i n 1586 a s t r a n s l a t e d 
b y F r a n c i s c o Avanzo a t V e n i c e . They were p u b l i s h e d 
t h a t y e a r ( 1 5 8 6 ) i n V e n i c e , Rome and Genoa, 
c l o s e l y f o l l o w e d by t h r e e o t h e r V e n e t i a n e d i t i o n s 
i n 1 5 8 7 , 1588 and 1 5 8 9 . I n 1588 i t was t r a n s l a t e d 
i n t o E n g l i s h by P a r k e a t t h e i n s i s t a n c e o f 
R i c h a r d H a k l u y t h i m s e l f . The E n g l i s h _ e d i t i o n was 
d e d i c a t e d _ t o t h e n a v i g a t o r " C a n i s h M /Thomas 
C a v e n d i s h / i n 1 5 8 9 . I n 1589 i t was t r a n s l a t e d 
and p u b l i s h e d i n German by Marcus Henning a t 
F r a n k f u r t . The f i r s t F r e n c h e d i t i o n was a l s o 
p u b l i s h e d i n 1589 b y L u c de l a P o r t e i n 1589 a t 
P a r i s . Subsequent e d i t i o n s i n F r e n c h a p p e a r e d i n 
P a r i s i n l 6 0 0 , m Rouen m 1604 and Geneva i n 
1606 and Lyon i n 1 6 0 6 . 

R . P a r k e ' s t r a n s l a t i o n a p p e a r e d , s l i g h t l y amended 
by S i r G.Staunton a s The H i s t o r y o f the 
G r e a t and Mighty Kingdom o f C h i n a i n the 
H a k l u y t S o c i e t y E d i t i o n , 1 8 5 4 , I n d i a O f f i c e 
ST. 4 6 1 . 
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v e r y h e a v i l y , i n p a r t i c u l a r on t r a n s l a t i o n s t h a t 

Rada had had p r e p a r e d by a C h i n e s e i n M a n i l a 

a f t e r h i s r e t u r n from t h e e x p e d i t i o n to C h i n a . 

Mendoza d i d n o t r e a l l y u n d e r s t a n d C h i n e s e 

methods of n a v i g a t i o n , i n p a r t i c u l a r r e v e a l i n g 

h i s i g n o r a n c e i n commenting t h a t 

"Chinos doo governe t h e i r s h i p s by a 
compasse d e v i d e d i n t o t w e l v e p a r t s , and 
doo use no s e a c a r d e s , but a b r i e f e d e s 
c r i p t i o n of R u t e r , w h e r e w i t h t h e y doo 
n a v i g a t e o r s a i l e " . -> 

However, he knew much about the h i s t o r y o f 

C h i n e s e v o y a ges^and t h e o p p o r t u n i t i e s p r e s e n t e d ^ 

e s p e c i a l l y to P o r t u g a l ^ b y the sudden w i t h d r a w a l 

from the I n d i a n Ocean o f the C h i n e s e . He a t t r i b 

u t e d t h i s t o the Emperor s a y i n g t h a t under s e v e r e 

p e n a l t i e s h i s s u b j e c t s r e t u r n w i t h i n a s p e c i f i e d 

t i m e. He n o t e d t h a t memory o f them was s t r o n g 

i n the P h i l i p p i n e s and the Coromandel C o a s t o f 

I n d i a , c l a i m i n g t h a t e v i d e n c e n i s c l e a r l y found 

i n t h e i r h i s t o r i e s and books o f n a v i g a t i o n s o f 

o l d a n t i q u i t i e " . ^ 

A n o t h e r S p a n i s h m i s s i o n a r y who made even 

b e t t e r use o f h i s s o u r c e s a t t h i s time was 

B e r n a r d i n o de E s c a l a n t e . He p u b l i s h e d t h e 

D i s c u r s o de l a N a v i g a t i o n que l o s P o r t u g e s e s 

h a z e n a l o s R e i n o s y P r o v i n c i a s d e l O r i e n t e , y 

de l a n o t i c a que se t i e n e de l a s g r a n d e z a s d e l 

R e m o de l a C h i n a i n S e v i l l e i n 1 5 7 7 . I n 

the d e d i c a t i o n to Don C r i s t o b a l de R o j a s y 

I b i d . H a k . S o c . e d i t i o n . C h a p t e r 1 1 , V o l . 2 , p.3 6 . 

I b i d . C h a p t e r 7 , V o l . 1 , p.9 4 . 
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S a n d o v a l , A r c h b i s h o p o f S e v i l l e , B e r n a r d i n o 

de E s c a l a n t e d e s c r i b e d h i s a p p r o a c h t h u s : -

" C o n c e r n i n g e v e r y t h i n g t h a t i s w r i t t e n 
about the G r e a t Kingdom o f C h i n a i n 
t h i s work, I i n f o r m e d m y s e l f w i t h much 
d i l i g e n c e and c a r e from t r u s t w o r t h y 
P o r t u g u e s e / F r . G a s p a r de Cruz/ 7, 
who had been m the kingdom on com
m e r c i a l m a t t e r s , and from the C h i n e s e 
t h e m s e l v e s who have come to S p a i n , 
from whom I took what seemed to me the 
most a u t h e n t i c m a t e r i a l f o r t h i s n a r r a t i v e " . 

He a l s o n o t e d i n h i s f i n a l c h a p t e r t h a t 

the p r o s p e c t s f o r the c o n v e r s i o n to C h r i s t i a n i t y 

o f C h i n a were good and t h a t 

" t h e S p a n i a r d s a r e now v e r y w e l l 
e s t a b l i s h e d t h e r e on L u z o n and i n 
the t r a d e and i n t e r c o u r s e between i t 
and the m a i n l a n d o f C h i n a ...". 

T h i s f i n a l c h a p t e r a l s o gave d e t a i l s o f the 

S p a n i s h r o u t e from New S p a i n to the P h i l i p p i n e s 

( L u z o n ) 

B e r n a r d i n o de E s c a l a n t e , G o n z a l e z de 

Mendoza and much l a t e r P u r c h a s a l l b a s e d t h e i r 

work to some e x t e n t on the work o f G a s p a r da 

Cruz whose mam work was f i r s t p r i n t e d i n E v o r a 

i n I 5 6 9 / 7 O under t h e t i t l e T r a c t a d o em que se 

ootam muito p o r e s t e c o a s c o u s a s da C h i n a . 

T h i s work was p r o b a b l y known to John Frampton, 

who a f t e r a l o n g c a r e e r i n S e v i l l e a s an E n g l i s h 

merchant, r e t u r n e d to E n g l a n d i n h i s r e t i r e m e n t 

and t r a n s l a t e d c e r t a i n i m p o r t a n t S p a n i s h works 

i n t o E n g l i s h . Amongst them were Pedro de Medina's 

Z . Swecker, ' ' E a r l y I b e r i a n A c c o u n t s o f the F a r 
East*, P h . D . T h e s i s , C h i c a g o , p . 2 0 6 . 
68 

I b i d . p.2 0 7 . 
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A r t e de Navegar and B e r n a r d i n o de E s c a l a n t e ' s 
69 

work. I n the p r e f a c e of h i s t r a n s l a t i o n A 

D i s c o u r s e o f the N a v i g a t i o n w h i c h t h e P o r t u g a l s 

do make . . «, he r e v e a l e d t h a t he too knew o f 

Joao de B a r r o s ' s c o l l e c t i o n o f C h i n o i s e r i e and 

xn p a r t i c u l a r o f the l a t t e r * s p o s s e s s i o n o f a 

" c a r d g e o g r a p h i c a l l " from C h i n a . 

P r o b a b l y b e c a u s e o f the n a t u r e o f P o r t u g u e s e 

i n v o l v e m e n t o f f the C h i n e s e c o a s t s , t h e r e i s l i t t l e 

l i t e r a r y e v i d e n c e of i n t e r c h a n g e s o f n a v i g a t i o n a l 

i n f o r m a t i o n . One n o t a b l e e x c e p t i o n , however, was 

L u i s Vaz de Camoes (Camoens) who wrote o f t he 

e a r l y P o r t u g u e s e a t t i t u d e to C h i n e s e i n f l u e n c e . 

He was r e l a t e d to V a s c o da Gama by m a r r i a g e , 

and chose t o w r i t e an e p i c poem about P o r t u g a l ' s 

d i s c o v e r y o f I n d i a . Camoens knew the s e a l a n e s 

from L i s b o n v i a Goa to Macao where he was r e s i d e n t 

from 1556 to 1561. By i n s e r t i n g r e f e r e n c e s t o 

the C h i n e s e , he i l l u s t r a t e d how, w i t h o u t command 

o f the C h i n e s e l a n g u a g e s , E u r o p e a n s c o u l d l e a r n 

o f C h i n e s e n a v i g a t i o n a l prowess by means o f 

i n t e r p r e t e r s , s u c h a s the man F e r n a o M a r t i n s 

who u n d e r s t o o d A r a b i c , who were a b l e to i n t e r p r e t 

A f r i c a n t a l e s o f men from the e a s t who came i n 

l a r g e s h i p s , and r e t u r n e d w t o a l a n d 
70 

where men's s k i n s were w h i t e l i k e o u r s " . 
^L.C.Wroth,"An E l i z a b e t h a n Merchant and Man o f 
Letters',' H u n t i n g t o n L i b r a r y Q u a r t e r l y , Number 4, 
August 1954, pp.299-314. 
70 

L u i s Vaz de Camoens, The L u s i a d s . t r a n s l a t i o n 
by W i l l i a m A t k i n s o n . P e n g u i n Books. London, 1952, 
p.135. 
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S i g n i f i c a n t a s t h i s c h a n n e l of i n f o r m a t i o n 

u n d o u b t e d l y was, t h e r e i s l i t t l e e v i d e n c e o f 

i t s e x t e n t . We a r e t h u s f o r c e d to r e l y on the 

few comments about the c o u r s e s t a k e n by C h i n e s e 

s h i p s w h i c h a p p e a r m the P o r t u g u e s e r u t t e r s 

o b t a i n e d by L i n s c h o t e n , o r the l i m i t e d e v i d e n c e 

f o r s p e c i a l c a r t o g r a p h i c knowledge o f C h i n a , 

s u c h a s L u i s J o r g e de Barbuda o b t a i n e d about 

1580. 

The b e s t s o u r c e o f d i r e c t i n f o r m a t i o n a b o u t 

the i n t e r c h a n g e o f C h i n e s e c a r t o g r a p h i c e v i d e n c e 

w i t h the C h i n e s e , i s g i v e n by P u r c h a s . I n 

p a r t I I I o f H i s P i l g r i m e s he i n c l u d e d a map o f 

C h i n a e n g r a v e d from a n o r i g i n a l map g i v e n to 

R i c h a r d H a k l u y t by C a p t a i n John S a r i s i n 1614. 

P u r c h a s r e c o r d s t h i s map m e a s u r i n g f o u r f e e t one 

way and a l m o s t f i v e f e e t the o t h e r , b u t t h a t many 

o f i t s c h a r a c t e r s were n o t u n d e r s t o o d . I t was, he 

s a y s , o b t a i n e d by C a p t a i n S a r i s 

" a t Bantam o f C h i n e s e , i n t a k i n g a d i s t r e s s e 
f o r d e b t s owing to the E n g l i s h m e r c h a n t s ; 
who s e e i n g him c a r e f u l to convay away a 
Boxe, was the more c a r e f u l l to apprehend 
i t , and t h e r e i n found t h i s Map, w h i c h 
a n o t h e r C h i n e s e l o d g e d a t h i s house, 
l a t e l y come from C h i n a , had b r o u g h t 
w i t h h i m H . 7 l 

71 
S„Purchas, H i s P i l g r i m e s , F e t h e r s t o n e , London 

1626, V o l . 3 , Book 2, pp.401-2. See a l s o the 
i l l u s t r a t i o n . 
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P u r c h a s knew enough o f C h i n e s e c a r t o g r a p h i c 

t r a d i t i o n s to know t h a t t h e y had r e c e n t l y been 

a l t e r e d by w e s t e r n c o n t a c t , e s p e c i a l l y t h r o u g h 

the work o f the J e s u i t m i s s i o n a r y Matteo R i c c i . 

I n 1625 P u r c h a s i n c l u d e d a v i g n e t t e o f R i c c i 

b e s i d e t h i s map, a f o r m a t l a t e r c o p i e d by De B r y . 

About the same time Wu C h i n g Ming 1 s Commentary 

summarised the i m p a c t o f E u r o p e a n c o n t a c t v i a 

R i c c i 9 s J e s u i t m i s s i o n w r i t i n g t h u s : -

M F o r the monk L i ^Matteo R i c c i ^ who came 
to C h i n a from Europe h a s made a map o f 
the whole w o r l d , f o r the p e o p l e o f h i s 
c o u n t r y and the F r a n k s l i k e to wander 
i n f a r p l a c e s . With r e g a r d to the 
South P o l a r R e g i o n no one h a s e x p l o r e d 
i t , b u t i t i s i m p o r t a n t to n o t e t h a t 
from the n o r t h , e a s t and w e s t c o r n e r s 
what the r e s t must be l i k e . The monk 
ha s s t u d i e d d e e p l y w i t h r e v e r e n c e f o r 
Heaven. The c a l c u l a t i o n s w h i c h he h a s 
made of the s i z e and the r e l a t i v e d i s 
t a n c e s o f the Heavens, the Sun, moon and 
s t a r s a r e p r o b a b l y t r u s t w o r t h y and a r e 
he r e appende d . w 72 

R i c c i combined i n h i s maps b o t h E a s t e r n 

and W e s t e r n t r a d i t i o n s , t r y i n g i n p a r t i c u l a r t o 

g a i n C h i n e s e a c c e p t a n c e f o r E u r o p e a n i d e a s on 

geography. However he had to compromise on some 

i s s u e s and T r i g a u l t n o t e d i n p a r t i c u l a r how 

R i c c i 

" a l t e r e d a l i t t l e o f our p l a n f o r maps 
of the w o r l d , and by p l a c i n g the f i r s t 
m e r i d i a n o f the F o r t u n a t e I s l a n d s a t the 
m a r g i n r i g h t and l e f t , he b rought the 
Empire o f C h i n a i n t o the c e n t r e , to their 
g r e a t s a t i s f a c t i o n ' s t h a t a c c o r d e d w i t h 
C h i n e s e S i n o - c e n t r i c c o n c e p t i o n s o f the 
earth,/* . 

E.R.Hughes, The I n v a s i o n o f C h i n a by the 
Western World. A. & C. B l a c k , London 1937, p.xv. 
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Many o f t h o s e maps may have been t a k e n to 

s e a a f t e r the 1 602 map f i r s t a p p e a r e d i n p r i n t . 

I n many ways t h e s e C h i n e s e maps o f the p e r i o d 

were s u p e r i o r to E u r o p e a n ones. The s o - c a l l e d 

D a v i d Globe made m C h i n a i n 1623 showed the 

r e s u l t s o f T o r r e s 9 s v o y a g e s l o n g b e f o r e i n f o r m a 

t i o n about them i n f l u e n c e d E u r opean maps„ Thus 

the s t r a i t T o r r e s found between A u s t r a l i a and 

New G u i n e a i s shown. I t h a s been s u g g e s t e d by 

G„R.Crone t h a t the t r a d i t i o n of two J a v a s , so 

l o n g p r e s e n t on E u r o p e a n c h a r t s of the a r e a s o u t h 

of the M o l u c c a s , may w e l l owe i t s e x p l a n a t i o n to 

a g a r b l e d v e r s i o n o f a C h i n e s e d i s c o v e r y o f 
73 

A u s t r a l i a . F r e n c h n a v i g a t o r s m the s e v e n t e e n t h 

c e n t u r y o p e n l y a d m i t t e d to c o n s u l t i n g C h i n e s e 

documents, and to b e i n g i n t e r e s t e d i n t h e p r o 

d u c t i o n s of t h e J e s u i t m i s s i o n . T h i s i n t e r e s t was 

l a t e r r e c o r d e d by F l a m s t e e d i n h i s t r e a t i s e on 
74 

the h i s t o r y o f n a v i g a t i o n . 

Destombes h a s shown t h a t o t h e r E u r o p e a n s 

were a n x i o u s to p u b l i s h C h i n e s e maps i n the l a t e 

s i x t e e n t h and e a r l y s e v e n t e e n t h c e n t u r y . G i o v a n n i 

Borromeo (1544-1 617) p u b l i s h e d one i n h i s R e l a t i o n i 

U n i v e r s a l i . O t h e r c o p i e s o f C h i n e s e maps i n the 

Kouang y u t'ou o f 1579 were made by Matteo N e r o n i 

i n 1590 and soon found t h e i r way i n t o the c o l l e c 

t i o n s o f the Duke o f O r l e a n s . The most r e c e n t 

73 ~" 
G,R,Crone, The D i s c o v e r y of the E a s t , Appendix 

1 . 
J . F l a m s t e e d , P e p y s i a n MS' 2184 a s c i t e d i n t h e 

I n t r o d u c t i o n o f t h i s t h e s i s , f o o t n o t e 32. 
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f i n d o f a C h i n e s e 1 6 t h c e n t u r y map i n the 

B i b l i o t h e q u e N a t i o n a l e i s a n o t h e r example o f 

C h i n e s e maps being 1 c o l l e c t e d i n Europe by w e a l t h y 
75 

p a t r o n s . 

D i s p e r s a l o f C h i n e s e i n f o r m a t i o n was v a s t l y 

h e l p e d by su c h p r i v a t e c o l l e c t i o n s o f C h i n o i s e r i e . 

The e a r l i e s t o f t h e s e was found by Joao de B a r r o s , 

and had g r e a t s i g n i f i c a n c e f o r the development 

o f E u ropean n a v i g a t i o n a l a i d s , though t h e P o r t u 

guese n e v e r p e r m i t t e d p u b l i c a t i o n o f h i s G-eografia 

i n w h i c h many maps i n c l u d e d C h i n e s e i n f o r m a t i o n . 

R i c h e t i e u and Montaigne a l s o made l a r g e c o l l e c t i o n s 

o f C h i n o i s e r i e , a s d i d r o y a l p e r s o n a g e s s u c h a s 
P h i l i p I I and the Dowager Queen C a t h e r i n e o f 

76 

P o r t u g a l . 

I t was the i n t e r c h a n g e of d e s i g n s o f 

i n s t r u m e n t s f o r n a v i g a t i o n t h a t was v a l u a b l e t o 

b o t h s i d e s . E u r o p e a n p r a c t i c e s i n c a r r y i n g more 

t h a n one compass were t o be adopted i n C h i n a by 

1637. Sung Y i n g - H s i n g n o t e d i n 1637 
" A l l t h e s e t y p e s ^ C h i n e s e s h i p s o f a l l s i z e s / 
however, have i n common two m a r i n e r s compasses, 
one a t the bow, the o t h e r a t t he s t e r n to 
i n d i c a t e the d i r e c t i o n o f t h e c o u r s e . " 7 7 

75 ' v 
M.Destombes, Une C a r t e C h i n o i s e du XVIe s i e c l e , 

pp.202-4. The map o f Wang P'an was f o u n d r e c e n t l y . 
I t was made by the p e r s o n a l p r o t e c t o r o f Matteo 
R i c c i i n Kwantung p r o v i n c e . 
76 

D.Lach. A s i a i n t h e Making o f Eu r o p e , V o l . 1 1 , 
p t . 1 , p. 10-16 
7 7 J 0 N e e d h a m , S.C.C. T V o l . 4 , p t . 3, p . 5 7 6 . T h i s c i t a t i o n 
i s from T h i e n Kung K h a i Vu E x p l o i t a t i o n o f the Works o f 
N a t u r e / . The n i n t h c h a p t e r c o n t i n u e s w i t h a w a r n i n g 
r e m i n i s c e n t o f I n d i a n , Arab and I b e r i a n w r i t i n g s , 
s t a t i n g "helmsman, crew and M a s t e r must be o f good 
judgement a s w e l l a s s t e a d f a s t i n the h i g h e s t d e g r e e . 
B l i n d b r a v e r y i s no u s e a t a l l . " 
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T h i s p r a c t i c e so c l e a r l y adopted from E u r o 

peans, s h o u l d n o t however o b s c u r e the b r o a d e r 

p o i n t , t h a t x t was p r o b a b l y from t h e C h i n e s e v i a 

o t h e r A s i a n i n t e r m e d i a r i e s t h a t the mag n e t i c 

compass found i t s way i n t o E u r o p e a n t e c h n o l o g y . 

As s u c h t h i s s e r v e s to c o n f i r m L a c h ' s p o i n t t h a t 

"Words, l i k e t e c h n i q u e s , p r o d u c t s and f a b l e s , 
had m i g r a t e d to Europe from A s i a l o n g b e f o r e 
the e s t a b l i s h m e n t o f d i r e c t and permanent 
r e l a t i o n s " . 7 8 

However, w h i l e L a c h p r o v i d e d a most u s e f u l a p p e n d i x 

o f words o f A s i a n o r i g i n i n t r o d u c e d i n t o s i x t e e n t h 

c e n t u r y l a n g u a g e s , he r i g h t l y n o t e s t h a t the more 

p r a c t i c a l l y minded E u r o p e a n s r e s p o n d e d f a r f a s t e r 
79 

t h a n t h e s p e c u l a t i v e s c h o l a r s . Thus i t i s upon 

the s a i l o r s and a r t i s a n s , c a r t o g r a p h e r s , n a v i g a t o r s , 

l e x i c o g r a p h e r s , a s t r o n o m e r s and a l c h e m i s t s t h a t 

we have to l o o k f o r the s i g n i f i c a n t i n t e r c h a n g e s . 

F o r t h i s r e a s o n t h e c r i t i c i s m s made o f L a c h ' s work 

by Mungelo, who e x p e c t e d to s e e a more p h i l o s o p h i c a l 

and B i n t e l l e c t u a l tongue* d e v e l o p i n g , a r e d i s t o r t e d 

by the f a c t t h a t Mungelo l o o k e d w i t h h i n d s i g h t ^ m 

s e e k i n g and g i v i n g p r i d e of p l a c e i n the S i n o -

E u r o p e a n u n d e r s t a n d i n g , to the D i s c o u r s s u r l a 

t h e o l o g i e n a t u r e l l e des C h i n o i s completed by 
80 

G o t t f r i e d L e i b n i z j u s t b e f o r e he d i e d i n 1716. 

D.Lach. o p . c i t . V o l . I I , p t . 3 , p.490. The a p p e n d i x 
n o t e d i s on pp.544-553. 
7 9 I b i d . p.396. 
80 

D a v i d E . Mungelo, «Some R e c e n t S t u d i e s on the 
C o n f l u e n c e o f C h i n e s e and W e s t e r n I n t e l l e c t u a l 
History'.' J o u r n a l o f the H i s t o r y of I d e a s . V o l . X L , 
O ct.-Dec. 1979, No.4, pp.6 4 9 - 6 6 1, e s p . p.653. 
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Mungelo n o t e d i n r e v i e w i n g a r t i c l e s by 

W i l l a r d J . P e t e r s o n on the C h i n e s e i n t e l l e c t u a l 

m i l i e u t h a t 

" t h e f i r s t f o u r d e c a d e s o f the s e v e n t e e n t h 
c e n t u r y were marked by an i n t e l l e c t u a l 
o penness to new a l t e r n a t i v e s w h i c h l a t e r 
gave way to an i n w a r d t u r n i n g toward t r a d 
i t i o n a l c u l t u r e " . 8 1 

Those y e a r s u n t i l 1640 saw a s y n c r e t i s m o f w e s t e r n 

w i t h i n d i g e n o u s e l e m e n t s w h i c h was a s much the 

r e s u l t o f the type o f changes i n i t i a t e d by 

A d m i r a l Hu T s u n g - h s i e n i n t h e 1560s a s the r e s u l t 

o f d e l i b e r a t e a t t e m p t s o f the J e s u i t s and t h e i r 

c o n v e r t s to adopt the h i g h e s t l i n g u i s t i c and 

i n t e l l e c t u a l s t a n d a r d s i n t h e i r m i s s i o n . The 

p r o d u c t s of t h i s can be s e e n a t s e v e r a l l e v e l s . 

Among the s i m p l e r p r o d u c t s was the d e v e l o p 

ment o f the type of s u n d i a l known by the C h i n e s e 

a s Yang K u e i ( t h e f o r e i g n s u n d i a l ) . Such a n 

ex e m p l a r was i l l u s t r a t e d amongst the J e s u i t s * 

a s t r o n o m i c a l i n s t r u m e n t s i n the Huang C h 9 a o L i 

C h 9 i Thu S h i h , and w h i c h Needham h a s c l a s s i f i e d 

Type B . 8 2 

A n o t h e r example t r a c e d by Needham i s the 

o r i g i n o f a d i a g r a m showing a P l a n o f the N o r t h 

P o l a r A l t i t u d e s w h i c h seems c l e a r l y b a s e d on the 

diag r a m by the J e s u i t Emanual D i a z (Yang Mau-No) 
A, •• (83) p u b l i s h e d i n the T h i e n Wen Lu e h i n 1615. 

8 1 I b i d . p.658. 
J.Needham S.C.C. V o l . I l l , p.312, and Volume o f 

i l l u s t r a t i o n s . 

8 3J.Needham, S.C.C. V o l . I V , p t . 3, p.578. 
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More i n t e r e s t i n g s u b j e c t s o f i n t e r c h a n g e 

were the i d e a s o f G a l i l e o ' s . Nathan S i v i n h a s 

argued t h a t a d m i n i s t r a t i v e d e c i s i o n s o f the 

e c c l e s i a s t i c a l a u t h o r i t i e s i n Europe p r e v e n t e d 

the J e s u i t s from g i v i n g a c l e a r a c c o u n t of 
84 

C o p e r n i c a n h e l i o c e n t r i c t h e o r i e s u n t i l I76O. 

However, u n t i l 1635 when news o f the f i n a l P a p a l 

d e c i s i o n s a g a i n s t G a l i l e o i n 1633 r e a c h e d C h i n a , 

some J e s u i t s had t o y e d w i t h i d e a s w h i c h Pope 

P a u l V had d e c i d e d s h o u l d be i n c l u d e d w i t h i n the 
Q C 

I n d e x o f P r o h i b i t e d Books a s from 16l6 . Amongst 

the J e s u i t s who f o l l o w e d C o p e r n i c a n t h e o r i e s 

were M i c h a e l Boym, the P o l e who a r r i v e d i n C h i n a 

i n 1627, N i c h o l a s S m o g u l e c k i , a n o t h e r P o l e w o r k i n g 

a t Nanking, and W e n c e s l a u s K i r w i t z e r who had 

s a i l e d to C h i n a w i t h Johannes T e r r e n t i u s i n 1618, 
86 

b u t d i e d a f t e r o n l y e i g h t y e a r s t h e r e . I n t h i s 

c o n t e x t , however, i t s h o u l d be n o t e d t h a t t h e y 

were hamstrung by P a p a l d e c i s i o n s and so were 

o n l y a b l e to convey p a r t s o f the C o p e r n i c a n t h e o r y 

w i t h o u t i t s c e n t r a l c o h e s i v e i d e a o f h e l i o c e n t r i s m . 

D e s p i t e the e a r l i e r e x i s t e n c e of C h i n e s e h e l i o 

c e n t r i c t h e o r i e s , t h e e d u c a t e d C h i n e s e who s t u d i e d 

^ M u n g e l o . o p . c i t . , p.657. 
Nathan S i v i n , S c i e n c e and C u l t u r e i n C h i n a . 

M.IoT. P r e s s , Cambridge, Mass., 1974. 
P.Moore, W a t c h e r s o f the S t a r s . M. J o s e p h , 

London, 1974, pp.135-210. 
86 

JoNeedham, C h i n e s e Astronomy and the J e s u i t 
M i s s i o n . C h i n a S o c i e t y , London, 1958, p.9. 
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astronomy r i g h t l y r e j e c t e d t h e C o p e r n i c a n s y s t e m 

of c a l c u l a t i o n a s p r e s e n t e d b e c a u s e i t seemed l e s s 

l o g i c a l t h a n the s y s t e m d e v e l o p e d by Tycho Brahe^and 

w h i c h t h e o f f i c i a l h y d r o g r a p h i c a g e n c i e s i n I b e r i a 

were a d o p t i n g . 

The t e l e s c o p e , however, was an i d e a w h i c h 

found a r e c e p t i v e C h i n e s e a u d i e n c e . The f i r s t 

r e f e r e n c e t o i t i n C h i n e s e was made by Emanual 

D i a z i n t he T h i e n Wen L u e h i n 1615, where G a l i l e o 

i s s a i d to have d e v i s e d i t b e c a u s e he " d e p l o r e d 
87 

the power o f the u n a i d e d e y e " . I n 1618 T e r r e n t i u s 

took a t e l e s c o p e to C h i n a w h i c h was e v e n t u a l l y 

g i v e n to the Emperor i n 1634, w h i l e i n 1626 Adam 

S c h a l l von B e l l p u b l i s h e d a t r e a t i s e on the t e l e s c o p e 

Yuan C h i n g Shuo (The F a r S e e i n g O p t i c k G l a s s ) . 

T h e r e i s r e a s o n to b e l i e v e W i l l i a m Bourne knew 

of the i d e a i n 1572 when he comp l e t e d h i s unpub

l i s h e d t r e a t i s e On the P r o p e r t i e s and Q u a l i t i e s 

of G l a s s e s o f O p t i c a l P u r p o s e s , and t h e r e i s 

r e a s o n to b e l i e v e D i g g e s , Dee and H a r i o t i n E n g l a n d 

knew o f i t b e f o r e G a l i l e o . The k e y t o u n d e r s t a n d i n g 

i t s i n t e r n a t i o n a l t r a n s m i s s i o n l i e s i n the t r e 

mendously s u c c e s s f u l s a l e s e f f o r t made by two 
88 

Dutch l e n s makers from M i d d l e b u r g and Alkmar. 

Hans L i p p e r s h e y and Z a c c h a r i u s J a n s e n r e s p e c t i v e l y 

seem to have s u c c e s s f u l l y e x p o r t e d t e l e s c o p e s n o t only to 

E n g l i s h n a v i g a t o r s , but a l s o to I b e r i a n s , J a p a n e s e , 

and the C h i n e s e v i a the J e s u i t m i s s i o n . 
8 7 I b i d . p.8. 
88 

D.W.Waters, A r t o f N a v i g a t i o n i n E l i z a b e t h a n and 
E a r l y S t u a r t Times." N.M.M. I978, pp.298-9. 
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A l t h o u g h a s Swecker n o t e d , the m a t e r i a l s 
89 

c r e a t e d by the J e s u i t m i s s i o n b a u l k l a r g e , 

t h e i r r e p o r t s b a c k to Europe p r o v i d e d a s o u r c e 

o n l y t u r n e d by r a r e s c h o l a r s l i k e F l a m s t e e d . 

The g r e a t s i g n i f i c a n c e o f o t h e r s o u r c e s o n l y 

becomes a p p a r e n t when l o o k e d a t th r o u g h the web 

of E u r o p e a n d i p l o m a t i c i n t r i g u e . T h i s web c o u l d 

even c o m p r i s e e s p i o n a g e , a s the r e m a r k a b l e c o p y i n g 

by the E n g l i s h a g e n t i n Madrid o f a C h i n e s e map 

f i r s t p r i n t e d m C h i n a m 1531 and r e p r i n t e d in. 

1536. P a r t of t h i s s t o r y i s r e c o r d e d on the b a c k 

o f the map i t s e l f , now i n the B r i t i s h Museum, Map 

L i b r a r y . T h e r e o n the age n t wrote '"From Madrid, A° 

1609". 9 0 

Such i n t e r e s t r e v e a l s how wrong M i l l a r was 
i n h i s e s t i m a t i o n o f t he e x t e n t o f i n t e r c h a n g e . I t 

was,Mungelo s a i d , "of v a s t d i m e n s i o n s and b r i l l i a n t 
91 

minds". N a v i g a t o r s were i n the v a n g u a r d o f the 

i n t e r c h a n g e o f the s i x t e e n t h and s e v e n t e e n t h 

c e n t u r i e s . As the C h i n e s e came to a p p r e c i a t e 

t h a t s a f e t y a t s e a depended on the n a v i g a t o r s * 

s k i l l s , so t h i s i n t e r c h a n g e blossomed i n the l a t e 

s i x t e e n t h and e a r l y s e v e n t e e n t h c e n t u r i e s , and 

b o t h the C h i n e s e and E u r o p e a n s l e a r n e d much o f 

v a l u e d e s p i t e the d i f f i c u l t i e s o f language and 
p o l i t i c s . 
89 

Z„Swecker, o p . c i t . , p.12. 
9 0 H o N a k a m u r a , " L e s C a r t e s du Japon q u i s e r v a i e n t de 
modele aux c a r t o g r a p h e s europeens a u debut d es 
r e l a t i o n s de l ' O c c i d e n t a v e c l e J apon B ,

0 Monument a 
Nippon!ca. 1939, V o l . 1 1 , pp.l04-5„ 

These i l l u s t r a t i o n s a r e r e p r o d u c e d i n the volume 
accompanying t h i s t h e s i s . 

B.M.Cotton MSS. Aug.1. i i . 45. 
9^MTir\geio- op.c-jt. p 6 4 9 -
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Chapter 12 
The J a p a n e s e I n t e r c h a n g e 

The J a p a n e s e l i k e t h e i r n e a r n e i g h b o u r s the 

C h i n e s e and K o r e a n s , had e s t a b l i s h e d a l o n g m a r i t i m e 

t r a d i t i o n by t a ^ s i x t e e n t h c e n t u r y . I n d e e d t h e y had 

s u c h s k i l l a s to be a b l e to w i n s e v e r a l famous v i c 

t o r i e s o v e r C h i n e s e f l e e t s . However i n m a t t e r s o f 

t e c h n o l o g y t h e y were g r e a t l y i n d e b t e d to the i n t e r 

change w i t h n e i g h b o u r s and t r a d e r s . We have a l r e a d y 

s e e n t h a t C h i n e s e n a v i g a t i o n a l t e c h n o l o g y was c a r r i e d 

a l l o v e r the O r i e n t . I t c l e a r l y i n f l u e n c e d the 

J a p a n e s e , but i t must be remembered t h a t the J a p a n e s e 

drew from many t r a d i t i o n s . An e a r l y i n d i c a t i o n o f 

t h i s was the S i n o - T i b e t a n copy o f an A r a b i c w o r l d 

map, d a t e d 733 , t a k e n to Japan i n 858. Some J a p a n e s e 

c o p i e s o f a n o t h e r map d a t e d 805 a l s o e x i s t . ^ 

The J a p a n e s e c l e a r l y g a i n e d much from i n t e r 

change w i t h the K o r e a n s . The l a t t e r , a l w a y s a n x i o u s 

to a s s e r t t h e i r i d e n t i t y a g a i n s t two p o w e r f u l n e i g h 

b o u r s who a l s o had l i t e r a r y and a r t i s t i c t r a d i t i o n s 

made d i s t i n c t c o n t r i b u t i o n s w i t h i n t h o s e t r a d i t i o n s . 

A K o r e a n team o f a s t r o n o m e r s under Kwon Keun (Chhuan 

C h i n ) produced i n 1395 the engra v e d s t a r c h a r t a t 

the o r d e r of Y i T a i Jo ( L i T h a i T s u ) , f o u n d e r o f the 
2 

l a s t Korean d y n a s t y . The t e n a s t r o n o m e r s w o r k i n g 

under Chhuan C h i n b a s e d t h e i r c h a r t on a n i n s c r i b e d 

s t e l e map d a t i n g from 672. T h e i r 1 4 t h c e n t u r y s t a r 

c h a r t was s i m i l a r to the one embossed on a b r o n z e 
1 C.R.Boxer The C h r i s t i a n C e n t u r y i n J a p a n 1 5 4 9 - 1 6 5 0 
U n i v e r s i t y o f " C a l i f o r n i a P r e s s 1974 p. 133. 
2 
J.Needham. S c i e n c e and C i v i l i s a t i o n m C h i n a . 

V o l . I l l , p.279 & F i g . 1 0 7 . 
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bowl b e l o n g i n g to a s e v e n t e e n t h , c e n t u r y J a p a n e s e 
3 

n a v i g a t o r . T h i s s e v e n t e e n t h c e n t u r y bowl, though 

found a b o a r d a j u n k i n the 1 9 t h c e n t u r y , s e r v e s to 

show the n a t u r e of the c l o s e t e c h n i c a l i n t e r c h a n g e 

o f Korean and J a p a n e s e n a v i g a t o r s . 

K o r e a n i n t e r e s t i n n a v i g a t i o n a l i n f o r m a t i o n 

was a r g u a b l y a t i t s h e i g h t i n the e a r l y f i f t e e n t h 

c e n t u r y . I n 1416 t h e y p r o d u c e d a r u t t e r , t h e / \ 4 Sungson C h i p c h x r o k \Guide f o r S h i p m a s t e r s ) . More 

i n t e r e s t i n g s t i l l was the a t l a s c o m p i l e d by t h e 

K o r e a n s , L i Hui and the monk from C h i n a , Chhuan 

C h i n . I t was b a s e d l a r g e l y on C h i n e s e i n f o r m a t i o n , 

the Hua-I C h i a n g - L i L - i - T a i Kvin T n c h i h T h i i (Map 

o f the t e r r i t o r i e s o f the One World and the C a p i t a l s 

o f _ t h e C o u n t r i e s m S u c c e s s i v e A g e s ) . I t i s 

one o f the w o r l d ' s e a r l i e s t maps to use s t a n d a r d 

symbols f o r towns and p o r t s . On i t were shown 

about 100 p l a c e names m Europe and 35 from A f r i c a 

i n c l u d i n g the S a h a r a D e s e r t and the Cape of Good 

Hope c o r r e c t l y o r i e n t a t e d . A l e x a n d r i a was marked 

w i t h a p a g o d a - l i k e shape drawn b e s i d e i n a n a t t e m p t 

to r e p r e s e n t the P h a r o s . 

A t t e m p t s to show J a p a n d i a g r a m a t i c a l l y owe 

much to the B u d d h i s t p r i e s t from K o r e a , Gyogi 

B o s s a t s u . Gyogi went t o J a p a n i n the l a t e 12th 

c e n t u r y and drew h i s f i r s t maps xn the e a r l y 13th 

c e n t u r y . T h e s e maps a r e t y p i f i e d by t h e o v a l f o r m 

g i v e n to e a c h o f J a p a n * s 66 p r o v i n c e s . L a t e r 

c o p i e s o f t h e s e G y o g i - z u were p r o d u c e d w i t h l i t t l e 
• ' i b i d . F i g . 1 0 8 . T h i s bowl h a s two d e p r e s s i o n s i n 
i t s r i m s t o house compass n e e d l e s . I t i s now i n 
the R o y a l S c o t t i s h Museum. 
^ I b i d . , V o l . I l l , pp.554-6 & p l a t e s 223, 
224, 225. 
5 I b i d . , V o l . I V , p a r t 3, p.568, n o t e 1. 
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a l t e r a t i o n u n t i l about 1 6 5 0 . Among t h e more 

i n t e r e s t i n g a r e t h o s e r e p r o d u c e d i n the S k u k a i s h o 

( E n c y c l o p e d i a o f C o u r t E t i q u e t t e ) by T o i n K i n a k a t a 

(1291-1360) and supplemented by T o i n S u n c h i r o i n 

the f i f t e e n t h c e n t u r y / I n a v e r y e r u d i t e s u r v e y 

o f J a p a n e s e c a r t o g r a p h y P r o f e s s o r H.Nakamura h a s 

shown t h a t the G y o g i - z u d e e p l y i n f l u e n c e d the 

P o r t u g u e s e c h a r t s o f J a p a n drawn i n the l a t e 1 6 t h 
7 

c e n t u r y by F e m a o Vaz Dourado and L u i s T e i x e i r a . 

The J a p a n e s e a l s o o b t a i n e d i n f o r m a t i o n a b o u t 

Europe l o n g b e f o r e the P o r t u g u e s e a r r i v e d . P r o f e s s o r 

Nakamura h a s shown t h a t the J a p a n e s e B u d d h i s t 

p r i e s t , S o s e t s u , c o p i e d a P o r t u g u e s e mappemundi 

i n Hangchow about 1525 and s e n t i t home to the 
O u c h i daimyo s e t t i n g a f a s h i o n f o r s e k a i - b y o b u 

g 

o r w o r l d maps. F i f t y y e a r s l a t e r the J e s u i t s 

e x p o r t e d to Japan l a r g e numbers o f O r t e l i u s ' s 

w o r l d maps from the 1584 Theatrum O r b i s T e r r a r u m 
9 

to c a t e r f o r t h i s t a s t e . 
^ H i r o s i Nakamura,"Les C a r t e s du Japon qui^, s ^ r v a i e n t 
de modele aux c a r t o g r a p h e s europeens a u debut d e s 
r e l a t i o n s de 1* O c c i d e n t a v e c l e Japon'.' Monument a 
N i p p o n i c a , V o l . I T , 1939, pp.100-123; s e e e s p e c i a l l y 
pp.106-9. 
An e x e m p l a r o f t h i s type p u b l i s h e d a s l a t e a s 
1650 was r e c e n t l y shown a t the B r i t i s h Museum 
(OMP 16225 8 ) . 7 
' I b i d , pp.1 66-8. 
g 
H.Nakamura, o p . c i t . , p.119. 

o 
C.R.Boxer. C h r i s t i a n C e n t u r y i n J a p a n , p . l 3 5 « 

Note a l s o t h a t from 1467 to 1547 the O u c h i h o u s e h o l d 
had a monopoly o f T a l l y T r a d e w i t h C h i n a w h i c h t h e 
Shogunate r e c o g n i s e d m 1516. T h i s e x p l a i n s the 
r o u t e t a k e n by S o s e t s u ' s map on i t s way to J a p a n . 
The S e k a i - b y o b u o r 'world map p i c t u r e s c r e e n s ' 
d a t i n g from the K e i c h o p e r i o d 1596-1614 were a 
c u r i o u s h y b r i d d e v e l o p e d from the G y o g i - z u t r a d i 
t i o n s and O r t e l i u s ' s maps a s o r d e r e d by V a l i g n a n o 
f o r the J a p a n e s e J e s u i t s . 



L i k e t h e Ko r e a n s whose b e s t maps showed nearby-

c o a s t s and haven s , the J a p a n e s e b u x l t up a f i n e know

led g e of t h e i r own a s w e l l a s C h i n e s e h a v e n s . T h i s 

knowledge e n a b l e d them to mount a s e r i o u s p i r a t i c a l 

t h r e a t to the C h i n e s e . These Wako p i r a t e s b e s i d e s 

f i g u r i n g m C h i n e s e w r i t i n g s a l s o f i g u r e i n J a p a n e s e 

l i t e r a t u r e . The T a i s h o k a n , a b e a u t i f u l J a p a n e s e 

m a n u s c r i p t o f the e a r l y s e v e n t e e n t h c e n t u r y , f u l l o f 

s t y l i s e d s h i p p i c t u r e s , t e l l s o f the i n a b i l i t y of 

the C h i n e s e Manko to p r o t e c t the g i f t s he w i s h e d t o 

send to the J a p a n e s e Emperor by h i s d a u g h t e r . The 

C h i n e s e a f t e r e m b a rking a r e a t t a c k e d by p i r a t e s and 

the most p r e c i o u s s t o n e i s l o s t . ^ 

The J a p a n e s e n a v a l t h r e a t to the a r e a i n t h e 

l a t e s i x t e e n t h c e n t u r y r e s t e d on t h e i r i n t i m a t e know

l e d g e o f the a r e a ' s h a v e n s . They made good u s e o f 

t h i s i n t h e i r l a n d i n g s a l o n g the Korean c o a s t 

between 1592 and 1598 and were o n l y r e p u l s e d a t 

Chemulpo and F u s a n Sound by the K o r e a n a d m i r a l Y i 

S u n s i n because o f the l a t t e r ' s f i r e s h i p s and t he 

h e l p of the n e w l y b u i l t up C h i n e s e squadrons from 

Shangtung, F u k i e n and Kuantung. I r o n i c a l l y i t was 

Ja p a n e s e n a v i g a t i o n a l prowess t h a t l e d to the l a t e 

s i x t e e n t h c e n t u r y r e v i v a l of C h i n e s e and K o r e a n 

i n t e r e s t i n n a v i g a t i o n a l and n a v a l p r e p a r e d n e s s . 

I t was c l e a r l y b e c a u s e J a p a n e s e knowledge o f the 

C h i n a c o a s t was so much b e t t e r t h a n o f f i c i a l C h i n e s e 

knowledge t h a t the C h i n e s e A d m i r a l Hu T s u n g - h s i e n 

a i s h o k a r t , an e a r l y 17th c e n t u r y J a p a n e s e work o f 
l i t e r a t u r e now i n the G u l b e n k i a n Museum, Durham. 
( G u l b e n k i a n MS. 1962 - 1 4 4 ) . 
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o r d e r e d t h e p r o d u c t i o n o f d e t a i l e d c h a r t s o f the 

C h i n a c o a s t . The r e s u l t a n t work, t h e Ch'ou-hai 

t 8 u p i e n g r e a t l y f a c i l i t a t e d C h i n a ' s d e f e n c e a g a i n s t 

the Wako p i r a t e s . Y e t e v e n a t the h e i g h t o f the 

Wako d e p r e d a t i o n s i n the 1550s o n l y 30$ o f the Wako 

a r e s a i d to have b e e n J a p a n e s e . ^ The P u k i e n 

G a z e t t e e r s a i d : -

" E v i l p e o p l e r e c k l e s s l y went out and t r a d e d 

Thus we n e e d to examine c l o s e l y t h e s e 

P o r t u g u e s e who were so d e e p l y i n v o l v e d i n p i r a c y 

and i l l e g a l t r a d i n g n e a r J a p a n ' s c o a s t s . I n 1544 

or 1545 F e r n a o Mendes P i n t o c l a i m e d to have begun 

h i s o p p o r t u n i s t t r a v e l s i n J a p a n . He was the 

a u t h o r o f a n e n t e r t a i n i n g , i f n o t a l w a y s c r e d i b l e , 

a c c o u n t o f t h e s e c o n t a c t s , the P e r e g r i n a c a m de 
1 3 

Fernam Mendez P i n t o . He c e r t a i n l y had no qualms 

about s t a r t i n g a t r a d e i n f i r e a r m s , s e c u r i n g s a l e s 

to v a r i o u s daimyos k e e n t o p u r c h a s e them f o r p r i v a t e 

w a r s and q u a r r e l s . I n 1547 t h r e e more P o r t u g u e s e 

o p p o r t u n i s t s i n v o l v e d i n s u c h t r a d e o r p i r a c y were 

blown o f f c o u r s e and a c t u a l l y l a n d e d i n Japan; 
M a s a y o s h i Sugimoto and D a v i d L . S w a i n . S c i e n c e and 

C i v i l i s a t i o n i n T r a d i t i o n a l J a p a n . AD 600-1854. 
M . I . T . P r e s s , 1979, p.152. 
1 2 

C.R.Boxer. S o u t h C h i n a i n the S i x t e e n t h C e n t u r y . 
H a k l u y t S o c i e t y , 1953, S e r i e s I I , V o l . C V I , p.xxv. 
1 "3 A 

F e r n a o Mendes P i n t o . P e r e g r i n a c a m de Fernam Mendez 
PjLnjtp_j_ Em que da c o n t a de muytas e muyto e s t r a n h a s 
c o u s a s que v i o & o u u i o no r e y n o da C h i n a , no da 
T a r t a r i a , no do S o r n a u , que v u l g a r m e n t e s e chama 
S i a o no do C a l a m i n h a n , no de Pegu, no de Martauao, & 
em o u t r o s muytos r e y n o s & s e n h o r i o s das p a r t e s 
O r i e n t a l s , de que n e s t a s n o s s a s do O c c i d e n t e h a 
muyto pouca ou nenh.ua n o t i c i a . E t ambem da c o n t a 
4A muytos c a s o s p a r t i c u l a r e s que a c o n t e c e r a o a s s i a 
e l i e como a o u t r a s muytas p e s s o a s . E no s i m d e l l a 
t r a t a brevemente de a l g u a s c o u s a s & da morte do s a n t o 
Padre n i e s t r e F r a n c i s c o X a v i e r u n i c a l u z & r e s p i a n d o r 
d a q u e l l a s p a r t e s do U r i e n t e & R e y t o r n e l l a s u n i v e r 
s a l da uompannia ae x e s u s u flscrita p e l o me snip 
F e m a o Mendez P i n t o . Pedro C r a s b e e c k . L i s b o n 1 6 1 4 . 

w i t h 
c h i , 

e7 and the Fo L a n g the D w a r f s / 
/ P o r t u g u e s e / ^ 

Japane s n 12 and o t h e r s 
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w h i l e the f o l l o w i n g y e a r a l a r g e r p a r t y d e l i b e r a t e l y 
l a n d e d on Tanega. 

Even though Marco P o l o , P i r e s , R o d r i g u e s had 

a l l mentioned J a p a n , and Lopo Homen and the R i e n e l s 

had named i t P a v i o c o I n s u l a i n t h e i r a t l a s o f 1519, 

the f i r s t r e a l c o n t a c t s were u n d o u b t e d l y made v e r y 

u n o f f i c i a l l y by P o r t u g u e s e p i r a t e s . P o s s i b l e con

t a c t s a r e r e p o r t e d i n 1534 and 1539- Our f i r s t con

c r e t e knowledge o f E u r o p e a n c o n t a c t was the s h i p w r e c k 

o f F e r n a o Mendes P i n t o , Diogo Zeimoto and C h r i s t o v a o 

B o r v a l h o i n 1542. P r o f e s s o r C.R.Boxer i s u n w i l l i n g 

to g i v e much c r e d e n c e to P i n t o ' s c l a i m a s the l a t t e r 

was a n o t o r i o u s u n p r i n c i p l e d b r i g a n d . P i n t o c e r 

t a i n l y l a t e r met S t . F r a n c i s X a v i e r i n J a p a n a f t e r 

the l a t t e r had gone t h e r e " e n t r a n c e d w i t h what he had 

h e a r d of the n e w l y d i s c o v e r e d l a n d " from J o r g e 

A l v a r e s i n 1547-

E a r l y S p a n i s h c o n t a c t w i t h J a p a n i s a l s o r e c o r 

ded through G a r c i a E s c a l a n t e A l v a r a d o , c h a p l a i n o f the 

f l e e t o f Ruy Lopez de V x l l a l o b o s who had gone to the 

P h i l i p p i n e s and the Moluccas i n 1542-6. He w rote 

down what he had h e a r d from a G a l i c i a n s a i l o r Pero 

D i e z , who had been i n Japan a b o a r d some P o r t u g u e s e 

s h i p i n 1544. E s c a l a n t e A l v a r a d o * s r e p o r t a d d r e s s e d 

to the V i c e r o y o f Mexico was w r i t t e n i n L i s b o n i n 

August 1 5 4 8 . 1 4 

A f t e r S t . F r a n c i s X a v i e r 8 s a r r i v a l i n J a p a n i n 

1549, news o f h i s r e l i g i o u s and p o l i t i c a l s u c c e s s e s 

was s e n t back to P o r t u g u e s e I n d i a and P o r t u g a l , and 

s e r v e d t o i n c r e a s e t h e d e s i r e to p u t the s e a r o u t e 

12*P.M.C . V ol.V, pp.1 70-8. 
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t h e r e i n t o a more f o r m a l n a v i g a t i o n a l r e c o r d . The 

Commentario s o f Afonso de Albuquerque spoke o f 

J a p a n ' s w e a l t h , and o f i t s b e i n g the s o u r c e o f g o l d 

brought to M a l a c c a . D a h l g r e n has produced a f i n e 

c o m p a r a t i v e r e c o r d of how,,under s u c h an i n c e n t i v e , 

the c a r t o g r a p h i c r e p r e s e n t a t i o n o f Japan improved 

d u r i n g the c o u r s e of the s i x t e e n t h and s e v e n t e e n t h 
. . 16 c e n t u r i e s , 

However, t h i s i s f a r from showing the f u l l s t o r y 

o f the b u i l d u p o f p r a c t i c a l E u r o p e a n knowledge about 

t h e s e i s l a n d s , and f u r t h e r s t i l l from showing how 

the p r a c t i t i o n e r s o f b o t h c u l t u r e s exchanged know

l e d g e . Some i n c i d e n t a l l i g h t i s thrown on t h i s by 
1 7 

C.R.Boxer's s t u d y o f the Japan t r a d e . T h i s worked 

on the b a s i s t h a t E u r o p e a n s u p p l i e s of s i l v e r ( o f t e n 

coming from A m e r i c a on the M a n i l l a g a l l e o n s from L i m a ) 

were exchanged i n Lima and J a p a n f o r l u x u r i e s such a s 

s i l k s . The economic i n c e n t i v e f o r t h i s t r a d e was 

p r o v i d e d by the f a c t s i l v e r had a f a r h i g h e r v a l u e 

i n the P a r E a s t t h a n i n E u r o p e . Thus E u r o p e a n s c o u l d 
a f f o r d many E a s t e r n goods i f they gave s i l v e r i n 
1 5 

JG.R.Boxer, C h r i s t i a n C e n t u r y i n J a p a n , pp.401-5 
f o r an E n g l i s h t r a n s l a t i o n o f e x t r a c t s o f the l e t t e r 
from F r a n c i s X a v i e r S . J . to the J e s u i t s a t Goa,dated 
Kagoshima November 5th 154-9. 
1 ^ F o r a f i n e summary o f the b a s i c c a r t o g r a p h i c r e p r e 
s e n t a t i o n s w h i c h c o u l d be grouped i n t o s i x t y p e s 
b e f o r e 1600, a s grouped by D a h l g r e n , s e e P.M.C. Vol.V, 
pp.160-61 and E.W.Dahlgren, L e s D e b i t s de l a C a r t o -
g r a p h i e du Japon, U p p s a l a , 1911 , though t h i s needs 
r e v i s i o n i n "the l i g h t of Nakamura's s t u d y , o p . c i t . , 
f o o t n o t e 6. 
1 ? c . R . B o x e r ; The G r e a t S h i p from Amacon . A n n a l s o f 
the o l d Japan trade~1535-16k0. C e n t r o de e s t u d i o s 
h i s t o r i c o s u l t r a m a r i n o s L i s b o n . 1959. 
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exchange. U n t i l the s e v e n t e e n t h c e n t u r y t h i s was no 

problem f o r the m e r c h a n t s of Goa and M a l a c c a and 

Macao were p r e p a r e d to f i n a n c e and p a r t i c i p a t e i n 

the t h r e e - c o r n e r e d t r a d e between Goa, Macao and 

N a g a s a k i . A f t e r 1571 a t r a d e b a s e d on S p a n i s h s i l v e r 

coining from P e r u on the M a n i l l a G a l l e o n s was e a s i l y 

f i t t e d i n t o t h i s t r a d e p a t t e r n . To s a f e l y and q u i c k 

l y a c c o m p l i s h t h e s e v o y a g e s good n a v i g a t i o n a l know

l e d g e o f the s e a s and p o r t s of the a r e a had to be 

o b t a i n e d . 

I n 1555 * Duar t e da Gama and Vaz de Araga*o, 

who had a l r e a d y h e l p e d S t . F r a n c i s X a v i e r i n J a p a n , 

began the exchange of n a v i g a t i o n a l i n f o r m a t i o n . I n 

1560 Manuel de Mendonca s a i l e d f o r J a p a n u s i n g n o t 

E u r o p e a n s t y l e v e s s e l s , b u t two j u n k s . The J e s u i t 

P a d r e B a l t h a z a r Gago d e s c r i b e d t h i s v i s i t to the 

p o r t s of Bungo and Satsuma i n h i s C a r t a s p u b l i s h e d 

i n 1 5 9 8 . 1 9 

Though T r a v a s s o s may a l s o have v i s i t e d J a p a n 

i n 1570, no r e l i a b l e w r i t t e n r e c o r d o f much n a v i 

g a t i o n a l s i g n i f i c a n c e h a s s u r v i v e d b e f o r e 1571. I n 

1 8 
Thomas Mun. A D i s c o u r s e o f T r a d e from E n g l a n d 

i n t o the E a s t I n d i e s _ A n s w e r i n g to d i v e r s e o b j e c t i o n s 
whjjChirare u s u a l l y made a g a i n s t the same by T/homas/ 
M^un]7. P r i n t e d by Thomas Okes f o r J o h n Pyper London 
1621 ( s e e e s p e c i a l l y pp.^3-58). 
A f a c s i m i l e o f t h i s work o f 58 pages i s now a v a i l 

a b l e under the t i t l e E a s t I n d i a n T r a d e Gregg 
I n t e r n a t i o n a l P u b l i s h e r s , 1968. / 

1 Q 
7 D . L a c h . A s i a i n the Making o f E u r o p e . V o l . 1 , p a r t 

1, p.320. 
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t h a t y e a r the C a p t a i n Major f o r the voyage from Goa 
20 

to N a g a s a k i was T r i s t a n v a z de V e i g a . On a r r i v a l 

a t N a g a s a k i , he d e c i d e d i t was one o f the s a f e s t 

h a r b o u r s . Thereupon he o r d e r e d a P o r t u g u e s e p i l o t , 

and Padre M e l c h i o r de F i g u e r i d o to s u r v e y N a g a s a k i 

h a r b o u r . 

T h i s i n c i d e n t r e v e a l s the r e s p e c t h e l d by p r o 

f e s s i o n a l n a v i g a t o r s f o r t h e l e a r n i n g and p r a c t i c a l 

a b i l i t i e s o f J e s u i t m i s s i o n a r i e s , e s p e c i a l l y when they 

p r o d u c e d maps i n c o l l a b o r a t i o n w i t h one o f known s k i l l 

i n u s i n g t h e n a v i g a t o r s * i n s t r u m e n t . However, o n l y 

too o f t e n maps c o u l d xiot be e x c l u s i v e l y c o m p i l e d i n 

t h i s way b u t depended on l o c a l i n f o r m a t i o n . A c a s e 

o f t h i s i s r e v e a l e d by a J e s u i t l e t t e r d a t e d 1585 

w h i c h s a y s 
" L a s t y e a r came w i t h me from C h i n a to J a p a n , 
a n i m p o r t a n t P o r t u g u e s e , c u r i o u s to make s u c h 
d e s c r i p t i o n s o f new l a n d s , c a l l e d I g n a c i o 
Montero. who went w i t h me to the c i t y o f 
Maico /Macao_7, he v e r y d i l i g e n t l y s o u g h t to 
g e t the t r u t h about the l i n e and f i g u r e a s 
w e l l a s the l e n g t h and b r e a d t h o f J a p a n ... 
and J a p a n b e g i n s t h i r t y d e g r e e s and a h a l f 
n o r t h , a s the s a i d P o r t u g u e s e found w i t h 
an a s t r o l a b e , and goes up to 39 n o r t h , 
though he c o u l d n o t know f o r c e r t a i n how 
much i t goes up, b e c a u s e he c o u l d n o t g e t ^ 
t h e r e , b ut a c c o r d i n g to i n f o r m a t i o n he g o t . " 

O c c a s i o n a l l y , however, the I b e r i a n s were r u d e l y 

awakened to the d e f i c i e n c i e s of maps c o n s t r u c t e d on 

th e b a s i s o f s u c h i n f o r m a t i o n . Hence i t was t h a t 

R o d r i g o V i v e r o y V e l a s c o , the C a p t a i n G e n e r a l o f 

th e P h i l i p p i n e s , c o u l d w r i t e a v i v i d f i r s t hand 

a c c o u n t of t he d a n g e r s o f n a v i g a t i o n i n t h e s e w a t e r s 

i n 1609 f o r he was s h i p w r e c k e d on 30th September of 

C.R.Boxer, The G r e a t S h i p from Amazon, p.66. 
2 1P.M.C. V o l . 1 1 , p.128. 
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t h a t y e a r . One p a r t may be t r a n s l a t e d t h u s : 

"One c o u l d make a l o n g t a l e o f t h e t e m p e s t s 
and d a n g e r s t h a t we went th r o u g h d u r i n g the 
s i x t y f i v e d a ys t h a t t h e voyage l a s t e d , b e f o r e 
coming to t h a t f a t e f u l hour, and I know t h a t 
one n e v e r e x p e r i e n c e s g r e a t e r m i s a d v e n t u r e s 
i n the 1 Sea o f t h e _ N o r t h ' / A t l a n t i c 7 o r i n t l i e 

Sea o f the S o u t h / t h e P a c i f i c Ocean/. But 
o t h e r d a n g e r s began when the s h i p b r o k e i t s 
b a c k on the r e e f s a t t h e P o i n t of J a p a n i n 
35T o f l a t i t u d e . A l l the m a r i n e r s c h a r t s 
w h i c h a r e shown to anyone h a v i n g to n a v i g a t e 
t h e s e p a r t s , have v e r y p r e j u d i c i a l e r r o r , 
b e c a u s e the cape i s shown i n 33"2" 11 

One c o u l d s u r m i s e t h a t t h i s was b e c a u s e P o r t u 

guese c a r t o g r a p h e r s l i k e L u i s T e i x e i r a c o p i e d too 

s l a v i s h l y the s t y l i s e d o u t l i n e s o f t r a d i t i o n a l J a p a n 

e s e c a r t o g r a p h y . J a p a n e s e c h a r t s were m o s t l y r e p r e 

s e n t a t i o n s i n the Gyogi s t y l e , though t h e y knew 

o f European c h a r t s . I n 1601 the J e s u i t Alexandre? 

V a l i g n a n o w rote o f the g e n r e : 

" F o r m e r l y the J a p a n e s e had t h e i r map of a l l 
t h e s e i s l a n d s , b u t a s t h e y d i d n o t know 
about cosmography o r about d e g r e e s , and 
h e i g h t s o f the P o l e s , they had n o t h i n g 
a c c u r a t e o r w e l l drawn, n o r d i d they know 
c o r r e c t l y t h e i r p o s i t i o n and the l a t i t u d e 
i n w h i c h t h e y w e r e " . J 

V a l i g n a n o t h u s wanted to i n c l u d e a more c o r r e c t map 

R o d r i g o de V i v e r o . " R e l a z i o n que hace Don R o d r i g o 
de V i v e r o V e l a s c o ..." 

See J u l i e t t e Monbeig ; Japon e t du bon gouvernment 
de l ' e s p a g n e e t des I n d i e s . T r a d u i t e t p r e s e n t e p a r 
J u l i e t t e Monbeig. S.E.V.P.E.N. P a r i s 1972 p.3 . 

The Cape mentioned i s Cape Noshima, w h i c h 
on L u i s T e i x e i r a • s c h a r t o f 1595 i s w r o n g l y shown, 
j u s t a s V i v e r o c l a i m e d . 
2 \ . C o r t e s a o C a r t o g r a f i a e C a r t o g r a p h o s P o r t u g u e s e s 
dqs s e c u l o s XV & X V I .Lisbon,1935T V o l . I I , pp.361-3. 
I g n a c i o M o r e i r a , sometimes known a s M o n t e i r o , o r 
Montero s e a r c h e d t h r o u g h Kyoto f o r j c a r t o g r a p h i c a l and 
c o s m o g r a p h i c a l i n f o r m a t i o n w i t h F .Valignano . T h i s 
s u r v e y l e d to h i s s u g g e s t i n g J a p a n e x t e n d e d between 
30^° and 39° of l a t i t u d e , f a r b e t t e r than e a r l i e r 
e s t i m a t e s . 
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i n h i s H i s t o r y o f the C h u r c h i n J a p a n i n 1608, 

b e c a u s e he knew o f the work of I g n a c i o M o r e i r a . 

M o r e i r a was i d e n t i f i e d i n 1959 by P 0 S h u t t e a s the 
24 

same Montero mentioned e a r l i e r . 

I g n a c i o M o r e i r a * s c h a r t o f 1581 had come to t h e 

n o t i c e o f E u r o p e a n c a r t o g r a p h e r s t h r o u g h a m i s s i o n 

the J e s u i t s o r g a n i s e d . T h a t m i s s i o n l e f t N a g a s a k i 

a s a J a p a n e s e embassy to Pope G r e g o r y V T I I on 2 0 t h 

F e b r u a r y 1582. The Ambassadors b r o u g h t a s a d i p l o 

m a t i c p r e s e n t a copy o f t h i s map. I t was f o r m a l l y 

p r e s e n t e d by them to F r a n c i s c o de M e d i c i i n P i s a a s 

t h e y were i m p r e s s e d by the I t a l i a n ' s i n t e r e s t i n 

m a r i t i m e m a t t e r s , a n d i n p a r t i c u l a r , c h a r t s . T h i s map 

l e d to a r e d r a w i n g o f the J a p a n e s e c o a s t l i n e by L u i s 

T e i x e i r a i n L i s b o n . T h a t knowledge was r a p i d l y p a s s e d 

on. L u i s T e i x e i r a w r ote t o the famous Dutch c a r t o 

g r a p h e r O r t e l i u s on 2 0 t h F e b r u a r y 1592 s a y i n g 
"The gentleman who i s the b e a r e r / o f t h i s 
l e t t e r ^ b r i n g s you two p i e c e s o f the d e s 
c r i p t i o n of C h i n a and J a p a n , the ones t h a t 2 l. 
have j u s t a r r i v e d , t r u l y drawn a s they show". 

When p u b l i s h e d i n 1595 T e i x e i r a ' s map r e p r e s e n t e d a 

marked advance on the e a r l i e r r e p r e s e n t a t i o n by Vaz 

Dourado. Though t h i s seems to be p a r t o f a m a j o r 
_ 

P.M.C. V o l . 1 1 , p.128, a l s o P l a t e 239 r e p r o d u c e s a 
t r a n s c r i p t o f F r . S h u t t e * s a r t i c l e i n Tma/>n M i i n d i T V o l . 
XV, 1959. See a l s o The C a l e n d a r of S t a t e PaperB,tSH.-liCl 
C o l o n i a l . E a s t I n d i e s . E d . N . S a i n s b u r y , No.822, f o r a 
l e t t e r of R i c h a r d Cocks to L o r d T r e a s u r e r S a l i s b u r y 
w r i t t e n from F i r a n d o , J a p a n 1610. Cocks s a y s i n 1584 
the J e s u i t s took t h r e e J a p a n e s e t o S p a i n , g i v i n g out 
t h e y were sons o r nephews o f the K i n g s o f Bongo, 
A r i m a and Umbra. K n i g h t h o o d was c o n f e r r e d on them by 
the K i n g of S p a i n , w i t h many r i c h p r e s e n t s from o t h e r 
p r i n c e s , i n c l u d i n g the Popej but i n t r u t h t h e y were 
of b a s e p a r e n t a g e and a l l the g i f t s were k e p t by the 
J e s u i t s f o r t h e i r own p r i v a t e b e n e f i t . 
2 5P.M.C. V o l . I V , p.43 & P l a t e 362B. The f u l l t e x t o f 
the l e t t e r of L u i s T e i x e i r a o f 2 0 t h F e b r u a r y 1592 to 
O r t e l i u s w i l l be found i n t h e A p p e n d i c e s . 
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b r e a c h i n P o r t u g a l ' s r e s t r i c t i o n s on the d i s s e m i n a 

t i o n o f c a r t o g r a p h i c m a t e r i a l , L u i s T e i x e i r a ' s map 

gave l i t t l e a d v a n t a g e t o i t s u s e r s f o r i t showed 

e x a c t l y t h o s e f e a t u r e s t h a t brought about V i v e r o ' s 

s h i p w r e c k i n 1608 on the J a p a n e s e c o a s t . 

I n g e n e r a l , however, P o r t u g u e s e r e g u l a t i o n s 

c o n c e r n i n g the J a p a n t r a d e were honoured more i n 

the o b s e r v a n c e t h a n i n t h e b r e a c h . I t makes a 

f a v o u r a b l e c o m p a r i s o n w i t h e a r l i e r P o r t u g u e s e a c t i v 

i t i e s o f f the C h i n a c o a s t . T h i s f o r m a l i t y was so 

w e l l o b s e r v e d b e c a u s e u n t i l the 1620s the P o r t u g u e s e 

had s e c u r e d a v i r t u a l monopoly o f the carrying t r a d e 

between J a p a n and C h i n a . C a r e f u l b u r e a u c r a t i c c o n t r o l 

of m a r i t i m e p r a c t i c e s c o u l d , a s on the Cape r o u t e , 

a l s o h e l p make the f o r t u n e s of c a p t a i n s and p i l o t s 

who thus had s o m e t h i n g to g a i n by o b s e r v i n g the 

r u l e s . B e c ause v e r y few o t h e r E u r o p e a n s were i n the 

F a r E a s t , few b u y e r s o f n a v i g a t i o n a l s e c r e t s w ere 

a v a i l a b l e to an I b e r i a n p i l o t . Most p i l o t s k e p t 

l o g - b o o k s and t h e i r own r u t t e r s ' , though many a r e now 

l o s t . C a p t a i n s f i l l e d a l l the p o s t s a b o a r d s h i p s 

t h a t r e q u i r e d p e r s o n s o f p r o v e n n a v i g a t i o n a l a b i l i t y 

a s c a n be s e e n from the l i s t s o f e a r l y v o y a g e s and 

c a p t a i n m a j o r s examined by C.R.Boxer. However, t h i s 

d i d p r e v e n t the i n t e r c h a n g e o f men, s k i l l s and t r a 

d i t i o n s between the J a p a n e s e and t h e P o r t u g u e s e . 

The J e s u i t a u t h o r o f many l e t t e r s on J a p a n , 

F r . L u i s F r o i s , wrote from M a l a c c a on 1 s t December1555 
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t h a t 

" L a s t y e a r we l e a r n t from the s h i p s t h a t came 
here f o r C h i n a , t h a t t h e r e were v e r y g r e a t 
q u a r r e l s and d i s p u t e s between C h i n a and J a p a n . 
A g r e a t f l e e t from Camgoxima ^Kagoshima7 n a d 
d e s t r o y e d many p l a c e s i n C h i n a w h i c h were 
s i t u a t e d a l o n g the s e a c o a s t ... They s a y 
t h a t t h e s e w a r s a r e so f i e r c e t h e y w i l l n o t 
be appeased f o r many y e a r s . T h i s d i s c o r d 
between C h i n a and J a p a n i s a g r e a t h e l p to 
the P o r t u g u e s e , who want to go to J a p a n , f o r 
a s the C h i n e s e do n o t go t h i t h e r t o t r a d e 
w i t h t h e i r m e r c h a n d i s e , the P o r t u g u e s e mer
c h a n t s have a g r e a t advantage i n n e g o t i a t i n g 
t h e i r w o r l d l y b u s i n e s s . " 

On e v e r y v i s i t t h e r e was p l e n t y o f time to 

l e a r n from the l o c a l communities o f the g r e a t A s i a n 

p o r t s f o r a voyage to N a g a s a k i from Goa and b a c k 

would tak e t h r e e y e a r s and i n c l u d e d a s p e l l w i n t e r i n g 

i n M a l a c c a , a y e a r i n Macao where w h i t e s i l k s were 

c o n t r a c t e d f o r , i n a d d i t i o n to a l e n g t h y s t a y a t 

N a g a s a k i . The C a p t a i n Major i n c h a r g e of t h e whole 

voyage was f o r c e d i n t o s u c h c o n t a c t s b e c a u s e b e f o r e 

1623, he was r e s p o n s i b l e f o r the a d m i n i s t r a t i o n o f 

the p o r t of Macao and o f the s a f e t y o f the f l e e t . 

The o t h e r i m p o r t a n t f i g u r e on t h e a n n u a l J a p a n 

v o y a g e s was t h e 'pi-1 nto-mar ^ p i l o t - m a j o r ^ who was 
27 

a l w a y s P o r t u g u e s e . However, under him C h i n e s e and 

G u j e r a t i s were o f t e n t a k e n a s a s s i s t a n t p i l o t s . 

E u r o p e a n s a i l o r s were few, w h i l e the b u l k were 

E u r a s i a n s , L a s c a r s , G u j e r a t i s and Negros. 

The P o r t u g u e s e u s e d v a s t s h i p s f o r the J a p a n 

t r a d e (Nao de T r a t o ) w h i c h were l i g h t l y gunned and 

a r e a l t e s t o f t h e s k i l l s o f m a s t e r , p i l o t and 
As f o o t n o t e 50. See a l s o C.R.Boxer, S o u t h C h i n a 

i n the S i x t e e n t h C e n t u r y . H a k l u y t S o c i e t y , S e r i e s 
I I , V o l . C V I , p ^ x x x i i i . 
27 

C.R.Boxer, C h r i s t i a n C e n t u r y i n J a p a n , p.128. 



492. 

helmsman f o r t h e y were n o t o r i o u s l y u n w i e l d y s h i p s . 

T h e s e s h i p s grew from 500 t o n n e r s i n t h e 1570s to 
28 

2,000 t o n n e r s by 1600. A f t e r 1618 due to the d e p r e d a 

t i o n s o f D u t c h s h i p s , I b e r i a n t r a d e was c a r r i e d i n 

s m a l l e a s i l y h a n d l e d g a l l i o t s o r i n 'patexos , i . e . 

p i n n a c e s . O c c a s i o n a l l y s h i p s o f a f r i g a t e type under 

P o r t u g u e s e command would s a i l w i t h the g a l l e o n s o r 

'kurofune a s t h e y were c a l l e d by the J a p a n e s e . 

C h i n e s e j u n k s would a l s o be u s e d i n t h e s e t r a d i n g 

f l e e t s d e s p i t e t h e i r v a s t d i f f e r e n c e s i n d e s i g n and 
29 

h a n d l i n g c h a r a c t e r i s t i c s . The j u n k s c a l l e d 

"somas" by t h e P o r t u g u e s e were of abo u t 400-500 t o n s 

and would accompany the J a p a n f l e e t to M a n i l a a f t e r 

the u n i o n o f t h e I b e r i a n crowns i n 1580. Though 

a c c i d e n t s r e s u l t e d from P o r t u g u e s e commands o f s u c h 

s h i p s , l i k e t h e s h i p w r e c k o f f Formosa i n 1582 of 

Bartholomeu Vaz L a n b a i r o ' s j u n k , t h i s was n o t the 

r e s u l t o f P o r t u g u e s e i g n o r a n c e of how t o h a n d l e 

E a s t e r n s t y l e c r a f t . I n the c a s e of the 1582 w r e c k 

i t was the r e s u l t o f the p i l o t f a l l i n g a s l e e p b e f o r e 

dawn. So good i n f a c t w ere t h e h a n d l i n g and n a v i 

g a t i o n a l r e p u t a t i o n s of the P o r t u g u e s e t h a t J a p a n e s e 

5h.oga.n T * y c tomi H i d e y o s h i o b l i g e d a l l h i s c r a c k s h i p s , 

the Red S e a l s h i p s , to c a r r y P o r t u g u e s e p i l o t s 

u n t i l 1 6 3 0 . 

28 
E u r o p e a n s h i p p e r s o f the 16th c e n t u r y u n d e r s t o o d 

by one t on, s p a c e o f 60 c u . f t . of carg o or s p a c e f o r 
a " t u n " of w i n e . 

yJ.Needham, S.C .C. V o l . 4 , p a r t 3 , pp.409-16 and 
5 8 8 - 6 5 5 . 



N o r t h e r n E u r o p e a n s had v e r y l i t t l e n o t i o n o f the 

n a t u r e o f t h i s J a p a n e s e i n t e r c h a n g e u n t i l the e a r l y 

17th c e n t u r y . One o f the e a r l i e s t and b e s t n o r t h e r n 

E u r o p e a n i n s i g h t s was p r o v i d e d by L i n s c h o t e n ' s f r i e n d 

from c h i l d h o o d , D i r c k G e r r i s t z o o n , who went to J a p a n 

a s the gunner o f t h e ' S i l v a s ' , a s h i p commanded by the 

P o r t u g u e s e F r a n c i s c o P a i s i n 1585. I n 1596 L i n s c h o t e n 

p u b l i s h e d the d e s c r i p t i o n of t h i s voyage from Macao 
30 

to N a g a s a k i a s w r i t t e n b y t he P o r t u g u e s e p i l o t . 

A n o t h e r o f t he a c c o u n t s quoted by L i n s c h o t e n was The 

d e s c r i p t i o n o f a voyage made by a P o r t u g a l P i l o t e 

from Liampo to Japa n i n a C h i n e s e Soma, t h a t i s a 

c h i n c h o n s h i p , w i t h a d e s c r i p t i o n o f the c o a s t o f 
Bungo, Miaco, Cacay and the I s l a n d o f T o i a , a l l 

31 
c o u n t i e s of J a p a n . Two o t h e r a c c o u n t s o f J a p a n 

32 

v o y a g e s a r e g i v e n by L i n s c h o t e n . 

The n e x t i m p o r t a n t N o r t h e r n E uropean c o n t a c t 

was W i l l i a m Adams who a r r i v e d a t Beppu Bay, J a p a n 

on t h e 19th March 1600. He had s a i l e d i n Dutch 

s e r v i c e a s P i l o t Major o f a f l e e t o f 5 s a i l " b e c ause 

he was d e s i r o u s to make a l i t t l e e x p e r i e n c e of the 

knowledge w h i c h God had g i v e n him". H i s e a r l i e r 

n a v i g a t i o n a l e x p e r i e n c e i n E n g l i s h s e r v i c e s t o o d 

him i n good s t e a d from t h e moment o f h i s e m b a r k a t i o n 

i n the Dutch s h i p * L e i f d e * , and i n h i s subsequent 

J a p a n e s e c a r e e r . 
-*°John Huighen L i n s c h o t e n , Mis D i s c o u r s o f Voyages 
i n t o ye E a s t and West I n d i e s , D e v i d e d i n F o u r Books. 
P r i n t e d i n London by John Wolfe, P r i n t e r i n the Hon-
o u r a b l e c i t y o f London. 1598. ( P e p y s i a n L i b r a r y 
2100). See T h i r d Book t r a n s l a t e d o u t of Dutch b y 
W.P. C h a p t e r 36, p.392.(W.P. = ? W i l l i a m P h i l i p ) . 
3 1 I b i d . C h a p t e r 31, pp.373-8D. 
- * 2 I b i d . C h a p t e r 32, pp.380-90. T h i s i s e n t i t l e d 
I t i n e r a r y from Campacon to the I s l a n d o f Jap on and 

from the i s l a n d of " F i r a n d o w i t h t h e d e s c r i p t i o n o f 
them by a n o t h e r p i l o t .And I b i d . C h a p t e r 35»PP«390-92 
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W i l l i a m Adams /Addames^ ( a s he mentioned i n the 

famous l o n g l e t t e r t h a t l e d to the o p e n i n g o f com

m e r c i a l i n t e r c o u r s e between E n g l a n d and J a p a n ) , w a s 

b o m i n September 1564 a t G i l l i n g h a m , Kent. He was 

then a p p r e n t i c e d f o r 12 y e a r s to N i c h o l a s D i g g i n e s , a 

s h i p b u i l d e r a t Limehouse. I n 1588 he s e r v e d a s m a s t e r 

and p i l o t o f a Her M a j e s t y 8 s s h i p , R i c h a r d D u f f i e l d , 

a v i c t u a l l e r f o r the Armada campaign. By 1598 he 

had completed 12 y e a r s s e r v i c e a s m a s t e r and p i l o t 

f o r Her M a j e s t y and Company o f B a r b a r y Merchants. He 

was h i r e d by the Dutch E a s t I n d i a Company a s p i l o t 

m ajor to a f l e e t o f f i v e s h i p s , a l o n g w i t h a n o t h e r 

E n g l i s h p i l o t , h i s f r i e n d Timothy S h o t t e n . Adams's 

e x p e r i e n c e a l o n e k e p t o u t o f t r o u b l e t h a t the f o u r 

s h i p s e n c o u n t e r e d a s t h e y n e a r l y r a n a s h o r e o f f the 

B a r b a r y C o a s t . A f t e r t h a t 

w I t was r e s o l v e d t h a t e a c h c a p t a i n s h o u l d 
compare the b e a r i n g o f h i s p i l o t w i t h the 
maps t w i c e , o r a t l e a s t once a week, and 
d i s c u s s the p o s i t i o n one w i t h a n o t h e r 1 1 . 

They were f o r c e d to w i n t e r i n the S t r a i t s of 

M a g e l l a n from t h e 6th A p r i l 1599 to the 2 4 t h S e p t 

ember. Though he managed to r e v i c t u a l o f f C h i l e , he 

n o t e d t h a t the p e o p l e were o f good n a t u r e but 

- ^ L e t t e r of W i l l i a m Addames nto my unknown f r i e n d s and 
countrymen, d e s i r i n g t h i s l e t t e r by y o u r good means, 
o r the news o r copy of t h i s l e t t e r may come i n t o t h e 
hands o f one or many o f my a c q u a i n t a n c e i n Limehouse 
or e l s e w h e r e , or i n Kent i n G i l l i n g h a m o r R o c h e s t e r " , 
d a t e d October 23rd 1611 . Two c o p i e s o f t h i s l e t t e r 
were l a t e r brought to London f o r the E a s t I n d i a 
Company. See Memorials of ttie E mpire of Japan , 
e d i t e d by Thomas R u n d a l l . H a k l u y t S o c i e t y S e r i e s 1, 
No.4 1850, pp.18-32. 

I n d i a O f f i c e R e c o r d s . O r i g i n a l C orrespondence 
from I n d i a w i t h C o l l a t e r a l Documents o r i g i n a t i n g 
a t any p l a c e between E n g l a n d and J a p a n from 1603 t o 
1708. E/3/1 f f . 1 1 6 - 1 29. 



495. 

u n w i l l i n g to t r a d e by r e a s o n of the S p a n i a r d s . 

On the i s l a n d o f S t . M a r i a they were ambushed, and 

l e f t f o r J a p a n w i t h s c a r c e l y enough men to wind up 

t h e a n c h o r . By t h e n , 27th November 1599» th e y were 

down to two s h i p s w i t h Adams a c t i n g a s p i l o t of the 

' L i e f d e \ They l o s t t h e i r c o n s o r t " i n a wondrous 

s t o r m o f wind as e v e r I was i n , w i t h much r a i n " . They, 

l i k e V i v e r o 10 y e a r s l a t e r , found n o t the Cape t h e y 

s o u g h t , "by r e a s o n t h a t i t l y e t h f a l s e i n a l l c a r d s 

and maps and g l o b e s " . They f i n a l l y s i g h t e d Beppu 

Bay, J a p a n and came to a n c h o r on the 19th A p r i l 1600 

" a t w h i c h time t h e r e were no more t h a n s i x , b e s i d e s 

m y s e l f , t h a t c o u l d s t a n d upon h i s f e e t " . Many p e o p l e 

t h e n boarded b u t d i d no harm " n e i t h e r of us u n d e r -

s t a n d i n g the one the o t h e r " . The K i n g o f Bungo 

b e f r i e n d e d them and s e n t Adams to see the Skc^ur> 

T h e r e a f t e r began the most i n t e r e s t i n g i n t e r 

change, f o r though i m p r i s o n e d a t f i r s t , w i t h the 

P o r t u g u e s e and J e s u i t s c a l l i n g f o r h i s d e a t h , the 

:>K<i5n.*i d e c i d e d to s p a r e Adams and e x e c u t e h i s 

e n e m i e s . When f i n a l l y a l l o w e d to r e t u r n to h i s crew 

and s h i p he found t h a t a l l h i s i n s t r u m e n t s and books 

had b e e n t a k e n . The SkeAun o r d e r e d them to be 
o 

r e s t o r e d , but Adams d i d n o t g e t them. I n s t e a d he was 

gxven 50,000 r y a l s to buy v i c t u a l s . D e s p i t e the a m b i t i o n s 

o f many of the s u r v i v i n g crewmen who wanted to t a k e 

command of a s h i p , t h e SAo^uo d e c i d e d to r e t a i n 

them and f e e d them f o r f o u r or f i v e y e a r s . D u r i n g 

t h i s time the Sho^un a s k e d Adams to t e a c h him 

geometry and m a t h e m a t i c s and was so p l e a s e d " t h a t 



what I s a i d he would n o t c o n t r a r y " . A f t e r s e v e r a l 

s u p p l i c a t i o n s Adams was t o l d he would be the means 

by w h i c h b o t h the E n g l i s h and B u t c h s h o u l d t r a f f i c 

i n J a p a n , "but by no means would he l e t hxm go*. The 

Shc^un a s k e d him to s u p e r v i s e the c o n s t r u c t i o n o f 

these. i p e c f A i s h i p s , one o f w h i c h was l e n t to V i v e r o 

i n 1609 so t h a t he might r e t u r n w i t h 80 men to 

A c a p u l c o , Mexico. Adams r e p o r t e d t h a t y e t a n o t h e r 

o f the s h i p s he had made was s e n t to A c a p u l c o i n 

1610, and was now i n S p a n i s h hands a t M a n i l a . I n 

1609 he o r g a n i s e d the r e c e p t i o n and t r e a t y t h a t the 

D u tch s e c u r e d when two o f t h e i r s h i p s r e a c h e d F i r a n d o 

N o t i n g t h a t M t h e H o l l a n d e r s have here an I n d i e s 

o f money and goods to t r a d e h e presumed t h a t he 

h i m s e l f must be known to some of the E n g l i s h m a r i n e r s 

r e g u l a r l y t r a d i n g t o the E a s t I n d i e s . He e n t r u s t e d 

an a c c u r a t e d e s c r i p t i o n o f Japan to a Dutchman so 

t h a t E n g l a n d too c o u l d e n j o y t r a d e w i t h Japan, i f a n 

E n g l i s h m a n s h o u l d e v e r g e t h i s l e t t e r . 

Adams e n j o y e d so e l e v a t e d a p o s i t i o n i n I ' ^ ^ t i a . 

I e y a s u ' s c o u n s e l t h a t he c o u l d n o t o n l y d e t e r m i n e 

t r a d e r e l a t i o n s , b u t most m a r i t i m e and n a v i g a t i o n a l 

m a t t e r s . Thus when a S p a n i s h s h i p a r r i v e d a t Yedo i n 

1611, Tekugc^vA. I y e y a s u d i s c u s s e d the S p a n i s h c a p t a i n ' s 

r e q u e s t to t a k e s o u n d i n g s o f the h a r b o u r w i t h Adams 

i n o r d e r to h e a r what European powers d i d on 

r e c e i v i n g s u c h r e q u e s t s . The S p a n i s h c a p t a i n 

- ^ C . J . P u r n e l l "The L o g Book o f W i l l i a m Adams 1614-
1619 and R e l a t e d Documents' 1. T r a n s a c t i o n s and P r o 
c e e d i n g s o f the J a p a n S o c i e t y V o l . X I I I , P a r t I I , 
London 1915, p.163. 
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had a r g u e d t h a t he needed to know the c o a s t i n 
c a s e o f s t o r m s , b u t Adams s a i d E u r o p e a n c o u n t r i e s 
r e g a r d e d s u c h a c t s a s a c t s o f war, and added t h a t 
i t was i n d i c a t i v e o f S p a n i s h d e s i g n s on J a p a n . The 
Emperor a g r e e d and from t h i s moment I b e r i a n con
t a c t s began to s o u r . R o d r i g u e s G i r a u i n h i s a n n u a l 
l e t t e r o f 1612 a t t r i b u t e d the d e c l i n e o f the J e s u i t 
and P o r t u g u e s e p o s i t i o n to the h e r e t i c E n g l i s h 

p i l o t . I n 1614 the J e s u i t s were e x p e l l e d and t h e y 
35 

sought to blame i t on the E n g l i s h . 

^ C a l e n d a r o f S t a t e P a p e r s C o l o n i a l E a s t I n d i e s 
1513-16.1,6'. E d . N o e l S a i n s b u r y . Longmans. London, 
"18? 1 . "NOS . 694, 8 2 2 and 825 g i v e an i d e a o f Adams's 
i n f l u e n c e and h i s r o l e i n the e x p u l s i o n o f J e s u i t s . 
I n d i a O f f i c e R e c o r d s . O r i g i n a l C o r r e s p o n d e n c e from 
I n d i a w i t h C o l l a t e r a l Documents o r i g i n a t i n g a t a n y 
p l a c e between E n g l a n d and J a p a n from 1603 to I7O8. 
E/3/2, f f . 1 1 5 - 8 . R i c h a r d Cocks t o t he E a s t I n d i a 
Company, 25 Nov. 1614. ( i n d o r s e d r e c e i v e d the 19th 
May 1617 by the'Dragon*from Bantam). Not o n l y does 
C o c k s 8 s l e t t e r r e p o r t the banish m e n t o f J e s u i t s 
from J a p a n , i t r e p o r t s t h a t t h e ' E mperor o f J a p a n 
was r e a d y t o ba c k Adams i n an a t t e m p t " t o f i n d out 
the n o r t h e r n p a s s a g e f o r E n g l a n d " . Of Adams 
Cocks s a y s " I f i n d the man t r a c t a b l e and w i l l i n g 
to do y o u r w o r s h i p s the b e s t s e r v i c e be may 8. 
The l e t t e r a l s o g i v e s a n a c c o u n t o f the J a p a n e s e 
m i l i t a r y d e f e a t i n K o r e a 22 y e a r s b e f o r e . I n d i a 
O f f i c e R e c o r d s (O.C.) E/3/3, ff. 1 4 7-52 and 
153-62. R i c h a r d Cocks to the E a s t I n d i a Company 
25 F e b . 1 6 1 6 and E/3/3 f f . 1 6 3 - 4 . R i c h a r d Cocks 
to R i c h a r d W e s t b y a t Bantam 25 F e b . 1616, b o t h 
r e p o r t f u r t h e r J e s u i t b a n i s h m e n t s and the 
d e p a r t u r e o f the j u n k 'Sea A d v e n t u r e ' f o r 
Siam w i t h Adams a b o a r d . The f o r m e r m u t i l a t e d 
l e t t e r a l s o d e s c r i b e s s e v e r a l a s p e c t s o f 
Du t c h n a v a l a c t i v i t y i n the F a r E a s t , and 
the ' e v i l * o f seamen b e i n g l e f t i n the I n d i e s 
when E u r o p e a n s h i p s l e f t J a p a n . 
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Under Adams's g u i d a n c e A n g l o - J a p a n e s e 

r e l a t i o n s , and t h e exchange o f n a v i g a t i o n a l i n f o r m 

a t i o n might have p r o s p e r e d . The terms o f the 

t r e a t y s i g n e d by I e y a s u were t r a n s l a t e d i n t o 

E n g l i s h and g r a n t e d to the name o f the r i g h t 

honourable S i r Thos Smythe, g o v e r n o r o f the E a s t 

I n d i a Company, f o r the use o f the 8th voyage, 

the p r i v i l e g e t h a t the E a s t I n d i a Company 

Merchants c o u l d f r e e l y e n t e r t h e p o r t s o r 

empire of J a p a n , and a b i d e , buy, s e l l and 

b a r t e r , a c c o r d i n g to t h e i r own manner w i t h 

a l l n a t i o n s . T e y a s u a l s o a g r e e d to a s s i s t 

a l l s h i p s i n d anger, and r e t u r n what c o u l d be 

s a v e d to the c a p t a i n . " ^ W i l l i a m Adams was t a k e n 

i n t o t h e E a s t I n d i a Company s e r v i c e on 29th Nov-

ember 1613 a t a s a l a r y o f £i 00 a y e a r . R i c h a r d 

-' I n d i a O f f i c e R e c o r d s (o.C.) E /3/1 , ff.194-195. 
" T r a n s l a t i o n o f the Emperor o f J a p a n * s p r i v i l e g e s 
g r a n t e d i n the name o f the r i g h t honoured S i r 
Thos. Smythe, Governor o f the E a s t I n d i a 
Company, f o r the u s e o f the 8th voyage". 

J / I n d i a O f f i c e R e c o r d s (o.C.) E / 3 / 1, ff.203-4 
" C o n t r a c t made w i t h Capt. Wm. Addames a t 
P i r a n d o i n J a p a n , t h e 24th o f November 1613"• 
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Cocks r e p o r t e d from Japan on November 30th Mr. 
38 Addames had s e n t a ' p l o t o f Japan* t o t h e Company. 

A d d i t i o n a l l y Adams had mapped the e n t r a n c e to 

s t r a i t s n e a r Yedo, b e l i e v i n g i t to be an i d e a l 

p l a c e to d i s c o v e r b o t h the N o r t h E a s t and 

No r t h West P a s s a g e s . I n 161 4 R i c h a r d C ocks 

s e n t b a c k a J a p a n e s e almanack t o Thomas W i l s o n , 
39 

the S e c r e t a r y to E n g l a n d ' s L o r d T r e a s u r e r , 

T h a t the exchange o f n a v i g a t i o n a l i n s t r u m e n t s 
3 8 I n d i a O f f i c e R e c o r d s O.C. E / 3 / 1, ff.205-8 . 
' R i c h a r d Cocks to the Gove r n o r , Deputy Committees 
and g e n e r a l i t y o f the E a s t I n d i a Company o f 
E n g l a n d , i n London, p e r the C l o v e whom God 
p r e s e r v e * . 30 Nov. 1613 . T h i s l e t t e r c o n t a i n s 
much o f n a v i g a t i o n a l s i g n i f i c a n c e , i n c l u d i n g a 
r e p o r t from the m a s t e r o f ^ F l e m i n g p i n n a c e 
c a s t away on the c o a s t o f Borneo, t h a t s h o a l s 
s t r e t c h e d from t h e r e a l m o s t to the C e l e b e s and 
e s p e c i a l l y n e a r M a c a s s a r , " q u i t e c o n t r a r y to 
the form l a i d down i n our p l o t s o r s e a c a r d s " . 
The same l e t t e r a g a i n r e p o r t s Adams's o p i n i o n 
t h a t i f e v e r the N o r t h e r n p a s s a g e was to be 
found, i t would be from J a p a n . The C o u r t Book 
o f the E a s t I n d i a Company ( I n d i a O f f i c e R e c o r d s , 
Court Book I I I ) i n the e n t r y f o r 11 A p r i l , 1615 
( f . 4 1 1 ) r e c o r d s t h a t the Company f e l t Adams 
was ' v e r y f i t to be employed* i f t h e i r f a c t o r s 
c o n c u r r e d , so t h e y a r r a n g e d to send t h e i r 
f a c t o r s "a p a i r o f g l o b e s " and maps. 

39 
C a l e n d a r o f S t a t e P a p e r s . C o l o n i a l , E a s t I n d i e s 

1513-1616. E d . S a i n s b u r y . No.823. R i c h a r d Cocks 
to Thomas W i l s o n 10th Dec. 1614 r e p o r t s his 
i n c l u s i o n o f an almanack from Japan w h i c h i s 
r e p o r t e d m i s s i n g by S a i n s b u r y . Cocks d i d n o t 
know o f the E a r l o f S a l i s b u r y ' s d e a t h i n 1 6 1 2 . 
I n d i a O f f i c e R e c o r d s E / 3 / 2 ff.137-8 " R i c h a r d 
Cocks t o t h e Company of Merchant A d v e n t u r e r s 
i n E n g l a n d , r e s i d e n t i n Middle b u r g h " 10th 
December 16l 4 r e p o r t s s e n d i n g "a J a p a n almanack 
whereby t h e y may see the p r i n t i n g o f l e t t e r s 
and c h a r a c t e r s , and how t h e y d i v i d e the y e a r 
i n t o t w e l v e months". T h i s a l m a nack i s a l s o 
m i s s i n g from the I n d i a O f f i c e c o r r e s p o n d e n c e . 
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was a l s o hoped f o r i s s u g g e s t e d by the l e t t e r o f 

Cocks to Wickham, w h e r e i n Cocks s a y s he i s u n a b l e 

to o b t a i n them f o r a v a r i e t y o f r e a s o n s , b u t n o t 
4o 

f o r l a c k o f w a n t i n g to o b l i g e . 

D e s p i t e t h e p o s s i b i l i t i e s of i n t e r c h a n g e 

v i a Adams and the E n g l i s h p i l o t s , m a t t e r s went 

wrong from the moment the E n g l i s h i g n o r e d Adams's 

a d v i c e n o t to s e t t l e a t H i r a d o . Needham h a s 

c l a i m e d t h a t even b e f o r e 1637 t h e J a p a n e s e had 

a more u s e f u l i n t e r c h a n g e w i t h the Dutch who 

i n t r o d u c e d the J a p a n e s e t o the d r y - p i v o t e d compass 

n e e d l e and t h e n t h e compass c a r d . They were soon 

s e e n on J a p a n e s e and C h i n e s e v e s s e l s u t i l i s e d i n 

the b r o n z e bowl type shown e a r l i e r w h i c h had 

p i v o t s i n s e r t e d i n t o the d e p r e s s i o n s made^ f o r 

i t s two compasses u s e d d r y p i v o t s w hereas f l o a t e d 

n e e d l e s had been the F a r E a s t e r n way f o r a 

m i l l e n i u m . Needham may have been i n f l u e n c e d i n 

t a k i n g t h i s v i e w by t h e H a i Kuo Wen C h i en L u 

( R e c o r d o f t h i n g s Seen and Heard about the c o a s t a l 

R e g i o n s ) w r i t t e n i n 1744, w h i c h c o n t a i n s a s h o r t 
p a s s a g e comparing C h i n e s e and D u t c h methods o f 

41 
n a v i g a t i o n . 

^ I b i d . No.654 s e n t from F i r a n d o , September 1 8 t h f 

1613. 

41 Needham,op.cit., V o l . 4 . , P a r t 3, pp.563-4. 
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Close as Japanese t r a d i n g and maritime 

r e l a t i o n s with the Dutch were, one must doubt 

whether exchanges of n a v i g a t i o n a l information 

with them before 1620 were as v a l u a b l e as the 
42 

E n g l i s h and I b e r i a n c o n t a c t s . I t must be 

remembered that i t was Adams who had helped 

the Dutch e s t a b l i s h t h e i r f a c t o r y a t Hirado 

two years before the E n g l i s h . Also i t must 

be remembered that i n a l l t h e i r e a r l y voyages 

to the F a r E a s t the Dutch had employed E n g l i s h 

p i l o t s , such as Adams h i m s e l f . Other E n g l i s h 

p i l o t s such as Edmund Sayer, William Eaton, 

Wil l i a m Nealson, John S a r i s , John Totton, were 

a l l known to be i n t e r e s t e d i n n a v i g a t i o n a l 

matters and to be i n r e g u l a r communication w i t h 

each other, and v a r i o u s f a c t o r i e s of the E a s t 

I n d i a Company. They a l s o wrote r e g u l a r l y to 

London to give information to the Council of 

the E a s t I n d i a Company, though the l e t t e r s 

from Richa r d Cocks, R i c h a r d Wickham and W i l l i a m 

Adams were r a t h e r f u l l e r i n t h e i r d e s c r i p t i o n s 

of Japan and more common. I n h i s f i r s t and 

most i n t e r e s t i n g l e t t e r , Adams s p e c i f i c a l l y 

asked that " t h i s l e t t e r may come i n t o the hands 

of one or many of my acquaintance i n Limehouse or 
42 

T h i s s u b j e c t has been reviewed by Seiho Arima, 
"The Western I n f l u e n c e on Japanese M i l i t a r y 
S c i e n c e t S h i p b u i l d i n g , a n d Navigation" Monumenta 
Nipponica. VO1 „ 1 9 , 1964, pp . 118 - 4 5 . 
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4T 
elsewhere or i n Kent i n Gillingham by Rochester". J 

Most of the seventeenth century E n g l i s h makers o f 

n a v i g a t i o n a l instruments and c h a r t s a l s o l i v e d and 

worked on Thameside. 

Such r e p o r t s f i x e d the s p i r i t of adventure 

i n t h i s London community, f o r i t was the type of 
44 

information t r a v e l l e r s to Japan wanted. No 

accounts were quite so w e l l known as W i l l i a m Adams 9s. 

He had a l s o v i s i t e d the Ryu Kyu I s l a n d s i n 1614-15 

and 1618, Cochin China i n 1617 and Tonkin i n 1619, 
45 

as h i s d e t a i l e d log-book shows. 

Nevertheless communication of such information 

to Europe was not easy. I t had to await an E n g l i s h 

ship or a Dutch s h i p . John Jourdain*s Dia r y of 1613 

under A p r i l 16th and 22nd g i v e s some idea of the 

d i f f i c u l t i e s . He reported that two men boarded h i s 

s h i p a t Amboyna from a Dutch v e s s e l . 
"They t o l d us newes of Mr.Adams which was 
i n Jappon i n great c r e d i t t w i t h the King 
and was d e s i r o u s of E n g l i s h s h i p s to come 
theather, as they s a i d he had wrote a l e t t e r 
and an E n g l i s h s a y l e r which was i n t h e i r ship 
to Mr.Spalding i n Bantam, and had a l e t t e r i n 
great s e c r e t t and to d e l i v e r i t unto no mans 
hands but h i s " . 

L a t e r Jourdain i n sending a messenger back, nominally 
to buy bread aboard the Dutch s h i p reported 

3 A S footnote 33. P- ^9^. 
44 

E.G.R.Taylor. Mathematical P r a c t i t i o n e r s of Tudor 
and Stuart England, H o l l i s and C a r t e r , London 1970, 
f o r map opposite p.162. 

Michael Cooper. Richard Cocks,' E n g l i s h Merchant i n 
Japan',' H i s t o r y Today 1973 P .247-255. 
45 

C . J . P u r n e l l . Op.cit. which r e p r i n t s Adams 8s l o g 
book, the manuscript of which s u r v i v e s i n the S a v i l l e 
c o l l e c t i o n a t the Bodleian L i b r a r y . 
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"then f i n d i n g an Englishman i n the shipp 
winch came from Mr. Adams from Japarm, d i r e c t e d 
to Mr.Spaldxng a t Bantam with a drought of 
the countrey of Japan".46 

Another problem dogging bhe interchange so P a r 

as the E n g l i s h were concerned was J e s u i t a c t i v L l r y . 

Cocks reported problems from the f i r s t . On November 

30th 1613 seven mariners from the E n g l i s h s h i p Clovo, 

newly a r r i v e d a t Fi r a n d o , deserted to Langasque where 

they took sanctuary i n the " P a p i s t churches". From 

there they were conveyed by the J e s u i t s to the 
47 

P h i l i p p i n e s . These d e s e r t e r s may w e l l have o f f e r e d 

the Spanish u s e f u l information, at a time when the 

Spanish were i n c u r r i n g the a c t i v e wrath of the 

Japanese that would culminate i n the banning of trade 
48 

between New Spain (Mexico) and Japan m 1615. 

Much the same f a t e overtook the Portuguese a t t h i s 

time as they found the Emperor was no f r i e n d of 

t h e i r s . Captain John Totton noted that the IbcrLauH 

had done much to wreck E n g l i s h c o n t a c t s a s wo I l . Ho 

wrote on December 4th 161 6 the Japanese "cannot 

endure the Spanish p r i e s t s , who are a l l to bo banished 

out of the country". The new Japanese -sho^L^n 

~[c I; -a. AfWefovIo had much l e s s time f o r a l l 

Europeans and was prepared to concede that the 

E n g l i s h should trade a t Firando only. When Cocks 
and Adams went to e n t r e a t him to allow the E n g l i s h 
_ 

I n d i a O f f i c e , China M a t e r i a l s . Japan Supplement 
Volume, p. 1 3• 
^ I n d i a O f f i c e Records. O.C. E / 3 / 1 , ff . 2 0 5-S. 
Cocks to Governor, Deputy, Committee and G e n e r a l i t y 
of E a s t I n d i a Company m England i n London per the 
Clove, whom God p r e s e r v e . 30 Nov. 1613. 

48 
I n d i a O f f i c e Records O.C. E / 3 / 3, ff . 1 o 4 - 5 . J o t t e r 

of Ricl i a r d Cocks r Dec. 6 th 1 61 5 • 
^9 I n d i a O f f i c e Records O.C. E/3//1 , P.100, C i p t : u n 
Jolui .Tot Ion to Jleiijamin F a n e , I ' n n c ] p-»l i n S p a j n , 
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t h e i r old co n c e s s i o n s j they f a i l e d . 

Despite o f f i c i a l d i s l i k e i n Japan of the J e s u i t s , 

they managed to continue t h e i r t r a d i t i o n a l c u l t u r a l 

and r e l i g i o u s i n t e r e s t s , i n c l u d i n g that i n naviga

t i o n . F o l l o w i n g F r o i s ' s a r r i v a l i n 156"5 the number 
50 

of u s e f u l accounts re a c h i n g Europe blossomed. 

As l a t e as 1618 the J e s u i t f a t h e r Girolamo de 

Angel i s was the f i r s t European to c r o s s the Tsugaru 

S t r a i t to v i s i t the northern i s l a n d of Hokkaido 

£[&zo/. There he was able to draw a map that accom

panied h i s report to Rome. The map was drawn from 

A n g e l i s ' s own observations, with Yezo on a l a r g e r 
51 

s c a l e than the main i s l a n d of Honshu. I t owes 

l i t t l e to Japanese knowledge, but does bear an 

i n t e r e s t i n g resemblance to Adams's view that the 

area might be an entrance to a P o l a r passage. The 

name Anian i s w r i t t e n on the American shore, but 

s c a l e s are much reduced to give an un r e a l impression 

of a north-west passage. C e r t a i n l y such a map was 

at odds w i t h the r e p r e s e n t a t i o n of the North Western 
. 52 

c o a s t s as standard copies of the padron r e a l . 
50 • 

L u i s Fro i s . " B r e v i s Japonicae i n s u l a e , d e s c r i p t i , 
ac rerum quarundum i n ea mirabilium, a Pa t r i b u s 
S o c i e t a s J e s u nuper gestasum" Cologne 1582, Durham 
Univ. RXLIX H 12/3 . L u i s F r o e s MDe Rebus J a p o n i c i s 
h i s t o r i c a r e l a t i o " , Mainz, 1599» Durham Univ. RXLC 
27/3o E d i t e d and t r a n s l a t e d v e r s i o n s of these are 
a v a i l a b l e as pa r t of the "Three S e v e r a l l Testimonies 
concerning the mighty kingdom of Coray" i n R.Hakluyt, 
P r i n c i p a l Navigations. V o l . X I , pp.422-442. Hak.Soc. 
51 
J R.Skelton, E x p l o r e r s Maps, F i g . I l l , p.165 & pp.178-
? . Calendar of State Papers, E a s t I n d i e s 1513-1616, 
no.660. S i r John Digby to James I from Madrid 
saying that the Spanish d i d not c o n s i d e r the 
North West Passage a matter of consequence and 
were glad to be f r e e of t h i s c a r e . 30th March 
1 6l 3. 
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I t i s , however, through an e a r l i e r J e s u i t 

l e t t e r that some of the best evidence about the 

nature of the Hispano-Japanese interchange has come 

down to us. The same l e t t e r a l s o shows the outlook 

of a p r o v i n c i a l Japanese o f f i c i a l a t Urado. Fr.Juan 

Pobre wrote i n p a r t of h i s I s t o r i a de l a perdida 

y descubrumiento du galeon San Phelipe con e l g l o r i o s c 

m a r t i r i o y g l o r i o s o s Martires d e l Japon about the 

p i l o t ' s evidence to t h i s t y r a n t . I t reads thus when 

d e s c r i b i n g Masuda's questions. 

"He /Masuda/ then summoned the p i l o t and 
asked him how the ship had come t h i t h e r 
and how the ship was steered. He was t o l d 
by the sea card and a s t r o l a b e . He ordered 
them to be brought, and as he asked questions 
about the c h a r t , the p i l o t r e p l i e d , showing 
him the way from Spain to Mexico, from Mexico 
to Luzon and from Luzon to Japan. When he 
saw Japan so small upon the c h a r t and could 
not b e l i e v e i t . And as the other land and 
seas which he saw were almost a l l those of our 
C a t h o l i c King, he asked how he owned so much 
and the p i l o t t o l d him he had much more s t i l l 

"53 1 

Continuing h i s explanation of the c h a r t which the 

Japanese l a t e r copied, Masuda asked whose were the 

Portuguese I n d i e s . To t h i s the p i l o t r e p l i e d "Our 

King's" only to e l i c i t the r e t o r t "Have you not got 

three Emperors". The p i l o t answered "No only one" 

to which Masuda r e p l i e d "You l i e " . Fr.Juan Pobre 

then quoted Masuda as asking who was Don Antonio, 

where was England ̂ and why did our k i n g wage war 

on England and the Great Turk ^'together w i t h other 
54 

questions whose d r i f t the p i l o t d i d not understand? 
5 3 

JC.R.Boxer, C h r i s t i a n Century i n Japan, p.442. 
54 x 

I b i d , and C.R.Boxer, Some Second Thoughts on the 
T r a g i c H i s t o r y of the Sea.*. Annual Report of the 
Hakluyt S o c i e t y f o r 1978. F i g . 4 as reproduced 
i n the Volume of I l l u s t r a t i o n s accompanying t h i s the s i s . F i g . % . 
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Yoshitomo Okamoto's study of Namban i n f l u e n c e 

on Japanese p a i n t i n g , a r t and geography, has 

suggested that while i t was l i k e l y Japanese 

merchants d i d seo Portuguese c h a r t s in tlm 

s a f e t y of the J e s u i t ' s r e s i d e n c e , i t was not u n t i l 

the r e t u r n of the Kyushu daxmyo's envoys from 

Europe that s i g n i f i c a n t improvements i n Japanese 

cartography took p l a c e . Valignano whose i d e a 

the m i s s ion to Europe was, says these daimyos 

a c t i v e l y communicated t h e i r experiences to him 

on t h e i r r e t u r n . At Murotsu on 17th February, 1591» 

Mori Terumotu and the other daimyos v i s i t e d 

Valignano and took e s p e c i a l i n t e r e s t m the maps, 

c h a r t s , globes and a s t r o l a b e s shown by the newly 

returned envoys. These envoys a l s o e x p lained 

a map of I t a l y and a new plan of Rome to the 

v i s i t i n g daimyos. Another way i n which t h i s 

i n t e r e s t i n n a v i g a t i o n a l matters, and Valignruio' H 

hopes to propagate C h r i s t i a n i t y mixed, can be 

seen i n the i n l a i d l a q u e r and mother of p e a r l 

Communion host box, which comprised an I.H.S. 

( l e s u s Hominum S a l v a t o r ) monogram a t the centre 

of a p e r f e c t 32 point r i n g , e x a c t l y l i k e the 

standard European compass r o s e s f i r s t i ntroduced 
55 

about the time t h i s box was made the r e . 

YoshJtomo Okamoto. The Namban Art of Japan, 
t r a n s l a t e d by R.K.Jones™ Ve a t h e r h i l l / T l e i b o n s h a . 
New York, 1972, pp. 80 and 90. 

Also i n t e r e s t i n g are Namban views of Lisb o n 
and Madrid, Rome and Constantinople, the f i r s t 
and l a s t of which show f e a t u r e s of co n s i d e r a b l e 
maritime i n t e r e s t . There are a l s o s e v e r a l Namban 
c h a r t s i l l u s t r a t e d i n t h i s volume. See e s p e c i a l l y 
pp.130-133. Also see C.R.Uoxer. The CJbrj s t i a n 
^ f i i 1 i i T-\- i n I - i n.'i n _ 1 1 Z> (\ K 
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The e a r l y seventeenth century saw a 
d e t e r i o r a t i o n of r e l a t i o n s and maritime exchanges 
a f t e r Emperor Iy e y a s u * s r e i g n . The i n f l u e n c e of 
European n a v i g a t i o n a l techniques on Japanese 
p r a c t i c e became undisputably e s t a b l i s h e d . P r o f e s s o r 
Boxer c i t e s s e v e r a l e a r l y seventeenth century 
portulans s t i l l p reserved i n Japan. These c h a r t s 
are a l l painted on vellum and decorated w i t h 
motifs such as the Quinas and the Cruz de 
C h r i s t o . T h e i r windroses, compass l i n e s , s c a l e s 
of leagues follow conventional Portuguese p r a c t i c e , 
but because t h e i r nomenclature i s almost e x c l u s 
i v e l y i n Kana and because the Japanese and neigh
bouring coasts are f a r more accurate than on 
any known European map of the time, Boxer a t t r i b 
utes them to n a t i v e cartographers who l e a r n e d 
t h e i r c r a f t from Portuguese p i l o t s or J e s u i t s . 

We have a l r e a d y noted the adoption of the 

dry-pivot compass, but i t was not the only i n s t r u 

ment adopted from European p r a c t i c e . One of the 

more i n t e r e s t i n g adoptions was the h a l f a s t r o l a b e 

f o r c e l e s t i a l s i g h t i n g s , i l l u s t r a t e d alongside a 

t r a d i t i o n a l a s t r o l a b e . T h i s type of a s t r o l a b e 

made p o s s i b l e a l a r g e r s c a l e than that used on the 

t r a d i t i o n a l s i x t e e n t h century European a s t r o l a b e s 

and represented the penultimate improvement of the 

European a s t r o l a b e . Made i n the e a r l y seventeenth 

century, the f i r s t European example i s one i n the 

Kronberg P a l a c e , Helsingor ( E l s i n o r e ) . ^ Another 
56 

S t f h i s t o r i s k B i l l e d b o g , Maritime H i s t o r y i n 
P i c t u r e s , HelsmgjiJr, 1967. Danish Maritime Museum, 
F i g . 105. 
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exemplar was recovered from the Dutch E a s t Indiaman, 

B a t a v i a which foundered o f f the coast of wostorn 
57 

A u s t r a l i a i n 1 6 2 9 , while yet another may have boon 

c a r r i e d by Captain Wayrnouth xn 1 6 0 5. However i t 

i s the c a r e f u l i l l u s t r a t x o n of thxs instrument i n 

the Genua Kcxkaisho ( Navigation t r e a t i s e of the 

Gpnna e r a ) w r i t t e n by Koh-un Ikeda i n 1618 which i s 

the most s t r i k i n g example of the l e v e l of advanced 
59 

interchange of n a v x g a t i o n a l technology xn Japan. 

I t xs c l o s e l y followed xn t h i s by a d e s c r x p t i o n of 

the telescope only r e c e n t l y developed xn Europe. 

Companion works by Ikeda d e s c r i b e r e s p e c t i v e l y 

the a s t r o l a b e , Jacob's s t a f f , quaidrant, sand-glass, 

compass, and 'sounding l e a d . The Genna X o k a i s h o and 

the Iho-Funanori (Western A r t of Navigation) c l e a r l y 

show understanding of the l i m i t a t i o n s of western 

i n s t r u m e n t s . ^ The author of the Gonna KohkaLsho, 

w r i t i n g i n dialogue, puts i n t o Tkoda's mouth a 

q u e s t i o n of h i s Portuguese teacher, Captain Gonsalv«-,w 

" I s there any method of o b t a i n i n g the l a t i t u d e when 

the sky i s clouded f o r a short time j u s t as the sun 
57 11 
'D.W. Waters, The Navigation Instruments of the 

Batavia ' J 8me Collogue I n t e r n a t i o n a l de h i s t o i r o 
maritime, pp. 5 1 4 - 5 . 
•58D.W. Waters, The A r t of Navigation xn E l l z a b o than t\ 
E a r l v S t u a r t E n g l a n d T N,M.M. ,Greenwxch,1078,p.301 . 

^toh-un Ikeda. Genna Kokaisho. Reproduced xn 
edxtxon by Saigusa Hxroto xn Nxhon Kagaku Koten 
Zunsho ( H i s t o r y of Science and Technoj-ogy i n 
Japan} -, A s a h i Shmbunsha, Tokyo 1 9 ^ 6 . Vol „ 1 2 , pp1 - 1 3h 

Also see the i l l u s t r a t i o n s of the "2,2. point com
pass and the l a r g e quadrant and a s t r o l a b e s repro
duced from the Genna Kokaisho between pp . 8 7 & 93 
some of which are reproduced m the i l l u s t r a t i o n s 
volume of thxs t h e s i s . 
^ T o r a o Mozai,''Two Ce n t u r i e s of N a u t i c a l I n s t r u 
ments inJapan,' Paper presented a t the I n t e r n a t i o n a l 
Congress of Navigation held m lioston i n August 
I 9 7 6 . Reproduced i n J o u r n a l of Navigation, V o l . 3 0 , No.2, May 1 9 7 7 , pp . 3 0 6 " - i o . 
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or s t a r t r a n s i t s the meridian?" Captain Gonsalves 

r e p l i e s " I t i s of course impossible, no one i n the 

world can ever do i t " . Ikeda however a n t i c i p a t e s 

the l a t e r ex-meridian method which with the a i d of 

ta b l e s enabled the a l t i t u d e of the sun or s t a r on 

the meridian to be e s t i m a t e d . ^ 

About 1622 the same Nagasaki seaman and pro

f e s s i o n a l d i v e r completed the F u n a r i o r i - P i r o u t o or 

P i l o t o s published i n p a r t s from 1608 to 1625 by the 

Portuguese cosmographer Major, Manuel de F i g u e r i d o . ^ 

I t i ncluded d i r e c t i o n s f o r f a r p o s i t i o n f i n d i n g a t 

sea u s i n g the Pole S t a r , the Southern Cross, and the 

Great Bear and s o l a r and lunar e c l i p s e s . T a b l e s of 

d e c l i n a t i o n are given f o r the years 1629-1688, and 

amongst the n a u t i c a l terms and items d e s c r i b e d are 

s t a r - c h a r t s , a world a t l a s , the J u l i a n and Gregorian 

Calendars, the e q u i n o c t i a l , the t i d e s and weather 

and the u n i t s of degrees, minutes and seconds. I t 

contains a compass rose w i t h 32 p o i n t s t r a n s c r i b e d 
63 

from Portuguese i n t o Kana s c r i p t . I t f u r t h e r has 

a s e r i e s of s a i l i n g d i r e c t i o n s from Nagasaki to 

va r i o u s Southern Chinese ports c a r e f u l l y w r i t t e n 

i n a mixture of Kana and K a n j i but some terms are 

Manuel de F i g u e r i d o . Hidrographia. exames de p i l o t o s 
L i s b o n . 1609-1622. 

See C.R.Boxer, The C h r i s t i a n Century i n Japan tp . 266 
See chapter The Dissemination and Decline of 

I b e r i a n N a v i g a t i o n a l S k i l l (1580-16to) footnote 4-5. 

^-*See I l l u s t r a t i o n s Volume, I I , Pig. 58. 

rNavigat P i l o t ) I t was based on the Exames de 

61 I b i d . p.306. 
62 



510. 

t r a n s l i t e r a t e d i n Katakana and few use Chinese 
64 

c h a r a c t e r s p h o n e t i c a l l y . As such i t must rank as 

one of the most eloquent A s i a n t r i b u t e s to the 

q u a l i t y of the Portuguese r o t e i r o s f e s p e c i a l l y 

as i t was compiled by a p i l o t who understood the 

t e c h n i c a l s i g n i f i c a n c e of the interchange h i s own 

work encapsulated. There were f u r t h e r examples of 

interchanges but as l a t e r i n the seventeenth century 

they were l a r g e l y confined to cartographic improve

ments, so the production of Koh-un Ikeda's manuals 

can only be seen as a climax i n the wider i n t e r 

change of n a v i g a t i o n technology between Europeans and 

As i a n s . 

The Bankoku Soxu (Map of the World), published i n 
Nagasaki i n 1645. Th i s was drawn by a Nagasaki p r i n 
t e r i n 1645 and p r i n t e d from f i v e s e t s of wood 
bl o c k s . Even a f t e r f o r e i g n e r s were banned ( w i t h the 
exception of the Dutch a t Nagasaki) i n 1638, t h i s 
map was deemed convenient and u s e f u l . I t employed 
the oval p r o j e c t i o n , a c e n t r a l meridian p a s s i n g the 
coast of New Guinea, l o n r i t u d e and l a t i t u d e gradu
a t i o n s a t 5° i n t e r v a l s , ^11 adopted from the example 
of F r . R i c c i , s world map of 1602. The v i g n e t t e s of 
the couples i n f o r e i g n d r e s s c l e a r l y o r i g i n a t e from 
Dutch p r a c t i c e . 

See aM.Maps 920-485. 
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Arima Seiho. The Western I n f l u e n c e on Japanese 
M i l i t a r y S c i e n c e , S h i p b u i l d i n g and Navigavlon,* 
Monumenta Nipponica. Vol . 1 9 ( 9 6 4 ) , nos.3-4,pp118-45. t 

Masayoshi Sugimoto and David L„Swain, Science and 
Culture i n T r a d i t i o n a l Japan AD 600-1854, M.I.T. 
1979, pp.1 78-80. 
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J u s t before 1 5 6 1 , F r a n c i s c o G u i c c a r d i n i , 

who had never been outside Europe, wrote that 

the Portuguese n a v i g a t i o n a l achievements were 

c e r t a i n l y marvellous f o r they were performed 

"for a d i s t a n c e of 16,000 miles through 
seas which were a l l unknown, beneath 
other s t a r s , under other s k i e s and with 
other instruments, because on passing 
the e q u i n o c t i a l l i n e /the Equator/ they 
no longer s t e e r e d by the North /Star7 
and, without i t , they broke w i t h the 
h a b i t of using the compass /due to v a r i a t i o j ^ 
and consequently they were able to reach 
other unknown lands w i t h d i f f e r e n t langu
ages, r e l i g i o n s and customs quite 
savage and extremely h o s t i l e to s t r a n g e r s . 
However, notwithstanding the many d i f 
f i c u l t i e s , with time progress has been 
made and we are now so f a m i l i a r w i t h t h i s 
n a v i g a t i o n that whereas at f i r s t one was 
only able to perform the voyage /to I n d i a / 
i n ten months, one can u s u a l l y do i t now 
w i t h much l e s s danger i n s i x months. But 
s t i l l more marvellous was the n a v i g a t i o n 
of the Spanish beginning i n 1^90 . . . 1 1 ' 

T h i s judgement by such a d i s c r i m i n a t i n g 

contemporary, while reminiscent of Pedro Nunez's 

t r e a t i s e s i s i n d i c a t i v e of s i x t e e n t h century 
1 
F.Guicciardini , La H i s t o r i a d' I t a l i a d i M. F r a n 

cesco Guicciardmi Gentil*huomo F i o r e n t i n o . D i v i s a 
i n v e n t i l i b r i R i s c o n t r a t a con t u t t i g l i a l t r i 
h i s t o r i c i , e A u t o r i , che d e l l ' i s t r e s s e cose 
habbiano s c r i t t o , per Tomaso P o r c a c c i n i de C a s t i g -
l i o n e a r r e t i n g , con un G u i d i c i o f a t t o d a l medesmo. 
per d i s c o p r i r t u t t e l e b e l l e z z e d i questa H i s t o r i a ; 
e una R a c c o l t a d i t u t t e l e s e n t e n t i e sparse per 
l'opera. E con due Tauole; una de g l i A u t o r i 
c i t a t i i n margine. e l ' a l t r a d e l l e cose n o t a b i l i . 
Aggiuntoui l a V i t a dell'Autore s c r i t t a da M. 
Remigo F i o r e n t i n o . P i e t r o Maria Bertano, Venice 
1 6 1 6 , p.173 . / F i r s t e d i t i o n Venice, I 5 6 I / . 



512 

Europe's r e a c t i o n to those t e c h n i c a l advances 

towards p r o f i c i e n c y i n c e l e s t i a l n a v i g a t i o n made 

by the I b e r i a n s . I t was t h i s p r o f i c i e n c y which 

f i r s t permitted t o l e r a b l y safe e x p l o r a t i o n of the 

world's oceans by Europeans, and creat e d con

sequent o p p o r t u n i t i e s f o r interchange of ide a s 

and trade i n goods. Carlo C i p o l l a i n h i s s i g -
2 

n i f i c a n t work, Guns, S a i l s and Empires argued 

that the European empires of the s i x t e e n t h and 

seventeenth c e n t u r i e s were based on the v a s t 

m i l i t a r y s u p e r i o r i t y given over other peoples 

by the design and use of t h e i r s h i p s and guns, a 

concept which in c l u d e d the d e l i b e r a t e development 

and use of n a v a l cannon i n amphibious a c t i o n s . 

However, while we should not underestimate the 

great advantages of the c a r r a c k and g a l l e o n , we 

must note n e i t h e r could have been deployed 

e f f e c t i v e l y outside European waters without the 

presence on board of men p r o f i c i e n t i n those 

techniques of c e l e s t i a l n a v i g a t i o n developed by 

the I b e r i a n s , and supplemented so b e a u t i f u l l y by 

the a s s o c i a t e d s k i l l s of t h e i r hydrographers. 
The Portuguese e s t a b l i s h e d t h e i r i n i t i a l 

» 
l e a d i n t h i s technology by a conscious p o l i c y of 

gathering data of p o t e n t i a l n a v i g a t i o n a l s i g 

n i f i c a n c e from a l l over Europe, and gathering 

i n P o r t u g a l , d e s p i t e n a t i o n a l f r o n t i e r s , a 

coterde of the be s t s c i e n t i f i c minds and mathem

a t i c a l s c h o l a r s i n Europe. Once t h i s step had 
C M . C i p o l l a . Guns, S a i l s and Empires. Minerva 

P r e s s , New York~i 1 §65 . 
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been taken tinder the impetus given by P r i n c e 

Henry the Navigator, D. Joao I I of Portugal 

merely had the problem of encouraging the tech

n i c a l e x p l o i t a t i o n of contemporary t h e o r e t i c a l 

knowledge by Por t u g a l ' s a s p i r i n g n a v i g a t o r s . 

The prospect of making e x c i t i n g new d i s c o v e r i e s 

by u t i l i s i n g such knowledge and mastering the 

use of the mariners a s t r o l a b e and quadrant i n 

conjunction w i t h d e c l i n a t i o n t a b l e s , was a 

s u f f i c i e n t i n c e n t i v e . I n Spain Ferdinand and 

I s a b e l l a soon came to s i m i l a r conclusions while 

r e a l i s i n g a formal t r a i n i n g programme and an 

a d m i n i s t r a t i v e s t r u c t u r e l i k e the Portuguese one 

was r e q u i r e d . T h i s e x p l a i n s the cedulas of 

August 6 1508 and March 22 1509 c r e a t i n g a school 

of n a v i g a t i o n i n S e v i l l e ' s Casa de Contratacion. 

Proud of t h e i r l e a d i n g r o l e i n the d i s 

c o v e r i e s of the 1490s and yet anxious to p r o t e c t 

t h e i r d i s c o v e r i e s , t h e i r technology and t h e i r 

t r a d i n g o p p o r t u n i t i e s i n A s i a , the Portuguese 

government soon r e a l i s e d they were i n competition 

w i t h Spanish patronage aimed at s e c u r i n g the 

s e r v i c e s of that s m a l l group of s k i l l e d n a v i g a t o r s , 

hydrographers and instrument makers who alone 

could make p o s s i b l e such voyages. Int o t h i s a r e a 

of high stakes and r e s e a r c h , s c i e n t i f i c p o l i t i c s 

made i t s entrance w i t h understandable, but 

u l t i m a t e l y r e t a r d i n g , notions of the need f o r 

commercial s e c u r i t y . 
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The o r i g i n s of i d e a s on commercial 

s e c u r i t y may be found i n the a n x i e t y of medieval 

craftsmen not to s e t down f u l l d e t a i l s of the 

methods they used. Concurrently, t h e i r trade 

g u i l d s used t h e i r r e g u l a t o r y powers w i t h i n the 

c r a f t to p r o t e c t the mystery and secre c y of 

t h e i r r e s p e c t i v e processes of production. Some

times the purpose was to confine i t w i t h i n a 

town, but i n other cases c o n t r o l was e x e r c i s e d 

n a t i o n a l l y by a cha r t e r e d company. Often these 

o r g a n i s a t i o n s brought s u b s t a n t i a l b e n e f i t s to 

those w i t h i n i t and promoted advances i n t h e i r 

c r a f t . The h o s p i t a l i t y they o f f e r e d through 

i n t e r n a t i o n a l f r a t e r n i t i e s of craftsmen, e.g. 

the w e l l known F e s t e du P u i , served to stop t h i s 

o r g a n i s a t i o n a l form from preventing the i n t e r 

change of t e c h n i c a l i d e a s . Indeed i t i s more 

than i n t e r e s t i n g that s i m i l a r types of group 

can be seen emerging i n the eleventh century 

i n bothwestern Europe and north-west P e r s i a 

( A z e r b a i j a n ) . As the S e l j u k Turks advanced 

through A s i a Minor, so they spread these i n s t i t 

u t i o n s , j u s t a t the time when the Crusades began 

to e n t i c e some of Europe's craftsmen to the Holy 

Land. While a t f i r s t these T u r k i s h P u t u w e t 

seemed r e l i g i o u s , they soon became dominated by 
3 

craftsmen and acted l i k e g u i l d s . Ibn B a t t u t a 
c e r t a i n l y enjoyed t h e i r h o s p i t a l i t y on h i s 
3 
John Harvey. Medieval Craftsmen. B a t s f o r d . 

London 1975, pp.16-33. 
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journeys to China. I t i s l i k e l y that these 

o r g a n i s a t i o n s were important i n the spread of 

some technologies from China and E a s t e r n A s i a , 

to Europe before Europeans made the d i r e c t sea 

passage. Taken together with growing trade between 

Arab merchants and C h r i s t i a n s , such as was so 

important to the r i s e of Venice, there i s reason 

to think they d i d much to f o s t e r an empathy 

between those i n v o l v e d i n European shipmen's 

g u i l d s and a s s o c i a t e d maritime t r a d e s . I t may 

a l s o have encouraged the atmosphere n e c e s s a r y 

f o r those maritime interchanges between s a i l o r s 

by which so much n a v i g a t i o n a l information was, 

as we have seen, exchanged a l l along the A s i a n 

l i t t o r a l i n the s i x t e e n t h century. 

Nevertheless to o u t s i d e r s the G u i l d ' s type 

of commercial s e c u r i t y seemed i m p r e s s i v e l y f r e e 

of l e a k s of information. A p a r a l l e l could be 

drawn between the way Henry V I I I sought i n 1533 

to prevent f u r t h e r E n g l i s h Pewterers from going 

abroad and teaching t h e i r trade s e c r e t s to 
k 

f o r e i g n e r s , and the r e g u l a t i o n s imposed upon 

the Amazens da Guine, Mina e I n d i a s i n Lisbo n . 

The d i f f e r e n c e was merely that whereas Henry V I I I 

was prepared only to e x i l e Pewterers and deprive 

them of c r a f t s t a t u s , Manuel I was prepared to 

de c l a r e the death p e n a l t y f o r anyone sending 
/ 

c h a r t s abroad from the Armazens. We have noted 

I b i d . p.50. 
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how the I t a l i a n s were conscious of t h i s Portu

guese outlook, and how s u c c e s s f u l l y the Portu

guese managed to maintain both a monopoly of the 

t r a d i n g p o s s i b i l i t i e s of t h e i r Asian d i s c o v e r i e s 

u n t i l 1520, and such t i g h t c o n t r o l of c h a r t s 

that very l i t t l e of the Armazens d e t a i l e d m a t e r i a l 

reached o u t s i d e r s d i r e c t l y from the Armazens 

before 1520. Indeed Portuguese s e c u r i t y was 

quite s u c c e s s f u l u n t i l 1550, but t h e r e a f t e r the 

h a r s h r e g u l a t i o n s , b u r e a u c r a t i c r e s t r a i n t s , and 

the l a c k of d i s c r i m i n a t i o n over which m a t e r i a l 

to t r e a t as h i g h l y s e c r e t , i n c r e a s i n g l y caused 

emigre Portuguese cartographers and n a v i g a t o r s 

to s e l l t h e i r s k i l l s and knowledge to the 

emergent maritime powers of northern Europe 

i n r e t u r n f o r s u b s t a n t i a l payments. 

The simple Portuguese system of i s s u i n g 

r e c e i p t s f o r c h a r t s handed to outward bound p i l o t s , 

and t h e i r attempts to c o r r e c t standard c h a r t s 

provided evidence of a p r i m i t i v e system of 

records management i n the Armazens of L i s b o n . 

T h i s was the a d m i n i s t r a t i v e b a s i s of Portuguese 

attempts to impose commercial s e c u r i t y . T h i s 

system had the advantage of f o r c i n g the e v a l u a t i o n 

of data h e l d at L i s b o n i n t o c u r r e n t ^ o l d but 

valuable^and misleading c a t e g o r i e s . ^ T h i s l a s t 

category comprised that which was destroyed, or 

published, or o c c a s i o n a l l y d e l i b e r a t e l y given to 

commercial r i v a l s l i k e the Dutcku/ However, as 

p a r t of t h i s p o l i c y the Portuguese do not seem to 
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have marked t h e i r documents w i t h s e c u r i t y c l a s s i f i 

c a t i o n s , though a l l c h a r t s had to be signed and a l l 

n a v i g a t i o n a l instruments made i n Lisbon had to be 

stamped by the Cosmografo-mor before they could 

l e g a l l y be s o l d . However i t was n e i t h e r t h i s 

weakness, nor the economic pressure of demand f o r 

n a v i g a t o r s i n northern Europe, nor the problems of 

the Portuguese censors of p r i n t e d m a t e r i a l about 

A s i a , but the simple f a c t that n a v i g a t i o n a l know

ledge i s e s s e n t i a l l y i n t e r n a t i o n a l i n c h a r a c t e r 

which was to prove c r i t i c a l . U n t i l about 1550 

the Portuguese could d i s g u i s e t h i s , perhaps even 

d e c e i v i n g themselves about i t , by the i m p o s i t i o n 

of t i g h t c o n t r o l on the hydrographical s e r v i c e s 

centred i n L i s b o n so near the government. However 

i t was an i n s o l u b l e problem to c o n t r o l t h e i r 

mariners around the world, e s p e c i a l l y i n A s i a n 

waters. Thus while i n t e r n a t i o n a l exchanges of 

such information were h e a v i l y r e s t r i c t e d i n Lisbon, 

they were operating f r e e l y , and g r e a t l y to the 

b e n e f i t and s a f e t y of Portuguese shipping i n A s i a n 

waters. The Armazens i n L i s b o n , w e l l aware of 

the value of such exchanges^were keen to i n c o r 

porate A s i a n information and i d e a s i n t o t h e i r 

c h a r t s and the designs of n a v i g a t i o n a l instruments^, 

so much so that during the l a t e r s i x t e e n t h century 

the Portuguese became arguably too dependent on 

Asian sources. Not only were G u j u r a t i s 
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employed as u n d e r - p i l o t s on voyages from Goa to 

Nagasaki, Luso-Indians such as Vaz Dourado were 

brought b r i e f l y to Europe to compile a t l a s e s . 

The manuscript a t l a s i n the B r i t i s h L i b r a r y , 

" U n i v e r s a l i s e t i n t e g r a t o t i u s o r b i s hidrographia 

ad Vetissimam Luzitanorum traditionem d e s c r i p d u 

Fernando Va", f i n i s h e d i n 1575, i s a product of 

t h i s trend. Meanwhile something a k i n to a n a v i 

g a t i o n a l school i n the wider sense of the term 

emerged i n Goa. Accolades to i t s products were 

provided i n 1600 by Jo'ao Ramos who wrote i n the 

j o u r n a l of the sh i p 'Conciecao, that he p r i c k e d 

a chart f o r the voyage from Cochin to Portugal 

both on the chart of the Armazem, and on a " c a r t a 

da I n d i a " . S i m i l a r l y Gaspar Reimao, i n two 

j o u r n a l s f o r the 'S. P a n t e l e a o 8 , outward bound 

to I n d i a i n 1595 and back i n the 'Santa Maria do 

C a s t e l o 8 i n 1597, says he used Bartholomeu L a s s o ' s 
v "6 

c h a r t s alongside those of the Armazem, 

I t was, however, i n Goa that the most 

s i g n i f i c a n t breach of Portuguese commercial 

s e c u r i t y took p l a c e , f o r i t was there that Jan 
Am 

Huighen/Linschoten gathered from Portuguese 

p i l o t s the r u t t e r s and c h a r t s which he was sub

sequently to p u b l i s h i n Amsterdam i n 1596. 
^ B r i t i s h L i b r a r y . A d d i t i o n a l MS"S. 31317. 
^PoM.C. V o l . I l l , p.88 c i t e s Quirino de Fonseca, 
Diaros da Navegacao da C a r r e i r a da I n d i a nos annos 
de 1595. 1596. 1597. 1600. e 1603. pp.134-8: 
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A number of Portuguese or Luso-Asian 

cartographers p r a c t i s e d i n Malacca from the e a r l y 

days of F r a n c i s c o Rodrigues to Manuel Godinho 

d'Eredia i n the second decade of the seventeenth 

century. Not only was t h e i r l o c a l knowledge 

e x c e l l e n t , the knowledge which E r e d i a , l i k e 

Vaz Dourado, displayeiof the a r e a s as f a r away 

as the Magellan S t r a x t s show that t h e i r sources of 

information were every b i t as good as those 

a v a i l a b l e i n Lisbon before 1620. I t was t h i s 

which rendered the help given C o r n e l i u s de Houtman 

by Pedro d'Ataide i n 1596 so s i g n i f i c a n t , though 

f a t a l . 

That such outstanding examples of the i n t e r 

change of n a v i g a t i o n a l information should be 

the products of Luso-Asians was a r e s u l t of a 

t r a d i t i o n a l understanding of the n a v i g a t i o n a l 

problems of A s i a n waters, which was i n i t s own 

turn a r e f l e c t i o n of the much longer A s i a n t r a d 

i t i o n s of c e l e s t i a l n a v i g a t i o n and the f r e e 

interchange of n a v i g a t i o n a l information there. 

Manuals of c e l e s t i a l n a v i g a t i o n appeared 

i n China from the time of the Han dynasty onwards. 

By the 7th century Chinese s a i l o r s , u sing the 

d i r e c t i o n s of e a r l i e r s a i l o r s , c e l e s t i a l obser

v a t i o n s , monsoon p a t t e r n s , l e a d and l i n e soundings 

and timekeepers based on slow burning i n c e n s e , 

were making safe voyages to I n d i a and China where 

they encountered other t r a d i t i o n s of oceanic 

n a v i g a t i o n . Under the Sung r u l e r s , the twenty-
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four point compass, c o a s t a l c h a r t s , and t i d e 

t a b l e s were developed f o r seaborne use,, A l l these 

a i d s were deployed with s t r i k i n g e f f e c t during 

Admiral Cheng Ho's voyages between 1kOk and 1433» 

and helped h i s f l e e t to reach I n d i a , P e r s i a , E a s t 

A f r i c a and i n a l l l x k e l i h o o d ( f a t a l l y ) to round *j«sk 

the Gape of Good Hope i n 1433. Though some con

temporary accounts of h i s voyages s u r v i v e , sub

sequent e d i c t s of China's Ming r u l e r s made such 

voyaging i l l e g a l , and l e d to d e c l i n i n g i n t e r e s t i n 

n a v i g a t i o n a l a i d s u n t i l the mid-16th century. 

The Japanese, l i k e the Koreans, had e s t a b 

l i s h e d maritime t r a d i t i o n s and n a v i g a t i o n a l t e c h 

nology by the 16th century. E v i d e n t l y Chinese 

and Japanese l i t e r a t u r e owed much to Chinese ways 

of n a v i g a t i n g , and to those p i r a t e s who posed a 

s e r i o u s t h r e a t to the a r e a ' s shipping because 

t h e i r knowledge of the China Sea havens was so 

much b e t t e r than o f f i c i a l Chinese knowledge. 

R e a l i s a t i o n of t h i s d i s p a r i t y l e d Admiral Hu-

Tsung-hsien, charged w i t h e r a d i c a t i n g t h i s p i r a c y , 

to order production of the 'Ch 9ou-hai t'u pien* 

m 1562.The s t a f f he asked to do t h i s were the van

guard of China's r e v i v i n g i n t e r e s t i n n a v i g a t i o n a l 

a i d s . 

A f t e r 1513 the Portuguese p a r t i c i p a t e d i n 

i l l e g a l trade and p i r a c y i n the China Sea, and 

l e a r n t how to handle l o c a l junks, and h y b r i d s l i k e 

the ' L o r c h a 8 . Concurrently they began to acquire 

d e t a i l e d n a v i g a t i o n a l knowledge of those waters 
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through t h i s experience, and through interchanges 

i n ports l i k e Malacca where F r a n c i s c o Rodrigues 

prepared a r u t t e r f o r the voyage from Malacca to 

Canton by copying a Chinese one. Pos s e s s i o n of 

such a i d s , plus knowledge of c e l e s t i a l n a v i g a t i o n 

l e a r n t on the A t l a n t i c , and t h e i r awareness of 

Cheng Ho's voyages, made the Portuguese d i s c r i m i n 

a t i n g r e c i p i e n t s of Chinese n a v i g a t i o n a l informa

t i o n . Through diplomatic presents such as the Ming 

A t l a s presented to P h i l i p I I i n 157^, and the 

p r i v a t e l i b r a r i e s of men l i k e Jo'ao de Barros and 

F r . Martin de Rada, Chinese books devoting s p e c i a l 

a t t e n t i o n to n a v i g a t i o n were t r a n s l a t e d and 

i n t e r p r e t e d . L a t e r northern European shipmasters 

acquired Portuguese d i g e s t s of such Chinese i n f o r 

mation. 

Such interchanges sparked new i n t e r e s t i n 

China and i n world maps by Matteo Rduci (1584-1603) 

who used both Chinese and European sources. The 

15th century manual Shun feng Hsiang-sung was 

recopied i n the l a t e 16th century and the c a r t o -

grams of the Vu P e i Chih were reexamined, and a 

preface added i n 1621 p r i o r to p r e s e n t a t i o n to 

the Chinese Emperor i n 1628. 

Japanese interchanges w i t h Europeans are 

al s o w e l l recorded, p a r t l y because J e s u i t s s k i l l e d 

i n n a v i g a t i o n , l e f t w r i t t e n accounts, and p a r t l y 

because the Japanese 6hagnns^Hideyoshi and 
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I e ^ s a s u were impressed with the s k i l l of European 

n a v i g a t o r s . Indeed Hideyoshi obliged a l l h i s 

crack Red S e a l s h i p s to c a r r y Portuguese p i l o t s , 

w h i l s t I ^ s a s u a f t e r 1600 r e l i e d h e a v i l y on the 

E n g l i s h P i l o t W illiam Adams f o r a d v i c e . I n Japan 

about 1620 a l o c a l Nagasaki p i l o t Koh-un Ikeda 

produced three n a v i g a t i o n manuals, a l l d i s t i n 

guished by I b e r i a n i n f l u e n c e . 

Although of much l e s s s i g n i f i c a n c e by the 

mid-sixteenth century, interchanges w i t h the 

Arabs had e a r l i e r been v a s t l y s i g n i f i c a n t to the 

development of c e l e s t i a l n a v i g a t i o n . Some of 

the most s i g n i f i c a n t ideas to reach Europe before 

1520 came v i a the v a s t c u l t u r a l seminar over which 

the Arabs presided. L a t e r the s i g n i f i c a n c e of 

Ibn Majid's c o n t r i b u t i o n s cannot be overlooked, 

but a f t e r 1600, de s p i t e the e f f o r t s of P i r i R e i s 

and S i d i C e l e b i , the Arabs seem to have e x t r a c t e d 

much l e s s of n a v i g a t i o n a l value than other Asian 

powers from contact w i t h the Portuguese . T h i s i s 

i n part explained by t h e i r almost constant war 

ag a i n s t the I b e r i a n powers whethalr i n A s i a n waters 
1 

e a r l y i n the s i x t e e n t h century, or i n the Mediter

ranean l a t e r . The kind of naval operations mounted 

from t h e i r Barbary Coast bases d i d not r e q u i r e the 

s k i l l s of the oceanic mariner, so t h e i r a d u l a t i o n 

was l a v i s h e d on men l i k e Dragut. 

However, from an e a r l y date i t i s c l e a r 

the Spaniards were gleaning much from Arab 
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mathematicians and astronomers, so that the 

s t a t e of n a v i g a t i o n s ! knowledge i n Spain by 

1490 owed much to them, p o s s i b l y even the n o t i o n 

of an American continent i f a Chinese source i s 

c o r r e c t . T h i s enabled C a s t i l e , i f not Aragon, 

to f o l l o w Portugal's f i f t e e n t h century advances, 

so that a c l e a r l y i d e n t i f i a b l e group of n a v i 

gators (though i n numbers fewer than i n P o r t u g a l ) 

was a v a i l a b l e to spearhead Castile's overseas 

voyages of d i s c o v e r y . Lagging s l i g h t l y behind 

Portugal t e c h n i c a l l y i n the e a r l y s i x t e e n t h century, 

Castil!e< was to begin the use of subterfuge, 

diplomatic channels and the prospect of r i c h 

rewards to e n t i c e Portuguese,Genoese and E n g l i s h 

men with any s p e c i a l n a v i g a t i o n a l competence i n t o 

her s e r v i c e . T h i s developed i n t o a dangerous, 

often h i g h - l e v e l i n t e r n a t i o n a l contest between 

European s t a t e s . During Henry V I I I ' s r e i g n 

E n g l i s h involvement was confined to a few matters 

concerning Portuguese and French m a t e r i a l 

and the patronage of L i s l e , but w i t h the r e t u r n 

of S e b a s t i a n Cabot, formerly Charles V's P i l o t -

Major, England became deeply involved. Neither 

Edward V I nor Mary returned Cabot to Spain as 

requested, but m 1557 Robert Recorde i n the 

preface of h i s C a s t l e of Knowledge was persuading 

Mary to a c t i v e l y p a t r o n i s e astronomical knowledge 

because of the b e n e f i t s i t would o f f e r to 

n a v i g a t i o n . At the same time arrangements were 
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made f o r Stephen Borough to v i s i t the n a v i g a t i o n 

school of the Casa de Contratacion i n S e v i l l e . 

That he did so as an honoured guest e a r l y i n 1558 

was a r e s u l t of Mary 8s Spanish marriage. T h i s 

would bear i t s most s i g n i f i c a n t f r u i t i n E l i z a 

b e t h 1 s r e i g n when Richar d Eden t r a n s l a t e d Martin 

C o r t e s ' s n a v i g a t i o n manual into E n g l i s h . A most 

s i g n i f i c a n t t r a n s l a t i o n f o r the course of sub

sequent E n g l i s h n a v i g a t i o n a l and maritime h i s t o r y , 

i t gave Englishmen easy a c c e s s both to simple 

c e l e s t i a l theory, the making and use of such 

instruments as the a s t r o l a b e , quadrant, c r o s s -

s t a f f , and a d e t a i l e d account of how to make 

n a u t i c a l c h a r t s . I t achieved v a s t s a l e s and was 

important to the success of many of England's 

subsequent oceanic ventures. L i k e i t s twin, 

Pedro de Medina's Arte de Navegar,translated 

i n t o French and I t a l i a n i n 1554, E n g l i s h i n 

1578 and Dutch m 1580, i t s use would permit the 

emergent maritime powers of north-western Europe 

to look a c r o s s the A t l a n t i c and as f a r as the 

E a s t I n d i e s and China, to markets they could 

now s a f e l y a s p i r e to reach. So soon as they 

reached the I n d i a n Ocean or the P a c i f i c they 

became p a r t i e s to that much f r e e r and enormously 

s i g n i f i c a n t interchange of Asian n a v i g a t i o n a l 

information from which the Spaniards were beginning 

to draw a f t e r they had mastered the east-west 

c r o s s i n g of the P a c i f i c i n I565. 
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While the value of n a v i g a t i o n a l information 

to be gathered i n A s i a n waters was not so immedi

a t e l y s t r i k i n g as the t r a d i n g o p p o r t u n i t i e s , i t 

was as L i n s c h o t e n and Purchas s t r e s s e d , "the 

c r i t i c a l path". As the Dutch and E n g l i s h E a s t 

I n d i a Companies r e a l i s e d t h i s , they developed 

more s o p h i s t i c a t e d v e r s i o n s of the Portuguese 

and Spanish hydrographical s e r v i c e s , which were 

to be c h a r a c t e r i s e d by attempts a t imposing 

commercial s e c u r i t y . The E n g l i s h were not so 

adept a t t h i s a d m i n i s t r a t i v e l y as the Dutch 

who learned from Portuguese mistakes and weak

ne s s e s . Thus the V.0.C.attempted to c o n t r o l 

the c i r c u l a t i o n of t h e i r c h a r t s i n the E a s t 

by e s t a b l i s h i n g a s p e c i a l i s e d c a r t o g r a p h i c o f f i c e 

a t f i r s t s i t u a t e d i n Bantam and then i n B a t a v i a , 

where the m a j o r i t y of Dutch s h i p s c a l l e d . 

Other s i d e s of t h i s great new A s i a n per

s p e c t i v e became important i n the l a t e s i x t e e n t h 

and e a r l y seventeenth century. A f t e r the Union 

of Crowns m 1580, both the Portuguese and 

Spanish Empires became more exposed, than ever 

before to a c t i v i t i e s of P r o t e s t a n t c o r s a i r s , 

p r i v a t e e r s , and armed merchant ventu r e s . I t 

was now seen, as some Portuguese had long before 

foreseen, that much of t h e i r s e c u r i t y i n these 

empires had depended on t h e i r having, as f a r as 

European r i v a l s were concerned, e x c l u s i v e a c c e s s 
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to the r e q u i s i t e n a v i g a t i o n a l data. The d i s 

semination of t h e i r n a v i g a t i o n a l manuals, p i l o t s 

and hydrographers around Europe a f t e r 1550 was 

soon to deprive them of t h i s s e c u r i t y , and open 

a d i r e c t n a v a l t h r e a t . To counter t h i s , because 

they could not b u i l d enough s u i t a b l y equipped g a l 

leons, the I b e r i a n s had to r e l y on r a i s i n g t h e i r 

s a f e t y standards and g e t t i n g what s h i p s they could 

to the E a s t I n d i a n t h e a t r e . Thus the standard of 

Portuguese and Spanish cartography remained high, 

but they had to t r y and d i s g u i s e or c l o s e down 

t h e i r A s i a n sources, f o r these were now a c l e a r 

s e c u r i t y r i s k . I n s i m i l a r v e i n P h i l i p I I I 9 s 

C o u n c i l s f e l t they could not a f f o r d to i n c r e a s e 

p o t e n t i a l naval problems by f i n a n c i n g voyages of 

di s c o v e r y . Consequently t h e i r c a r t o g r a p h i c 

products f a i l e d to continue t h e i r improvement, 

and show signs of decadence. E n t h u s i a s t s f o r 

na v i g a t i o n l i k e Quiros and E r e d i a are discouraged, 

and the r e s e a r c h e f f o r t was devoted i n s t e a d to 

the improving of e x i s t i n g c h a r t s w i t h I b e r i a n 

data. I t sees the f i r s t Portuguese isogonic 

c h a r t s f o r the I n d i a n Ocean, and p a r t i c u l a r l y i n 

Spain under Lavanha 1s impetus, the devotion of 

a considerable r e s e a r c h e f f o r t to mathematical and 

instrumental ways to solve the one great gap i n 

n a v i g a t i o n a l know-how, the seaborne determination 

of longitude on a d a i l y b a s i s . I n these e f f o r t s 

Spain was d e f i n i t e l y i n the s c i e n t i f i c mainstream 
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of European s c i e n c e , j u s t as her t r a i n i n g methods 

fo r n a v i g a t o r s had e a r l i e r been an e n e r v a t i n g 

development. I t i s only to be r e g r e t t e d t h a t 

P h i l i p I l l ' s government took so l i t t l e heed 

of Cespedes's advice that the s o l u t i o n of the 

longitude problem was impossible w i t h e x i s t i n g 

knowledge, but that much was to be gained by a 

more thorough and s t i m u l a t i n g t r a i n i n g of p i l o t s 

who were s t i l l doing t r a d i t i o n a l c o u rses. 

The A s i a n p e r s p e c t i v e a l s o throws i n t o 

focus some i l l i c i t circumvention of such g u i l d -

type r e s t r i c t i o n s as e x i s t e d i n t o the seventeenth 

century. Koh-un Ikeda's Genua Kokaisho, w r i t t e n 

from the teachings of a Spanish n a v i g a t o r , shows 

an u n c a l i b r a t e d a s t r o l a b e , i d e n t i c a l to a s i m i l a r 

u n c a l i b r a t e d a s t r o l a b e found i n I r e l a n d i n 1845, 
7 

but c l e a r l y of l a t e s i x t e e n t h century date. 

These exemplars, one i n the Japanese manual/Koh-un 

Ikeda , the other from part of I r e l a n d where 

Spanish contacts continued u n t i l 1601, suggest 

that amongst the many ways customs and export 

c o n t r o l s were evaded i n S e v i l l e was one which 

c o n s i s t e d i n the export of u n c a l i b r a t e d n a v i 

g a t i o n a l instruments. These, because of t h e i r 

l a c k of c a l i b r a t i o n , d i d not need to be examined 

by o f f i c i a l s of the Spanish Casa, and thus found 

t h e i r way to such markets. J u s t as the A s i a n 

p e r s p e c t i v e shows how inappropriate commercial 

See I l l u s t r a t i o n s Volume. 
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s e c u r i t y had become by 1600 w i t h i n P o r t u g a l ' s 

hydrographic agencies, so pressure f o r 

g r e a t e r s a f e t y i n the I n d i a n f l e e t s l e d by 1608-11 

to the p r i n t i n g of rutters,though only a f t e r 

Reimao's r u t t e r had been considered i n the Council 

of the I n d i e s i t s e l f . T h i s simple step to avoid 

c o p y i s t s ' e r r o r s was, however, taken w i t h r e l u c 

tance, and long a f t e r , as L u i s T e i x e i r a ' s c h a r t 
g 

a t the National Maritime Museum shows, the 

Portuguese had s t a r t e d to copy p r i n t e d Dutch 

c h a r t s of European waters l i k e Spiegel der Zee-

v a e r d t . 

So j u s t as the A s i a n p e r s p e c t i v e f o r the y e a r s 

1500 to 1620 shows up so many of the underlying 

f o r c e s i n the development of n a v i g a t i o n a l and 

commercial interchanges, making p o s s i b l e the 

emergent world economy into the form we know 

today, so the f i r s t emergence of many of the 

modern a t t i t u d e s towards n a v i g a t i o n a l s k i l l may 

be detected, l i k e the use of l a t i t u d e 

measurements. By c o n s i d e r i n g i t a g a i n s t i t s 

European background between 1500 and 1620, we can 

see why i t was only then, r a t h e r than i n the wake 

of Marco Polo's v i s i t , that Europe's economy 

and s c i e n c e became f u l l y l i n k e d w i t h A s i a 8 s , 

f o r u n t i l 1500 Europe's seamen d i d not have the 

technology to get them into the I n d i a n Ocean 

where they could have learned so much from the 

Chinese and the Arabs. 
N.M.M. MS. 39-9943C/P29. L u i s T e i x e i r a "Mar 

Antr & Dobra & C a l a i s " . 
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I n t h i s study of the h i s t o r y of n a v i g a t i o n 

between 1500 and 1620 we must recognise the impor

tance of unacknowledged c o n t r i b u t i o n s by the 

As i a n s , and the many t e c h n o l o g i c a l s p i n - o f f s of 

interchanges of n a v i g a t i o n a l information i n Europe 

and A s i a . Some of these p a t t e r n s have s i n c e 1620 

become obscure because they ceased to throw up 

u s e f u l information, or because, l i k e the pra c 

t i t i o n e r s of Goa and Nagasaki, t h e i r numbers were 

few. Nevertheless they played an important p a r t 

i n the f a t e of the Portuguese seaborne empire. 

The Spanish overseas empire, s t i l l r e l i a n t on 

i t s maritime communications, but from the outset 

l e s s r e l i a n t on commercial s e c u r i t y i n n a v i g a t i o n a l 

matters and more on n a v a l p r o t e c t i o n , s u r v i v e d . 

Spain kept running longer i n that t e c h n o l o g i c a l 

race i n n a v i g a t i o n a l a i d s which did so much to 

stimu l a t e s c i e n t i f i c outlooks m Europe. Never

t h e l e s s , l e a r n i n g by the mistakes of the I b e r i a n s , 

the t e c h n o l o g i c a l l e a d i n n a v i g a t i o n had passed 

to the E n g l i s h and Dutch by 1620. 

Thus, while the course of n a v i g a t i o n a l 

interchanges before 1620 r e v e a l s a p a t t e r n of 

mutual t e c h n i c a l b e n e f i t s extending from Europe 

to the F a r E a s t , i t a l s o r e v e a l s how formative 

was the technology of n a v i g a t i o n i n determining 

some of the major p o l i t i c a l and economic events 

of the period from 1500 to 1620. 
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APPENDIX I 

Documents i l l u s t r a t i n g the growth of 

E n g l i s h t r a i n i n g i n c e l e s t i a l n a v i g a t i o n and 

oceanic n a v i g a t i o n according to Spanish 

precedents: 
E n r o l l e d m 

The Great Orphan Book and Book of W i l l s (No.l) 
{ B r i s t o l C i t y Record O f f i c e 04421 (1 Jj 

there are the w i l l s of 
Robert Thome, a gre a t E n g l i s h e n t h u s i a s t f o r 

I b e r i a n methods of n a v i g a t i o n , h i s brother 

Nicholas Thome's w i l l and a deed p o l l of the 

l a t t e r 11 s son, Nicholas Thorne,, Robert Thome 1 s 

w i l l dated 17th May 1532 appoints executors f o r 

£1,000 "to be d i s t r i b u t e d and ordered as my 

executors s h a l l deem best f o r my s o u l " (f.21) 

and i s often taken to be the i n i t i a l step i n the 

foundation of B r i s t o l Grammar School. However, 

the w i l l of Nicholas Thome (f.276) makes s p e c i f i c 

bequests "to the house of the Bartilmewe i n 

bristowe a f o r e s a i d e , towards the mayntennce of 

the s a i d schole ..." to the value of 200 ducats 

and £36 13s. 4d. f o r " g a r n i s h i n g a l t a r s , vestments 

and g l a s s y n g and reformynge of windows of ye schole 

chapel". I t f u r t h e r s t a t e s :-

" I bequethe to the house of Bartholmeo i n 
bristowe a f o r e s a i d towards the mayntenance 
of the fore schole and to make a l i b r a r y 
i n suche place as S i r John Barlow l a t e deane 
of the d i s s o l v e d house and coHedge of 
Westbury on Trym, John Drewes and F r a n c i s 
Godrington of bristowe a f o r e s a i d merchauntes 
s h a l l thynk moste b e s t or meetest w i t h i n 
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the house of the s a i d Bartilmewe t h i r t i e 
poundes s t e r l i n g and more I give and 
bequeste a l l such bookes as I have meate 
f o r the s a i d l i b r a r y , more my a s t r o l a b i a 
which i s i n the keeping of John Sprynte 
p o t i c a r y numbers of c a r t e s e t c . mapes 
and a l l such instrumente as_xn my house 
be: 
a s i 

La a n sucn instrumente a s _ m my nouse 
(longing to the s c i e n n c . / s c i e n c e / of 
itronomye or cosmogroie ^osmographj/. . ." 

The provenance of the a s t r o l a b e as Spanish 

i s s t r o n g l y suggested by the r e f e r e n c e on the 

second page of the w i l l (f.272) to Nicholas Thorne 

"my bastarde sonne now being i n B i s c a y e " . F u r t h e r 

evidence about the r e l a t i o n s h i p s of these members 

of the Thorne f a m i l y i s g i v e n i n the deed p o l l 

which begins 

"To a l l whom i t concerns N i c h o l a s Thorne 
of the C i t y of B r i s t o l ,merchant a brother 
and h e i r of Robert Thorne, l a t e of the 
C i t y of B r i s t o l , deceased, son and h e i r 
of Nicholas Thorne, l a t e alderman of the 
same c i t y , deceased, brother and h e i r of 
Robert Thome, l a t e of London, merchant, 
deceased, sends g r e e t i n g " . 

The f a t e of t h i s l i b r a r y and the instruments 

was i n v e s t i g a t e d by C . P . H i l l , who wrote:-

" I t i s one of the minor d i s a s t e r s of the 
school's h i s t o r y that t h i s c o l l e c t i o n of 
geographical m a t e r i a l was allowed to 
disappear. Much of i t e x i s t e d as l a t e 
as 1687, but a l l has gone s i n c e , and i t 
i s s a i d that the a s t r o l a b e and other 
instruments were so l d to porter f o r a 
few s h i l l i n g s " . 1 

A c i r c u l a r l e t t e r i s s u e d by Queen Mary 

on 26th J u l y 1557 c a l l e d upon the gentry to a c t 

as n a v a l C a p t a i n s . L a t e r examples of that t r a i n i n g 

m cosmography which f i t t e d young gentlemen 

C . P . H i l l , The H i s t o r y of B r i s t o l Grammar School. 
Pitman. London 1951, p.14. 
G.Connell-Smith, E n g l i s h Merchants t r a d i n g 

to the New World i n the e a r l y 16th century, 
B u l l e t i n of the I n s t i t u t e of H i s t o r i c a l Research, 
V o l . X X I I I , 1950, pp.53-65 
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f o r c a r e e r s a t sea, emerge as i t becomes c l e a r 

that such education was n e c e s s a r y to understand 

c e l e s t i a l n a v i g a t i o n as p r a c t i s e d by the I b e r i a n s . 

About I562, W i l l i a m C e c i l , who had employed R i c h 

ard Eden as h i s p r i v a t e s e c r e t a r y i n 1552, s p e c i 

f i e d the education of h i s ward De Vere was to 

include "From one v n t i l l two, Cosmographie w. 

S i r Thomas Cotton by the terms of h i s w i l l proved 

a t the Prerogative Court of Canterbury i n 1585 f 

gave h i s grandson "my s c a l e of arms, my books, 

maps and cosmography and marine causes ... at 

Oxenhoth". 3 

Concurrently Richard Hakluyt was lobbying 

such i n f l u e n t i a l people as F r a n c i s Walsingham 

and S i r P h i l i p Sydney f o r establishment of formal 

t r a i n i n g on I b e r i a n l i n e s . An e x t r a c t of h i s 

' E p i s t l e D e d i c a t o r i e ' to the l a t t e r s u r v i v e s i n 

Richard H a k l u y t 1 s "Divers Voyages touching the 

d i s c o a e r i e of America and the Hands a d j a c e n t * , 

London, 1582. I t was t r a n s c r i b e d by D.W.Waters 
2 " 
Time table f o r De Vere. Durham U n i v e r s i t y P a l e 

ography Dept. Photograph of P u b l i c Record O f f i c e . 
State Papers Domestic E l i z a b e t h . Vol.26,no.50. 
3 

.H.Gleason, The J u s t i c e s of the Peace i n England. 
Oxford U n i v e r s i t y P r e s s . London I969, p.21. 
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thus s-

"Whiche thing, that our n a t i o n may more 
sp e e d i l y and h a p p i l y performe, there i s 
no b e t t e r meane, m my simple iudgement, 
then the i n c r e a s e of knowledge i n the 
a r t e of na u i g a t i o n and breading of s k i l f u l -
nesse m the sea men? whiche Charles the 
Emperour, and the king of Spaine t h a t nowe 
i s , w i s e l y c o n s i d e r i n g , haue i n t h e i r 
C o n t r a c t a t i o n house i n S i u i l l , appointed 
a l e a r n e d reader of the sayde a r t of 
Nauigation, and ioyned w i t h him certayne 
examiners, and haue d i s t i n g u i s h e d the 
orders among the sea men, as the groomes, 
which i s the bas e s t degree, the marriner, 
which i s the seconde, the master the 
t h i r d e , and the p i l o t the f o u r t h , vnto 
the which two l a s t degrees none i s admitted 
without hee haue heard the reader f o r a 
c e r t a i n e space (which i s commonly an e x c e l 
l e n t Mathematician, of which number were 
Pedro d i Medina, which w r i t t e l e a r n e d l y 
of the a r t of n a u i g a t i o n , and Alonso d i 
Chauez and Hieronimus de Chauez, whose 
works l i k e w i s e I have seene), and being 
founde f i t t e by him and h i s a s s i s t a n t e s , 
which are to examine matters touching 
e x p e r i e n c e s they are admitted w i t h as 
great s o l e m n i t i e and g i u i n g of pr e s e n t s 
to the an c i e n t masters and P i l o t s , and 
the reader and examiners, as the great 
doctors i n the V n i u e r s i t i e s , or our great 
Sergeantes a t the law when they proceed, 
and so are admitted to take charge f o r 
the In d i e S o And that your worshippe may 
knowe that t h i s i s tr u e , Master Steven 
Borrows, nowe one of the foure masters 
of the Queene's nauie, t o l d me t h a t , 
newly a f t e r h i s returne from the di s c o u e r y 
of Moscouie by the North i n Queene Maries 
d a i e s , the Spaniards hauing i n t e l l i g e n c e 
t h a t he was master i n t h a t d i s c o u t e r i e , 
tooke him i n t o t h e i r contractation house 
a t t h e i r making and adm i t t i n g of masters 
and p i l o t s , g i u i n g him great honour, and 
presented him wi t h a payre of perfumed 
gloues, woorth f i u e or s i x Ducates. I 
speake a l l t h i s to t h i s ende, that the 
l i k e order of e r e c t i n g such a Lecture here 
i n London, or about R a t c l i f f e , i n some 
conuement p l a c e , were a matter of great 
consequence and importance f o r the sauing 
of many mens l i u e s and goods, which nowe, 
through grosse ignorance, are dayly i n 
great hazerd, to the no small detriment 
of the whole realme. F o r whiche cause 
I haue d e a l t w i t h the r i g h t w o r s h i p f u l l 
s i r F rances Drake, that seeing God hath 
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b l e s s e d him so wonderfully, he woulde 
do t h i s honour to him s e l f e and b e n e f i t e 
to h i s countrey, to bee a t the c o s t to 
e r e c t such a l e c t u r e s Whereunto , i n most 
b o u n t i f u l l maner, a t the v e r i e f i r s t , he 
answered, that he l i k e d so w e l l of the 
motion, that he would giue twentie poundes 
by the yeere standing, and twentie poundes 
more before hand to a learned man, to 
f u r n i s h him w i t h instruments and maps, th a t 
woulde take t h i s t h i n g vpon him: yea so 
readie he was, that he e a r n e s t l y requested 
mee to helpe him to the n o t i c e of a f i t t e 
man f o r that purpose, which I , f o r the 
z e a l e I bare to t h i s good a c t i o n , d i d 
p r e s e n t l y , and brought him one, who came 
vnto him and conferred with him thereupon! 
but i n f i n e he would not vndertake the 
l e c t u r e v n l e s s he mxght haue f o u r t i e pounde 
a yeere standing, and so the matter ceased 
f o r that time: howebeit, the worthie and 
good Knight remaineth s t i l l constant, and 
w i l l be, as he t o l d me very l a t e l y , as 
good as h i s worde. Nowe, i f God shoulde 
put int o the head of any noble man to 
c o n t r i b u t e other twentie pounde to make 
t h i s l e c t u r e a competent l i u i n g f o r a l e a r 
ned man, the whole realme no doubt might 
reape no small b e n e f i t e thereby."^ 

Richard Hakluyt continued to p r e s s that 

Spanish precedents be followed, and h i s preface 

to the t h i r d and l a s t volume of the second e d i t i o n 

of P r i n c i p a l Navigations, 1600 he p e t i t i o n e d S i r 

Robert C e c i l to ensure n o t i c e was taken of the 

methods of the n a v i g a t i o n school i n S e v i l l e , 

adding an appendix to h i s work e n t i t l e d ? -

'The examination of the Masters and P i l o t s 
which s a i l e i n the F l e e t e s of Spaine 
to the Vest I n d i e s . Written i n the Spanish 
tongue by Pedro Dias a Spanish P i l o t taken 
by S i r R i c h a r d G r i n u i l e 1 5 8 5 . 

" F i r s t they make s u i t unto the P i l o t 
maior (who a t t h i s present i s c a l l e d 
Alonco de Chiauez) that he would admit them 
to examination, because they are n a t u r a l l 
Spaniards, and s u f f i c i e n t f o r the same. 

'Hereupon the P i l o t maior commandeth the 
p a r t y to be examined, to giue information 

D.W.Waters, The A r t of Navigation i n England i n 
E l i z a b e t h a n and E a r l y S t u a r t Times. N.M.M. 1978. 
P.5^2 
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that he i s a mariner, and w e l l p r a c t i s e d 
i n those p a r t s about which hee d e s i r e t h 
to be examined. And then immediately 
he b r i n g e t h f i u e or s i x e p i l o t s before 
examined to giue testimonie that he i s a 
good mariner, and s u f f i c i e n t to become a 
p i l o t , t h a t he i s a Spaniard borne, and 
that he xs not of the race of the Moores, 
Jewes or Negros. 

•Hauing made t h i s information, hee 
presenteth xt vnto the P i l o t maior. And 
the Pxlot maior seexng the information 
to be good, w i l l e t h the kings publxque 
reader of n a u i g a t i o n (who i s now Roderigo 
Zamorano) to admit him to h i s l e c t u r e s . 
Whither there doe r e s o r t fourteene or f i f -
teene persons that d e s i r e to be examined; 
and they come to a certaxne house which 
the kings reader hath appointed vnto him 
f o r the same purpose, a t exght of the 
clocke xn the mornings and then they s t a y 
two houres, and two houres l i k e w i s e i n 
the afternoones xn one of which houres 
Zamorano readeth vnto them, and i n the 
other they aske one another many p a r t i c u l a r s 
concerning the a r t of n a u i g a t i o n i n the 
presence of the s a i d kings reader: and him 
that answereth not to the purpose the 
sayd reader x n s t r u c t e t h more p e r f e c t l y , 
and t e l l e t h him how euery thing i s . And 
t h i s exercxse contxnueth two months, 
during which time the examinates must not 
f a i l e to bee present twise i n a day, as 
i s a f o r e s a i d . 

•And having heard the kings reader those 
two moneths, they r e s o r t then vnto The h a l l 
of examination which i s i n the C o n t r a c t a t i o n 
house, where there are assembled the P i l o t 
maior and d i v e r s other p i l o t s , to the 
number of 25 a t the l e a s t ; who a l l s i t t i n g 
there i n order, the P i l o t maior demandeth 
of him that would be examined, of what p a r t 
of the I n d i e s he d e s i r e t h to be examined! 
Thereto the examxnate answereth, that he 
would bee examined concerning Nueua Espanna, 
or of Nombra de Dios and T i e r r e Firma, 
And others that are not experienced i n 
those p a r t e s , crave to be examined of 
Santo Domingo, Puerto rxco, and Cuba. 

'Then the P x l o t maior commandeth the 
examinate to spread a s e a - c h a r t vpon the 
t a b l e and i n the presence of the other 
p x l o t s to depart or shewe the course 
from the barre of Sant Lucar to the Canarie-
I s l a n d s , and from thence to the I n d i e s , 
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t i l l he come to that place whereof he i s 
to bee examined, and then a l s o to returne 
backe to the barre of Sant Lucar i n Spaine, 
from whence he departed. Also the P i l o t 
maior asketh him, i f when he s a i l e t h upon 
the sea, hee be taken with a contrary wind, 
what remedie he i s to vse, that h i s ship 
be not too much turmoiled upon the sea? 
And the exanimate answereth him a s w e l l as 
he can, 

•Then one of the other p i l o t e s opposeth 
him about the r u l e s of the Sunne and of the 
North s t a r r e , and how hee ought to use 
the d e c l i n a t i o n of the Sunne a t a l l times 
of the yeere: when the examinate i s bound 
to answere i n euery t h i n g that hee demandeth. 
Then another asketh him of the signes and 
markes of those lands which l y e i n h i s way 
to that hauen whereof he i s examined. And 
then another demandeth, that i f h i s mastes 
should be broken by tempest, what remedy 
hee would use? Others aske him, i f h i s 
ship should take a l e a k e , to the hazarding 
of the l i v e s of h i m s e l f e and h i s company, 
what remedy he would f i n d to stop the same 
with l e a s t danger? Others aske him, what 
remedy, i f h i s rudder should chance to 
f a i l e 7 Others oppose him about the account 
of the Moone and of the t i d e s ? Others 
aske him i f a P i r a t e should take him and 
leave him d e s t i t u t e of h i s Chart, h i s 
A s t r o l a b e , and h i s other instruments s e r v i n g 
to take the height of the Sunne and of the 
s t a r r e , what course hee would take i n that 
e x t r e m i t i e ? Others demand other questions 
n e e d f u l l f o r a mariner to know, which 
d e s i r e t h to be a p i l o t . Unto a l l which 
the examinate i s very a t t e n t i v e , and answer
eth to euery p a r t i c u l a r . 

'After they haue a l l asked him so much 
as they think expedient, they b i d him 
depart out of the h a l l , to the ende that 
every one of them may s e u e r a l l y bee sworne 
upon a booke, that they w i l l speake the 
t r u e t h . Then they put i n t o a c e r t a i n e v e s s e l l 
of s i l u e r standing there f o r the same purpose 
so many beanes, and so many peason as 
there are p i l o t s w i t h i n the h a l l ; and 
euery one p u t t i n g h i s hand i n t o the v e s s e l l 
i n order, he that t h i n k e t h the p a r t i e 
examined to be s u f f i c i e n t , taketh up a 
beane, and he that t h i n k e t h him not s u f 
f i c i e n t , t a k e t h up a pease. A f t e r a l l 
that a l l have taken out what they p l e a s e , 
the P i l o t maior looketh what voyces the 



537 

examinate hath: and i f he f i n d e him to 
have as many voyces f o r him as a g a i n s t him, 
he commandeth him to make another voyage: 
but x f he hath more voyces f o r him then 
a g a i n s t him, then they giue him l e t t e r s 
t e s t i m o n i a l l of h i s examination signed by 
the P i l o t maior, by the kings reader, and 
the s e c r e t a r y , and s e a l e d w i t h the s e a l e 
of the C o n t r a c t a t i o n house. And vpon 
the r e c e i p t of these l e t t e r s t e s t i m o n i a l l , 
the new p i l o t g i u e t h a present unto the 
P i l o t maior, and the kings reader, f o r 
t h e i r gloues and hennes, euery one accord
ing to h i s a b i l i t i e , which i s o r d i n a r i l y 
some two or three ducats. 

'And then he may take vpon him to be 
p i l o t m any ship whatsoeuer, vnto that 
place f o r which he was examined: and i f 
he f i n d e i n the I n d i e s any s h i p vnder 
the charge of a p i l o t not before examined, 
hee may put him out of h i s o f f i c e , and 
may h i m s e l f take charge of that s h i p f o r 
the same wages that the other p i l o t agreed 
f o r . 

'The p i l o t s wages f o r making a voyage 
outward and homeward i s according to the 
burthen of the s h i p . I f she be of 100 
tunnes, hee hath 200 or 250 ducats: and 
i f shee bee of 400 or 500 tunnes, he taketh 
f o r h i s wages 500 or 550 ducates: and i f 
she be bigger, he hath a g r e a t e r allowance! 
ouer and be s i d e s a l l which, he hath every 
day while he remaineth on land, foure 
r e a l s f o r h i s d i e t . And the great e r 
shippes are alwayes committed vnto the more 
anc i e n t p i l o t s , because they are of g r e a t e r 
experience and b e t t e r s k i l l , then the 
yonger s o r t which newly take vpon them to be 
p i l o t s . 

'The p i l o t vndertaketh no f a r t h e r t r a v e l l 
nor c a r e , but i n d i r e c t i n g the course 
or n a u i g a t i o n ; f o r the masters of the s n i p s 
take charge of the f r e i g h t i n g and prep a r i n g 
t h e i r s h i p s , and to pay the mariners, and 
to doe a l l things n e e d e f u l l f o r the s h i p ; 
f o r the p i l o t commeth not vnto the shippe, 
u n t i l l the v i s i t o u r s come to v i s i t e the 
same, to see whether hee hath a l l things 
n e c e s s a r y f o r the voyage. 

'The v i s i t o u r s are foure men which are 
appoynted by the king, and these are men 
of great vnderstanding: and they come 
to v i s i t e the shippes before they take 
m t h e i r l a d i n g , to see whether they be 
w e l l prepared to make the voyage. And 
a f t e r the s h i p s bee laden, they returne 
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againe to v i s i t e them the second time, 
to see whether they haue a l l things 
necessary, according to the orders of the 
C o n t r a c t a t i o n house; and whether they 
haue a l l t h e i r mariners, v i c t u a l s , pouder, 
shot, and ordinance, and a l l other things 
n e c e s s a r y f o r the voyage. And i f they 
want any thing, they charge them upon 
grieuous p e n a l t i e s , to provide the same 
before they s e t out of the hauen. 

9The ships that goe to the I n d i e s are 
wont eche of them to have with them a 
Notarie, whose charge i s to keepe a note 
of remembrance of a l l the marchandise 
which i s laden i n the s h i p , and to take 
the marks thereof, thereby to d e l i v e r 
the commodities m the ship to t h e i r 
p a r t i c u l a r owners, a f t e r they haue f i n i s h e d 
t h e i r voyage, and he serueth l i k e w i s e to 
make w i l l e s , and other instruments, which 
are wont to be made by a Notarie, i f any 
man chanceth to f a l l s i c k e . And h i s 
wages m eche voyage i s as much as the wages 
of two mariners. 

"The G e n e r a l l of the f l e e t e s v s e t h 
c o n t i n u a l l y , a f t e r hee i s a r r i v e d i n the 
I n d i e s , to send unto Spaine a barke of Auiso, 
to a d u e r t i s e the king of the s t a t e of h i s 
a r r i u a l l ; And a f t e r the f l e e t e s be ready 
to come home, he d i s p a t c h e t h another p i n -
nesse of Auiso to c e r t i f i e them how the 
f l e e t e s are now ready to s e t s a i l e , w i th 
other p a r t i c u l a r i t i e s . There go w i t h the 
f l e e t e s two great s h i p s , the one as A d m i r a l l , 
the other as V i c e a d m i r a l l , of the burthen 
of 400 or 500 tunnes, which c a r r y nothing 
but v i c t u a l s and s o u l d i e r s f o r the w a f t i n g 
of the r e s t of the f l e e t e , and these a r e 
payd out of the marchandise which come i n 
the f l e e t e , a f t e r the r a t e of one i n the 
hundred, and sometime a t one and an h a l f e 
m the hundred ... 

'Furthermore, that no Master nor P i l o t 
may c a r r y any Chart, nor A s t r o l a b e , nor 
C r o s s - s t a f f e , nor regiment, without they 
bee signed and s e a l e d by the P i l o t Maior 
Alonco de Chieues, and the Cosmographer 
the kings reader Rodrigo Zamorano ... 

Written by me Pedro Dias borne i n the 
I s l e of Palma one of the C a n a r i e s , vpon 
the request and g r a t i f i c a t i o n of M. Ri c h a r d 
Hakluyt, m February 1 5 8 6 . 8 - 5 

R.Hakluyt. P r i n c i p a l Navigations, V o l . I l l , pp.866-
6 8 . 
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APPENDIX 2 

The T h i r d P a r t , Arte of Navigation by Martin Cortes, 
1561 e d i t i o n , as t r a n s l a t e d by Ri c h a r d Eden 

"The T h i r d P a r t , e n t r e a t i n g of the com

p o s i t i o n and use of instruments and r u l e s f o r the 

Art of Navigation." 

"Chapter I I of the composition of Cardes 

f o r the Sea. .../_£. l v i e t seq^7 

... For the draught, or making where of i t 

s h a l l be r e q u i s i t e to know twoojthmgs; whereof 

one i s the r i g h t p o s i t i o n of the p l a c e s , or 

p l a c i n g of the count r e i s and coas t e s , the other i s 

the d i s t a n c e s that i s from one place to another. 

And a l s o the Cardes s h a l have two d e s c r i p t i o n s . 

The one that answereth to the p o s i t i o n , s h a l l be 

the wyndes, whiche the mariners c a l l lynes or 

poyntes of the compasse. The other that aunswereth 

to the di s t a u n c e s shalbe the drawing and p o i n t i n g 

of the coastes of the land, and of lands encompassed 

wi t h sea. To paint the wyndes or ly n e s you must 

take the skynnes of parchement or l a r g e paper, 

of such bignes, as you w i l l have the Carde to be. 

And i n i t draw two ryght l i n e s w ith b l a c k i nke, 

whiche, m the myddest s h a l l cut or a t d i v i d e 

themselves m r i g h t angles: The one accordyng 

to the length of the Carde, which s h a l l be E a s t 

and West, and the other North and South. Upon 
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the poynt where they cut make a c e n t e r : and upon 

i t , give a p r i v i e or hydde c i r c l e , which may 

occupie i n maner the whole Carde. T h i s c i r c l e , some 

make with leade that i t may e a s i l y be put out. 

These two l i n e s , d i v i d e the c i r c l e into foure 

equal p a r t e s . And every part of these you s h a l l 

devide m the middle w i t h a p r i c k e or puncte. 

Then from one punct to another draw a r i g h t 

D i a m e t r a l l l i n e with blacke inke, and so s h a l l the 

c i r c l e remain devided with foure l i n e s i n t o e i g h t 

e q u a l l p a r t e s , which correspond to the e i g h t 

wyndes. I n l i k e maner s h a l l you devide every 

of ye eight int o e q u a l l p a r t e s , and every p a r t 

of these i s c a l l e d a h a l f e wynde. Then drawe from 

every point to h i s opposite d i a m e t r a l l y , a r i g h t 

l i n e of greene or azure. Likewise s h a l l you devide 

every h a l f e wynde i n the C i r c l e i n t o two e q u a l l 

p a r t e s . And from these punctes which devide the 

quarters you s h a l l drawe c e r t a i n e r i g h t l y n e s 

w i t h reed inke, which s h a l l a l s o passe by the 

center, which they c a l l the mother compasse or 

c h i e f compasse of the Carde, being i n the myddest 

thereof. And so s h a l l come f u r t h from the center 

to the circumference, 32 l i n e s which s i g n i f i e the 

32 wyndes. Besyde these sayd l i n e s , you s h a l make 

other equal d i s t a n t to them, and of the s e l f e same 

col o u r s , i n t h i s maner. From the pointes of the 

windes, and h a l f e windes, that passe by the center, 

draw c e r t a i n r i g h t l i n e s that pass not by the 
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center, but be equallye devided to those that passe 

by the center and of the same colours and e q u i -

dxstaunce as are they that passe by the center. 

And as these l i n e s concurre together as w e l l i n the 

center, as i n the poynts of the wmdes and h a l f e 

wmdes that are m the circumference of the c i r c l e , 

they s h a l l l e a v e , or make there other 16 compasses, 

every one with h i s 32 wyndes. And y f ye Carde be 

very great, because the l i n e s may not go f a r r e i n 

sunder i f you w i l l make t h e i r other 16 compasses, 

you must make them between one and the other of 

the f i r s t 16 poynts, where the quarters are made 

with theyr wyndes as we have sayd. I t i s the custome 

fo r the most par t e , to paynt upon the center of 

these compasses now a flowre or rose, with dyvers 

colours and golde, differencynge the l i n e s , and 

markyng them w i t h l e t t e r s and other markes: e s p e c i -

a l l y e sygnyng the North, w i t h a f l o u r e deluce and the 

E a s t with a c r o s s e . T h i s besyde the d i s t i n c t i o n 

of the wyndes, s e r v e t h a l s o f o r the garnyshyng of 

the Carde. And t h i s f o r the moste parte i s done 

a f t e r that the coast i s drawen and thus much 

s u f f i s e t h f o r the draught of the wyndes. 

The s i t u a t i o n of the p l a c e s , Ports and H a n d s 

m the Carde, according to t h e i r proper d i f f e r e n c e s , 

c o n s i s t e t h m the p a r t i c u l a r and true r e l a t i o n 

of such as have t r a v a y l e d them. And therefore 

f o r t h i s purpose i t shalbe nedeful to have paternes 

of the coa s t e s , portes and Hands, which must 

be paynted on the Carde: And these of the 

best and most approved to be true. And not 
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only to have paternes w e l l paynted, but a l s o i t 

s h a l l be necessarye to knowe the true a l t i t u d e s 

of the Pole, of c e r t e n p r x n c i p a l l capes, ports 

and famoues c i t x e s . T h i s done, they must be t r a n s 

l a t e d mto c e r t a i n thxnne papers and t r a n s p a r e n t , 

that they may be seene through: and those of the 

best and fxnest that may be had, annoyntyng them 

with oyle of lxneseede,and then dryxng them a t 

the sunne. Then take the paterne of the Carde that 

i s to be t r a n s l a t e d : And take or s t r e a t c h i t f o o r t h 

upon a t a b l e . Then put the transparent paper 

upon the one sxde of the paterne where you w i l l 

begyn. And the paper being made f a s t upon the 

paterne with plommets of leade, or a l i t t l e Wax, 

that may be e a s i l y taken o f f , you s h a l l xn the 

transparent paper marke w i t h a f i n e penne one E a s t 

and West, and one North and South, or two, upon 

those that are seene by the s e l f e same paper i n the 

paterne. And t h i s i s c a l l e d tracyng or t r a n s l a t y n g . 

I n l i k e manner you s h a l l t r a c e a l l the Coastes, 

Havens, P o r t s , Lands, C i t i e s , Capes and Ryvers, 

as appeareth m the paterne, unto the Rockes 

that come f o r t h out of the Water, and the known 

Bankes. And because t h i s Paper doth not s u f f i c e , 

you s h a l l put thereto another, and more as neede 

s h a l l requyre. And begyn t r a n s l a t i o n m one 

where the other endeth, u n t y l l you have t r a n s l a t e d 

a l l that you desyre: Not f o r g e t t i n g to make i n 

every one, L i n e s of North and South, E a s t and West, 

to serve f o r markes afterward. So that the 

lxne of North and South of the one paper may 
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jome c l o s e and even with the l i n e of North 

and South of the other paper, that i t i s joyned 

by longitude. 

And the paterne thus t r a n s l a t e d into 

these papers, you must putte the r u l e d or lyned 

paper or papers upon a playne , smooth and s t e d f a s t 

t a b l e , where you s h a l s t r e t c h e them foorth, and 

make them f a s t w i t h plomets or waightes, or 

nayle them to the Table by sydes and corners 

with small n a y l e s . Then upon the s a i d r u l e d 

paper, you s h a l l put the paper that i s t r a n s l a t e d 

from the paterne i n that side or p a r t that i s 

correspondent from the paterne to the r u l e d Carde, 

so that the L i n e s of E a s t and West, North and 

South of the t r a n s l a t i o n , may be upon the L i n e s 

that aunswere to them m the r u l e d Carde. 

T h i s paper thus made f a s t e by the one syde 

o r p a r t e , you s h a l l by the other syde ( t h a t i t 

may remayn i n t h i s p l a c e ) put under i t another f i n e 

paper, smoked or smyred on the nethermost parte 

(which i s that that f a l l e t h upon the r u l e d Carde), 

e i t h e r w i t h a h n k e or w i t h matches of p i t c h . These 

thus ordered and made f a s t e one upon another, you 

s h a l l make a s t i e l e bodkin, or wyre w i t h a smooth 

and bl u n t p o i n t , that i t r a s e not or bore not the 

paper and with i t you s h a l l draw, p r e s s i n g upon a l l 

the t r a n s l a t i o n , and tracyng i t w i t h d i l i g e n c e 

and d i s c r e t i o n , marking ever how much of i t i s 

t r a n s l a t e d from the paterne: saving wyndes or 

l i n e s which the mariners c a l l Rumbos, and so 

s h a l l remayne a l l the impression of the smoke i n 
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s h a l l t r a c e w i t h inke; which beyng dry, you s h a l l 

w i t h crurabes of breade, make cleane from a l l the 

smoke, and so s h a l l the coast appeare m the carde 

drawen with inke. 

T h i s done, then with a small penne s h a l l 

you d e s c r i b e m the Garde, a l l the pl a c e s and 

names of the coast m that p a r t where they a r e , 

and as they are seene i n the paterne. And f y r s t , 

you must des c r i b e i n red, the Ports, p r i n c i p a l l 

Capes, famous C i t i e s , with other notable t h i n g s , 

and the residue m blac k e . Then s h a l l you draw 

or pai n t C i t i e s , Shippes, Banners and Beastes, 

and a l s o mark the regions and other notable t h i n g s . 

Then w i t h colours and gold s h a l l you garnishe and 

b e a u t i f i e the C i t i e s , Compasses, Shippes and other 

p a r t s of the land. Then s h a l l you s e t f o r t h the 

coastes w i t h greene, by the shore or bankes of 

the landes, and make them f a y r e to s i g h t w i t h 

a l i t t l e s a f f r o n , or otherwise, as s h a l l seme 

best. L i k e w i s e s h a l l you d e s c r i b e c e r t e n 

l e t t e r s w i t h t h e i r s i g n i f i c a t i o n s m t h i s manner. 

B f o r a Bay, C f o r a Cape, A f o r an Angle 

I or Y f o r an Hand, M f o r a Mountayne, P f o r a 

Port, R f o r Ryver. 

Then m place where there i s roome, or 

that i s l a s t occupyed, you s h a l l draw two ryght 

lynes equallye d i s t a n t : and the one no f u r t h e r 

from the other than h a l f e a fynger, a l i t t l e more, 

and so long, that between theym may bee marked 
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a t the l e a s t e three hundred leagues. And t h i s 

the Mariners c a l l the Trunke or Scale of Leagues, 

and place or use i t m t h i s maner. They take 

with the compasse a hundred leagues of the trunke of 

the lande or paterne that i s t r a n s l a t e d . And 

they s e t them j u s t betwene the tvo l i n e s , and 

t h i s space they part by the h a l f , and r e s t i n 5 0 . 

And these devided by the h a l f , they r e s t m 2 5 . 

And the 25 being devided they r e s t i n 12 leagues 

and a h a l f e . And marke them as appeareth i n the 

demonstration followyng. 

i t or devide i t into degrees, you must drawe 

three L i n e s which make r i g h t angles with the 

L i n e s of the E a s t and West, equidistaunte to the 

l i n e of North and South; and they a l s o s h a l l 

be North and South. These s h a l l be drawn by the 

land of Azores or S o r i a , or nearer to Spaine 

or where the carde s h a l l be l e s s occupyed. 

And f o r t h i s purpose, the one l i n e must be so f a r r e 

d i s t a n t from the other, that m the two spaces 

which they make, may marked, m the one the 

degrees, and m the other, the number of them, 

formable to the graduation of t h i s paterne5 

as the nombers of degrees shewe E a s t and West, 

with the p o r t s , capes and c o a s t s i n t h e i r proper 

a l t i t u d e s . And y f the carde have no graduation, 

4 > — G] cp — GJ c b 
The Carde beyng thus made, then to graduate 
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you s h a l l take m the compasse of the truncke 

of the leagues, seven spaces of 12 leagues and 

a h a l f , which are 87 leagues and a h a l f e . And 

these muste be devided i n t o f i v e p a r t e s , which 

come f o o r t h at 17 leagues and a h a l f f o r a p a r t . 

And the foure partes taken m the compasse, make 

foure degrees; and devided i n t o foure p a r t e s , 

every part i s a degree, and i s marked thus 0 

And i f you w y l l make the degrees a t 16 

leagues two t e r c e s or more: you s h a l l geve to every 

degree so muche space as the leagues comprehende . 

This graduation must begin from some one cape, 

whose a l t i t u d e of the Pole i s wel knowen. And 

the whole Carde beyng thus graduate, you must 

begynne, the nomber of the degrees from the 

E q u i n o c t i a l l l i n e , one, two, three, e t c . toward 

the one pole, and the lyke towarde the other; 

so that to the knowen Cape maye aunswere the 

number of h i s a l t i t u d e . And so s h a l l you do 

to the whole Carde. Also the e q u i n o c t i a l l l i n e 

s h a l l be marked m h i s proper p l a c e . And i n l y k e 

maner s h a l you marke the Tropykes accordyng as 

they are i n the sphere. But forasmuch as i n 

Spayne, Cape Sant Vincent i s the p r m c i p a l l j 

they begynne there to make graduations, and 

nomber i t m 37 degrees. 
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APPENDIX 3 

"A SEA GRAMMAR" With the P l a i n e E x p o s i t i o n of 

Smiths Accidence f o r Young Sea-Men, Enlarged." 

W r i t t e n by Captaine John Smith, sometimes gouernour 

of V i r g i n i a and A d m i r a l l of New-England. (London 

1 6 2 7 ) 

"Chapter XV 

How they d i v i d e t h e i r shares m a man of Warre; 

what Bookes and Instruments are f i t f o r a Sea-man; 

with d i v e r s advertisements f o r Sea men, and the 

use of the p e t t y T a l l y , 

... For to learne to observe the Altitude, L a t i t u d e , 

Longtitude, Amplitude, the v a r i a t i o n of the 
1 

Compasse, the Sun's Azimuth and Almicanterj 
2 

to s h i f t the Sunne and Moone, and know the 

t i d e s , your Roomes (rhumbs) p r i c k e your Card 

say your Compasse, and get some of these bookes, 

but p r a c t i c e i s the b e s t . 
3 

Master Wright 9s e r r o u r s of Navigation 
'"Almacantar1" an obsolete Spanish term, of A r a b i c 
d e r i v a t i o n , f o r p a r a l l e l s of a l t i t u d e . When two 
s t a r s are i n the same almacantar, they have the 
same a l t i t u d e . 
I n The Seaman's S e c r e t s , 1599 e d i t i o n . Bh verso • 

John Davis d e s c r i b e d an instrument, a " H o r i z o n t a l 
Tide Table whereby he may s h i f t the sun or moon". 
^Edward Wright ( l 5 5 8 - 1 6 1 5 ) Certaine E r r o r s of 
Navigation Revealed . 2nd e d i t i o n . 1 6 l 0. See 
i l l u s t r a t i o n . 
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Master Tapp 9s Sea-mans 9 "Kalender 9 

5 

The A r t of Navigation 

The Sea Regiment^ 
7 

The Sea-man 8s s e c r e t 

Waggoner^ 
o 

Master Gunter's works 
The Sea-man 9 s g l a s s f o r the S c a l e ^ 

^John Tapp ( 1 5 9 6 - 1 6 1 5 ) The Seaman 8s Kalendar 1 6 0 2 . 
By 1631 10 e d i t i o n s had appeared. 

Martin Cortes, Arte de Navegar ( 1 5 5 1 ) t r a n s l a t e d 
by R i c h a r d Eden, -The Arte of Navigation ( 1 5 6 1 ) 
r e p r i n t e d 1 5 7 2 , 1 5 7 9 , 1 5 8 9 . Enlarged by John Tapp 
1 5 9 6 ; r e p r i n t e d 1 6 0 9 , 1 6 1 5 , 1 6 3 0 . 

^William Bourne, A Regiment f o r the Sea , 1 5 7 4 , 
1 5 7 6 , 1 5 7 7 , 1 5 8 0 . Reedited by James Hood i n 1592 
w i t h a t l e a s t s i x more e d i t i o n s through 1 6 3 1 . 

^John Davis ( 1 5 5 2 - 1 6 0 5 ) , The_Seaman 9s S e c r e t s 
( 1 5 9 4 ) ; r e p r i n t e d 1599 e t c ^ ~ ~ ~ 
g 
Lucas Janszoon Waghenaer, Spiegel der Zeevaert, 

1 5 8 4 , 1 5 8 5 . T r a n s l a t e d i n t o E n g l i s h by Anthony 
Ashley ( 1 5 8 8 ) under the t i t l e "The Mariners 
Mirror„" 
9 / \ Edmund Gunter, ( ' 1581-1626) D e s c r i p t i o n and use 
of Sector. The Cross s t a f f , and other Instruments , 
1623, second imprint 1 6 2 4 . 

1 0 
John Apsley. Speculum Nauticum, a looking g l a s s 

f o r Sea-men ( 1 6 2 4 ) . 
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APPENDIX 3 

L e t t e r o f L u i s T e x e i r a o f 20th F e b r u a r y 1592 
t o O r t e l x u s 

" W o r s h i p f u l m a s t e r O r t e l i u s , y o u w r o t e t o me a 

f e w d a y s a g o t h a t t h e t h i n g t o b e s e n t t o y o u s h o u l d 

g o t h r o u g h S e n o r F r a n c i s c o R e v a l s c o , a n d w h e n I s a w 

h x m a n d s p o k e t o h i m h e t o l d me t h a t h e w a s g o i n g 

t o M x n a a n d w a s o n h x s w a y , / a n d that/ e v e r y t h i n g I 

h a d t o s e n d c o u l d b e t a k e n b y S e n o r X h e r o n i m o C o m a a s 

a s i f i t w e r e b y h x m s e l f . T h i s g e n t l e m a n w h o i s t h e 

b e a r e r b r x n g s y o u t w o p i e c e s o f t h e d e s c r i p t i o n o f 

C h x n a a n d J a p a n , t h e o n e s t h a t h a v e j u s t a r r i v e d , 

t r u l y d r a w n a s t h e y s h o w . N o w w h e n y o u m a k e t h e s e I 

w a n t t o m a k e f o r y o u t h e l a n d o f B r a z i l , a n d i t s 

c a p t a i n c i e s o n e b y o n e , w h i c h i s t h e g r e a t e s t t h i n g 

t h a t e x x s t s , a n d a l l t h i s I h a v e s e e n a n d t r u l y d r a w n y 

a n d t h e r e a r e n x n e o r t e n p i e c e s , b e s i d e s m a n y o t h e r s 

t h a t I s h a l l s e n d t o y o u , a s t h e b e a r e r w i l l t e l l y o u , 

a n d I p r o m i s e t o m a k e y o u r b o o k v e r y c o p i o u s , a n d n o w 

I f x n x s h . H a v e t h e g o o d n e s s t o i n f o r m me o f a n y w a y 

I c a n s e r v e y o u , b e c a u s e I s h a l l s e r v e y o u a s i s m y 

w x s h . A n d p l e a s e l e t me k n o w a t r u s t y m a n t h r o u g h 

w h o m I m a y s e n d m e s s a g e s a n d a s I h a v e n o t h i n g m o r e 

t o s a y , m a y o u r L o r d g i v e y o u a l l t h a t y o u w i s h . 

W r x t t e n t h e ~0th F e b r u a r y 1592. Y o u r t r u e s e r v a n t 

t h a t k x s s e s y o u r h a n d s . L u i s T e x e i r a " 

/On t h e b a c k 7 " T o m a s t e r O r t e l i u s , H i s M a j e s t y ' s 

g e o g r a p h e r x n A n t w e r p " 

P . M . C . V o l . I V . , p . 4 3 . 



550 

BIBLIOGRAPHY 

M a n u s c r i p t Sources 
C h r i s t Church C o l l e g e L i b r a r y , O x f o r d , 

-MS. Sea A t l a s by M a r t i n L l e w e l y n o f L o n d o n ( s e n i o r ) . P r e s e n t e d 
b y h i s sons W i l l i a m and M a r t i n t o C h r i s t Church C o l l e g e i n 
1634. I t s t i t l e page i s headed t h u s ; " I n t h i s Book i s C o n t a i n e d 
a p a r t o f t h e Mayne Lande o f t h e Sea Coste o f A f r i c a and o f 
A s i a , b e g i n m g e f r o m Cape B o n s p e r a n c a , i n 34d. 12m. o f S o u t h 
L a t i t u d e i n t h e Kingedome o f C h i n a and t h e I s l a n d s f r o m C. 
Bonsperanca ,120d. o f L o n g i t u d e t o t h e E a s t , t o w a r d s Perue i n 
A m e r i c a , , " ( D a t e d b y A . C a m p b e l l , 1598, see b e l o w . ) 

Durham U n i v e r s i t y , G u l b e n k i a n Museum . 
- T a i s h o k a n (An^onymous) , G u l b e n k i a n M S. 1962-144 

B r i s t o l C i t y R e c o r d O f f i c e , 
-The G r e a t Orphan Book and Book o f W i l l s No . 1. , D . 4421(1) 

B r i t i s h L i b r a r y , ( B r i t i s h Museum), 
- S l o a n e MS . 3959 " M r . John D a v i e s H i s O b s e r v a t i o n s v o y a g i n g 

f r o m Acheen t o Tecoe and P n a m a n " . ( 9 A u g u s t 1605) 
- A d d i t i o n a l MS 31 317 " U n i v e r s a l i s e t i n t e g r a t o t i u s o r b i e 

h i d r o g r a p h i a ad v e n s s i m a » v < L u z i t a n o r u m t r a d i t i o n e m d e s c r i p c * o 
Fernando V a . 1575 . " 

- A d d i t i o n a l M4s. 5413 U n s i g n e d and u n d a t e d , b u t n o r m a l l y known 
as t h e " H a r l e i a n M a p " , a f t e r i t s p r e v i o u s o w n e r . P r o b a b l y 
made i n 1544 by e i t h e r P i e r r e D e s e l i e r s o r Jean R o t z . 

- A d d i t i o n a l M S. 54"*5 • A t l a s o f 9 c h a r t s and 3 f o l i o s o n 
Cosmography b y D iogo Homem. 1558 

• r A d d i t i o n a l M S. 16932 ,Rote i ro desde o Cabo de Boa" Espe ranqa 
a t e o das c o r r i e n t e s , by Manuel M e s q u i t a P e r e s t r e l o . 1576 
A d d i t i o n a l M S. 19889- "The J e w e l o f A r t e s ^ b y George Waymouth 
D e d i c a t e d t o K i n g James t h e F i r e t . (1604). Seven B o o k s . 

- A d d i t i o n a l M S. 22116. P a r t o f annonymoaa c h a r t , ( p r o b a b l y 
b y Vaz D o u r a d o ) , s h o w i n g t h e e a s t e r n I n d i a n Ocean. 

- A d d i t i o n a l M S. 27303. C h a r t o f t h e A t l a n t i c by S e b a s t i o 
L o p e s , 1558. 

- A d d i t i o n a l MS.19300 E x t r a c t s f r o m t h e J o u r n a l o f C a p t a i n J o h n 
- S a r i s d e s c r i b i n g h i s voyage t o t h e Red Sea , J ava t h e M o l u c c a s 
and Japan,1611-1612.(The b e g i n i n g i s i n A l e x a n d e r D a l r y m p l e ' s 

I n d i a O f f i c e R e c o r d s , hand.) 
- C o u r t M i n u t e s o f t h e E a s t I n d i a Company? C o u r t Books 1,2,&3« 

B / 1 / 1 , B / 1 / 2 , B / 1 / 5 . 
- O r i g i n a l c o r r e s p o n d e n c e f r o m I n d i a w i t h c o l l a t e r a l documents 

o r i g i n a t i n g a t any p l a c e be tween E n g l a n d and Japan f r o m 
1603-1708. Volumes E / 3 / 1 , E / 3 / 2 , B / 3 / ' 5 f ' E / 3 / 4 . 

Lambe th Pa l ace L i b r a r y , 
- M S. 463 • P o r t o l a n o i n t h e s t y l e o f B a t t i s t a A g n c s e . c . 1555 

( B e a r s t h e s i g n a t u r e o f R o b e r t Hare ,1564 . The compass 
j i j o u n t e d i n t o t h e r e a r b i n d i n g , t o g e t h e r - w i t h . E n g l i s h compass 
b e a r i n g s w r i t t e n i n c o n t e m p o r a n e o u s l y , s e r v e s t o i l l u s t r a t e 
t h e p r a c t i c a l v a l u e o f s u c h s m a l l s c a l e y e t h i g h l y d e c o r a t i v e 
c o l l e c t i o n s o f c h a r t s . ) 

-Carew M a n u s c r i p t s . Codex Lambe than i 250, 6 0 1 , 
604 ,607, 6 1 ' , , 614, 619, . 

~M S. 91 "A B r i e f e A b s t r a c t , E x p o s i t i o n , ^ D e m o n s t r a t i o n o f 
a l l Termes , P a r t s & T h i n g s b e l o n g i n g t o a S h i p , and t h e 
P r a c t i c e o f N a v i g a t i o n " , A copy p r e s e n t e d t o H i s Grace t h e 
A r c h b i s h o p o f C a n t e r b u r y (George A b b o t ) , o . 1623,By C a p t a i n 
M a i n w a r i n g , 



551 

Sydney Jones L i b r a r y , L i v e r p o o l U n i v e r s i t y , 
- P o r t u l a n A t l a s ( i n t h e s t y l e o f D iogo Homem) s h o w i n g E u r o p e a n 

w a + e r s f N o r t h A f r i c a , and t h e B l a c k Sea. L i v e r p o o l U n i v e r s i t y 

- "Po r to l ano o f t h e M e d i t e r r a n e a n ( i n t h e s t y l e o f Joan O l i v a ) 
L i v e r p o o l U n i v e r s i t y MS 4.17 

N a t i o n a l M a r i t i m e Museum, G r e e n w i c h . 
-MS. 38-9929-c/P21. I s o l a r i o by Bar tho lommeo d a l l i S o n e t t i . 

(These a r e c o p i e s o f t h e f i r s t p r i n t e d sea c h a r t s , t h e w o r k 
o f T r i d e n s i s o f V e n i c e , c a l l e d Anima M i a , 1485 , two c o p i e s o f 
w h i c h a r e i n t h e NMM L i b r a r y ^ . 

- N 9208c C h a r t o f t h e W o r l d on a w h o l e v e l l u m s k i n . ( A t t r i b u t e d 
t o G i r o l a m o V e r r a z & j i o , c . 1 5 2 9 ) . 

- N 35-CC Sup. C h a r t o f t h e A t l a n t i c , M e d i t e r r a n e a n and t h e 
B l a c k S e a . ( A t t r i b u t e d t o Pedro R e i n e l c . 1535« 

- L/CB(CC1p.6) M a n u s c r i p t c h a r t f o r seas be tween A b e r d e e n , 
t h e B a l t i c and G i b r a l t a r , i n c l u d e d a t t h e r e a r o f G . B r o u s c o n ' s 
t i d e t a b l e s . (On f o l i o 7 t h e r e i s w r i t t e n " T h a t t h i s a p p e a r ' d 
t o S P t o have been K Hen 8 t h ' s own B o o k . " ) C h a r t s i g n e d K . B . 

- N 32-9210C/ P o r t o l a n o o f t h e M e d i t e r r a n e a n and B l a c k Sea.1546 
I t says "Vescon te de m a i l l o c o m p o s u i t hanc c a r t a m m j a n u a s>aj 
anno d o m i n i 1546 d i e x d e e e m b n s . 

- M S . 9926C/P25 A t l a s o f 13 c h a r t s f r o m t h e B l a c k Sea t o The 
B r i t i s h I s l e s . ( A t t r i b u t e d t o Joan M a r t i n e s 0.1525 , f o r m e r l y 

C.1550.) 

-MS 36-8924C/P14 W o r l d A t l a s o f 24 c h a r t s . u n s i g n e d and u n d a t e d 
b u t can be a t t r i b u t e d t o a P o r t u g u e s e c a r t o g r a p h e r c .1550-60. 

-MS39-9922C/P24 A t l a s o f 29 c h a r t s e n t i t l e d " S e e X a r t e n von 
F a p t i s t a Agnese , ' i ino^ul1V ,d I V May" ( t h i s was d p r o d u c t o f 
B a t t i s t a A g n e s e ' s , b e i n g made i n V e n i c e f o r a German c u s t o m e r 
as t h e t i t l e s and p l a c e names o u t s i d e t h e c h a r t s ' b o r d e r s a r e 
i n German , w h i l e c h a r t 8 i s i n s c r i b e d ± h u s " B a p t i s t a agnese 
f e c i t v e n e t i j s anno 1554 d i e 4 may" . 

-MS 33-9921c/P12 A t l a s o f 29 c h a r t s , w i t h a s m a l l compass s e t 
i n t o t h e back c o v e r , w i t h p a r t l y c o m p l e t e d arms o f B a r o n 
R o l f von Humann o f S c h l o s s H a i n h o f e n on P o l . 1 and on f o l . 8 
t h e m s c n p t i o n " B a p t i s t a agnese f e c i t V e n e t i s anno n o s t r i 
d o m i n i 1555 d i e 24 m a r c i j " . 

-MS 58-078/P36 A t l a s o f 9 c h a r t s by A n g e l o de Conte P r e d u c c i , 
w i t h on t h e second c h a r t t h e i n s c r i p t i o n "x IHS x M x A n g e l o 
de c o n t e x f r e d u c c i x A n c o n i t a n o x l e a f a c t e i n Ancona x n e l x 
Mx d . l . v . " 

- N /36CC Sup P 99 P o r t o l a n o on Whole v e l l u m s k i n c o v e r i n g 
t h e M e d i t e r r a n e a n , t h e B l a c k Sea, S c o t l a n d and Weest A f r i c a 
t o Cape B r a n c o . c.1555 

- MS 35-9936c/P2 W o r l d Map on v e l l u m b y N i c o l a s D e s l i e n s 
i n s c r i b e d " A DIEPPE PAR NICOLAS DESLIENS 1567" 

- MS 33-9925C/P6 A t l a s o f 10 c h a r t s by Joan M a r t i n e s , i n 
w h i c h t h e f i r s t c h a r t i s i n s c r i b e d "Joan M a r t i n e s En m e s s i n a 
Any 1572. 

-N51-4 C h a r t s h o w i n g t h e E a s t c o a s t o f E n g l a n d , S c o t l a n d , 

v i f Y S S ^ n ' ^ i n l t r i ^ d ^ a ^ ^ y ^ . I ^ m i a S § o r £ u g f i c . 1 5 8 0 



552 

N a t i o n a l M a r i t i m e Museum , C o n ' t 
- MS 39-9943C/P29 C h a r t o f t h e S t r a i t o f D o v e r , based on 

c h a r t J> o f Waghenae r ' s S p i e g h e l De r Z e e v a e r t , 1584. T h i s 
m a n u s c r i p t copy i s a t t r i b u t e d t o L u i s T e i x e r a . c . 1 5 6 7 . 

- MS .32-9923C/P17 I s o l a r i o . i n c l u d i n g c h a r t s o f t h e M e d i t e r r a 
nean , a n d w r i t t e n d e s c r i p t i o n s i n I t a l i a n o f Cuba S u m a t r a , 
I c e l a n d and E n g l a n d , w i t h f u r t h e r n o t e s on n a v i g a t i o n c o v e r i n g 
37 pages 4n. I t a l i a n and 2 f u r t h e r pages on l o d e s t o n e s i n 
E n g l i s h . 1 5 9 0 . 

-MS 39-9931C /P22 A t l a s o f 6 c h a r t s b y Joan 0 1 i v a , w i t h d e v i c e 
c r u c i f i x o v e r hand and a n c h o r on f o l . 7 b e n e a t h w h i c h i s w r i t t e n 
F ( e c i t ) c ( a r t a m ) l o a n O l i v o i n M i s s i n a . " Ah*o 1592, 

- N - 4 7 - 1 9 7 C h a r t o f t h e E n g l i s h Channel and t h e Bay o f B i s c a y 
s h o w i n g many s o u n d i n g s . By Thomas Hood 1596 

- N 32-CC1/P40 Th ree f r a g m e n t s f r o m a W o r l d C h a r t b y 
Harmem and M a r t e n Jansz s h o w i n g t h e s o u t h e r n Hemisphere 
i n c l u d i n g A u s t r a l i a c . 1606 ( s ee I l l u s t r a t i o n , f o r t h e 
i n s c r i p t i o n ) 

D a n i s h M a r i t i m e Museum, K r o n b e r g P a l a c e , E l s i n o r e , 
MS. P o r t o l a n o by an a n o n y m o u s I t a l i a n maker c . 1 5 6 0 . 

P e p y s i a n L i b r a r y , M a g d a l e n e C o l l e g e , Cambr idge , 
- M S . 1825 C o n j e c t u r a N a u t i c a seu D i s q u i t i o e t de O r i g i n e 

N a v i g a t i o n <s 

-MS.1296 An A n c i e n t D i s c o u r s e and D e s c r i p t i o n o f M i l f o r d H a v e n . 
Map Da ted 24th December 1596. 

- M S . 2806 E x p e d i t i o Hispamorum i n A n g l i a m , 1588. 

- M S . 2700 A C a t a l o g u e and A l p h a b e t To My Books Of Geography & 
H y d r o g r a p h y , 

•»M3. 2185 . Pape r s o f Mr H a l l e y and Mr Graves T o u c h i n g upon 
t h e y e t i m p e r f e c t knowledge i n n a v i g a t i o n , w i t h n o t e s 
subsequen t t h e r e t o c o n t a i n i n g ; 
L e t t e r o f F e b r u a r y 17th 1696, Mr H a l l e y t o Mr Pepys 
t o u c h i n g upon t h e y e t i m t s e r f e c t measure o f knowledge i n 
o u r o r d i n a r y n a v i g a t o r s % 
Mr Graves i n d i c t m e n t t o t h e N o b i l i t y and G e n t r y o f E n g l a n d 
t o t h e S t u d y and P r a c t i c e o f N a v i g a t i o n ; 
Mr . Graves t o u c h i n g t h e p r i n c i p a l A r t i c l e s o f N a v i g a t i o n , 

t h e Methods and I n s t r u m e n t s &use o f e^ch , and t h e d e f e c t s and 
e r r o r s i n c i d e n t t h e r e t o ; 

Mr- Graves upon t h e l o n g i t u d e ? 
M r . G r a v e s Monumenta l I n s c r i p t i o n i n Honour o f Mr W r i g h t , & 
t o t h e l a s t i n g r e p r o a c h o f t h e C i t y o f L o n d o n : 

T-MS.1 C h a r t a t t h e back o f G u i l l i a u m e B r o u s c o n ' s T i d e T a b l e s 
and A l m a n a c k . On t h e f l y l e a f o f . t h i s l i t t l e f o l d e d c h a r t 
t h e r e i s a s i g n a t u r e " F . D r a k " . 



553 

P e p y s i a n L i b r a r y , Magdalene C o l l e g e Cambridge 
- MS.2184- M r . F l a m s t e e d , An A c t o f t h e b e g i n i n g and P r o g r e s s 

and p r e s e n t s t a t e o f o u r i m p r o v e m e n t s and D e f i c i e n c i e s i n 
ye D o c t r i n e and P r a c t i c e o f N a v i g a t i o n . 21st . A p r i l 1697• 

-MS.2269 Labns de Cargos ( C o n t a i n s Armada s t o r e s f o r 1587.) 

P u b l i c Record O f f i c e 

- H i g h C o u r t of A d m i r a l t y . Oyer and T e r m i n e r Records HCA /1 . 
- E x a m i n a t i o n of P i r a t e s HCA/13 
- L i b e l s e t c . HCA /24 . 

P r i n t e d P r i m a r y Sources - up t o 1 8 0 0 A . D . . 

ABBOT, GEORGE, ( A r c h b i s h o p of C a n t e r b u r y ) , A B j r i e j l J ) e . s _ c r i j L t i o n 
Q f _ t o e _ ^ o l e _ W o r l d , . T . Judson f o r J . B r o w n , L o n d o n , 1599. 

ACOSTA, JOSE DE. The N a t u r a l l and Mo r a i l H i s t o n e o f the E a s t 
and West I n d i e s , t r a n s l a t e d i n t o E n g l i s h by E . G . ( E d w a r d 
G r i m e s t o n e ) , London,1604s Sims f o r Edward B l o u n t and W i l l i a m 
A p s l e y . 

ANGLERIUS, PETER MARTYR. De 0rbe Mqvp_ Decades, 
A . Q m l e l m i , A c a l a , 1 5 l 6 . 
Bristol R e f e r e n c e L i b r a r y E/P/B 196 • Sp ine says " J u s t i n i i " 
W i n s h i p ' s b i b l i o g r a p h y o f Cabot s u g g e s t s t h i s i s t h e e a r l i e s t 
p r i n t e d r e f e r e n c e t o Cabot voyages . ) 

ANONYMOUS. B a n k o k u S ^ a u . N a g a s a k i , 1645. BM. Maps 920/485* 
ARTHUS, GOTHARDUS. I n d i a e O r i e n t a l ^ » • • « » Ioannem Theodorum 

e t Ioannem I s r a e l e m de B r y , F r a n k f u r t f P a r t s , 1 6 0 7 - 1 6 2 9 
( N o t e t h a t each of t h e f i r s t t h i r t y books has i t s own t i t l j 

p r g e , b u t a l l w i l l be f o u n d i n Durham C h a p t e r L i b r a r y F.II.'iC 
BARLOW, W I L L I A M . The N a v i g a t o r ' s S u p p l y , C o n t e i n i n g many t h i n g e s 

0 L j j r i n c i j ^ l j L i m p o t o N a v i g a t i o n , with the 
d e s c r i p t i o n and u s e „ q f _ d i v e r s e I n s t r u m e n t e s f o r m e d c h i e f l y 
f o j t - J i i a t ^ E u r j i p s e j i but . s e r v i n g a l s o f o r s u n d r y o t h e r o f 
Co5magrajiiy_in_Ge_nerall_ I n s t r u m e n t s are 
s p e c i f i e d on t h e n e x t p a g e . G. B i s h o p , R . N e w b e r r y , R . B a r k e r . 
London.1597. 

BARROW, JOHN. N a v i g a t i q B r i t a n n i c a j - _ 0 r a Complete System o f 
N a v i g a t i o n I n a l l i t s B r a n c h e s , b o t h w i t h r e g a r d t o T h e o r y 
and P r a c t i c e . W. and J . M o u n t - a n d T .Page ,London ,1750 . 

BILLINGSLEY, HENRY. The E l e m e n t s o f G ^ o m e t r i e o f t h e m o s t a n c i e n t 
P h i l o s o p h e r E u c l i d o f Megan^ f a i t h f u l l y now f i r s t t r a n s l a t e d 
i n t o E n g l i s h e t o u n g b y H . E i l l i n g s l e y , C i t i z e n o f L o n d o n . 
Whereunto a r e annexed c e r t a i n e S c h o l i e s , A n n o t a t i o n s and 
I n v e n t i o n s , " o f t h e Jb¥sT^ma^em^rcTSns ? b o t h o f t i m e past, 
and i n o u r a g e . W i t h a v e r y f r u i t f u l l P r e f a c e b y M . I . Dee, 
^ f c j r C j y - P f i f . ̂ e C h i e f ^ M a t h e m a t i c a l s c i e n c e s , w h a t t h e y a r e 
and w n e r e u n t o commodius , where a l s o are d i s c l o s e d c e r t a i n e 
new S e c r e t s M a t h e m a t i c a l l and M e c h a n i c a l l u n t i l t h e s e o u r 
d a i e s , g r e a t l y , m i s s e d . J o h n Day . London,1570. 

BLEAU, W . J . The L i g h t o f N a v i g a t i o n . W h e r e i n a r e d e c l a r e d and 
l i v e l y p o u r t r a y e d , a l l t h e C ^ s t s _ and_Havens, o f t h e Wes t , 
N o r t h and E a s t Seas . C o l l e c t e d p a r t l y o u t o f the b o o k s o f the 
p r i n c i p a l l A u t h o r s w h i c h have w r i t t e n o f N a v i g a t i o n , ( a s Lucas 
W a ^ j e n a ^ r ^ n d j i y e r s o t h e r s ) p a r t l y a l s o o u t o f m a r i n e o t h e r 
e x p e r t s e a f a r i n g Mens w r i t i n g s and v e r b a l l d e c l a r a t i o n s ! 
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c o r r e c t e d f r o m manie f a u l t s , ajnd i n l a r g e d w i t h man ie newe 
D e s c r i p t i o n s and C a r d e s . D i v i d e d i n t o two b o o k s . H e r e u n t o 
a re^added ( b e s i d e an i n s t i t u t i o n i n t h e A r t o f N a v i g a t i o n 1 ' 
new© T a b l e s o f t h e D e c l i n a t i o n o f t h e Sonne, a c c o r d i n g t o 
Tycho Brahes O b s e r v a t i o n s , a p p l i e d t o t h e J t e r i d i a n o f 
Amsterdam. T o g e t h e r _ w i t h ^ e j w e _ _ T a b l e s j m d ^ n s T r u c t i o n s t o t e a c h 
men t h e r i g h t use o f t h e N o r t h - s t a r r e , and o t h e r f i r m e s T a r r e s , 
p r o f a t a b l e , f o r „ a l l S e a f a r i n g men. W i l l i a m J o h n s o n , Amsterdam, 
1612. 

BJL.UNDEVILLE, THOMAS. M . B l u n d e v i l l e H i s e x e r c i s e s . C o n t a i n i n g 
s i x e T r e a t i s e s , t h e t i t l e s w h e r e o f a r e s e t down i n t h e n e x t 
p r i n t e d page; j w h i c h . Treat_ise a r e v e r i e ^ n e c e s s a r i e t o be r e a d 
and l e a r n e d _of a l l y o o n g Gent lemen t h a t have n o t been 
e x e r c i s e d i n such d i s c i p l i n e s , and y e t a r e d e s i r o u s t o have 
knowledge as w e l l i n Cosmograph ie , A s t r o n o m i e and G e o g r a p h i e , 
as a l s o i n t h e A r t o f N a v i g a t i o n , i n w h i c h A r t e i t i s 
i m p o s s i b l e t o p r o f i t e w i t h o u t e t h e h e l p e o f t h e s e , o r s u c h 
l i k e i n s t r u c t i o n s . To t h e f u r t h e r a n c e o f w h i c h A r t e o f N a v i g 
a t i o n , t h e s a i d M . B l u n d e v i l l e s p e c i a l l i e w r o t e t h e s a i d 
T r e a _ t i 8 e s ^ M d _ o . f s j g ^ ^ o o d w i l l d o t h d e d i c a t e t h e same t o _ a l l 
young^Gent lemen o f t h i s r e a l m e . John W i n d e t , London,1594* 
( L a t e r e d i t i o n s c o n t a i n e i g h t t r e a t i s e s and were p u b l i s h e d 
m 1597, 1606, 1613, 1638 . J . r ^ „ . _ , . . 

- The M a k i j i g _ p j s ^ r i p l i ^ n _ a n d Use, o f Two Mos t I n g e n i o u s , And 
I n s t r u m e n t s f o r S e a ^ m e n ^ t j ^ f j j ^ j ^ ^ ^ 
any_pl.ace_jApon Sea o r l a n d , i n t h e d a r k e s t n i g h t t h a t i s w i t h « & 
t h e he.rpe_.of _Sunne,Moone,,or S t a r r e . F i r s t i n u e n t e d b y my good 
f r i e n d . M a s t e r D c c t o r G i l b e r t , a l m o s t e x c e l l e n t P h i l o s o p h e r , a n d 
one o f t h e o r d i n a n e P h y s i c i a n s t o h e r M a i e s t i e ^ A d a n ^ I s ^ g , , , 

BOROUGH, W I L L I A M . A D i s c o u r s _ o f t h e V a r i a t i o n o f t h e Cum p a s s , o r 
M a g n e t i c a l l N e e d l e . W h e r e i n i s M a t h e m a t i c a l l y shewed t h e 
manner o f o b s e r v a t i o n , e f f e c t s , and a p p l i c a t i o n t h e r e o f , 
made b y W . B . ( W i l l i a m B o r o u g h ) and t h i s i a t o be annexed^j to 
t h e Newe A t t r a c t i v e o f R . N . 1581. See ROBERT NORMAN, The 
Newe A t t r a c t i v e . . . . 

CASTANHEDA, FERNAM LOPES DE. H i s t o r i a d e l l i n d i e o r i e n t a l 
s c p j e r t e & C o n q u i s t a t e da P o r t o g h e s e i n I t a l i a n a T r a d o t t i 
d a l s i g n o r a D l l o a . 4 T o m i . G . Z i l e t t i . V e n i c e , 1 5 7 7 - 8 . 

COIGNET, M I C H I E L . I n s t r u c i o n , n o u v e l l e des p o i n c t s p l u s e x c e l l e n t s 
bn^ceBaadres, t o u c h a n t J L ' a r t de n a v i g e r . C o n t e n a n t p l u s i e u r s 
r e i g l e s , p r a t i q u e s , e n s e i g n e m e n t s , & i n s t r u m e n s t r e s i d o n e s 
a tous P i l o t e s , m a i s t r e s de n a v i r e & a u t r e s " q u i " i o u ' r n ¥ I l e m e n t 
h a n t e n t l a m e r . Ensemble , Un moyen f a c i l , c e r t a i n & tresBeur 
-PQu.r..naYJLger_ JEat_& Qest^ l e q u e l i u s q u e s A j p r e s e n t a e s t e 
i n c o g n u _ a t o u s P i l o t e s . N o u v e l l e m e n t p r a c t i q u e & compose 
en l a n g u e T h i o i s e p a r M i c h i e l C o i g n e t , n a t i f d ' A n v e r s , D e p u i s 
r e v e a j c augmente 7 p a r l e mesme Au theu r^ en ̂ d i v e r s _ e n d r o i c t s . 
H e n r y H e n d n x . Anve r s , 1581 . 

COLLINS, CAPT. GREENVILK G r e a t B r i t a i n ' s ( t o a s t i n g P i l o t , B e i n g 
a new and E x a c t s u r v e y o f t h e Sea Coas t o f E n g l a n d arid 
S c o t l a n d , From t h e R i v e r o f Thames t o t he_Wes twa rd and N o r t h -
Ward w i t h t h e I s l a n d s o f _ _ S c i l l y And f r o m t h e n c e t o C a r l i s l e 
l i k e w i s e t h e ^ I s l a n d s o £ J D j ± x i e ^ _ j n d _ _ S h e . t l a n d , D e s c r i b i n g a l l 
t h e H a r b o u r s , R i v e r s , B a y s , Roads ,Rocks , Sands, B u o y s , 
Beacons , J>ea-Marks, Dep ths o f W a t e r , L a t i t u d e , B e a r i n g s and 
D i s t a n c e s f r o m p l a c e t o p lace . The S e t t i n g o f and F l o w i n g o f 
t h e T i d e s ; with d i r e c t i o n s f o r t h e k n o w i n g o f any p l a c e and 
how" "to h a r b o u r a s h i p i n_ the_same w i t h _ S a X e t y _ w i „ t h D i r e c t i o n s 
f o r Coming into t h e Channel b e t w e e n E n g l a n d and F r a n c e . J .Mount 
T.Page and W.Mount , L o n d o n , 1779 

CORTES, MARTIN see R i c h a r d Eden . A r t o f N a v i g a t i o n . 
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- Breye compendio de l a a p h e r a y de l a a r t e de n a v e g a r con 
nuenos I n s t r u m e n t o s y r e g l a s e x e m p l i f i c a d o con muy s u b t i l e s 
d e m o n s t r a c i o n e s ; compuesto p o r M a r t i n C o r t e s n a t u r a l de 
b u r j a l a r o z en e l r e y n o de A r a g o n y de p r e s e n t e v e z l n o de l a 
c i u d a d de Cad iz d i r i g i d o ^ a l i n u i c t i s s i m o monarcha C a r l o Q u i n t o 
Key de l a s Hespanas e Senor N u e s t r o . A n t o n A l v a r e z . S e v i l l e * 
1551. 

CUNNINGHAM, W I L L I A M . The C tosmograph i ca l l G l a s s e . c o n t e y n i n g t h e 
p i e a a a n t P r i n c i p l e s o f Cosmograph ie , Geography , H y d r o g r a p h ! e , 
o r N a v i g a t i o n . J o h n D a y . London,1559• 

EDEN, RICHARD, The A r t e of N a v i g a t i o n c o n t e y n i n g a compendious 
d e s c r i p t i o n of t h e s p h e r e , w i t h t h e m a k i n g o f c e r t e n 
i n s t r u m e n t s and r u l e s f o r N a v i g a t i o n s ; And 
e x e m p l i f i e d b y many ' B e g s a a t g a t i g n a . " W r i t t e n i n Spanysohe 

t o n g u e by M a r t i n C u r T i S And d _ _ e c t 8 - t o t h e WPVTBY CHSrTes 
t h e f y f t e . T r a n s l a t e d o u t of t h e Spanyshe t o n g u e b y R i c h a r d 
E d e n . R i c h a r d J u g g e . London.1561. Note t h i s was r e p r i n t e d 
w i t h v e r y m i n o r changes i n 1572 and 1577. One copy o f t h e 
1584 e d i t i o n g i v e n b y Andrew R o t h w e l l " tc 

-The H i s t o r y o f T r a v a y l e i n the_West ja.nd E a s t I n d i e s and 
other c o u n t r e y s l y i n g by e i t h e r way, t o w a r d s the f r u i t f u l ! 
.and r y c h e M o l l u c c a s As M o s c o u i a , P e r s i a ( t e x t damaged) 
S y r i a , A e g y p t , E t h i o p i a , G u i n e a , Ch ina i n Cathago and 
l ^ i p a n g u . W i t h _ a d i s c o u r s e p f t h e N o r t o J/e_st Passage^ 
^Gathered i n t o . E n g l y s s h e by_ i c h a r d Eden, Newly s e t ' o u t 
j i n ordec and augmeMed_by--iir.ohar,d Miles.,_Im4nanle.d_a.t_ 
London b y R i c h a r d Jugge , 1577* _ 

EDEN, itHstuitw ^ w n n r e v i s i o n s and a d d i t i o n s by TAPP, J O H N ) . 
The A r t e o f N a v i g a t i o n . C o n t a y n i n g a b r i e f d e s c r i p t i o n o f 
t h e S p h e a r e f w i t h t h e P a r t e s and C i r c l e s o f t h e Same: as a l s o 
t h e m a k i n g and use o f C e r t a i n e I n s t r u m e n t e s a V e r y n e c e s s a r i e 
f o r a l l s o r t e s o f Sea-men t o u n d e r s t a n d . F i r s t w r i t t e n i n 
S p a n i s h b y M a r t i n C u r t i s p and t r a n s l a t e d i n t o E n g l i s h b y 
R i c h a r d Eden, and l a s t l y c o r r e c t e d and augmented , w i t h a 
Reg iment o r T a b l e o f d e c l i n a t i o n , and d i v e r s o t h e r n e c e s s a r y 
t a b l e s , and r u l e s o f common N a v i g a t i o n . C a l c u l a t e d ( t h i s 
y e a r e 1596 b e i n g l e a p y e a r e ) b y J . T . . Edward A l l d e . L o n d o n , 
1596. See a l a o CORTES, MARTIN. 

EDEN, RICHARD ( r e v i s i o n s b y TAPP, JOHN). The A r t e o f N a v i g a t i o n 
F i r s t w r i t t e n i n S p a n i s h t o n g u e b y t h a t e x c e l l e n t M a r r i n e r 
and M a t h e m a t i c i a n o f t h e s e t i m e s . M a r t i n C u r t i s . From t h e n c e 
T r a n s l a t e d i n t o E n g l i s h b y R i c h a r d Eden ; And now n e w l y 
C o r r e c t e d and i n l a r g e d w i t h many n e c e s s a r y Tables , . R u l e s a n d 
I n s t r u c t i o n s , f o r t h e more e a s i e a t t a i n i n g t o t h e k n o w l e d g e 
o f N a v i g a t i o n . By J o h n Tapp . B . A . & T . F a w c e t t . London,1630. 

FIGUEIREDO, MANUEL D E . H i d r o g r a p h i a . exame de p i l o t o s . no o u a l se 
contem a , r ega s que t o d o p i l o t o deve guardaa em suas 
navegacoes , a s s i no s o l , v a r i a c a o d a g u l h a . como no c a r t e a r , 
com a l g u n s r e g f a s da navegacao , de t e s t e . O e s t e . . . e m os 
r o t e i r o s de P o r t u g a l p e r o o B r a s i l . R i o de P l a t a . . . e t c . 
Eedro Crasbeeck , L i s b o n , 1 6 0 9 . 

FIGUEIREDO, MANUEL DE. H o t e l r o e Navegacao das I n d l a s O c c i d e n t a l s 
l l h a s , A n t i l h a s do Mar Oceano O c c i d e n t a l , com suae d e r r o t a s . 
Sondas, f u n d o s e conhecenqas . 
Novamente o rdenado aegundo os P i l o t o s , p o r Manoe l de 
F i g u e i r i d o , que s e r v e de Cosmographo M o r , p o r m a n d a d o « d e s u a 
M a j e s t a d e n e s t e s Reynos e s e n h o r i o s de P o r t u g a l . D l r i g i d o a 
Pom C a r l o s de B o r g a , Conde do F i c a l h o . do Conce lho do E s t a d o 
de sua Magea tade . Pedro C r a s b e e c k . L i s b o n 1609. 

F R I S I U H . G M f f l . De J ^ r i n c i p i i s A s t r o n o m i a e e t Cosmographiae Deo 
u s u CI o b i ad_eodein" e d i t i . I t e m de o r b i s d i v i s i o n e f t e t i n s u l i s 
r e b u s et i n s u l i s r ebua n u p e r i f l u e j a j t l a , l o a n Grapheus , A n t w e r p , 

http://_Im4nanle.d_a.t_
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F R O I S . F r . L U I S . B r e v i s J a p o n i c a e i n s u l a e . 

quarundum i n - g a m i r a b i l i u m , , a P a t r i b u s 

< l o n s t a n t l ^ r s u b i T t . B r r f c m a h T c a . C o l o g n e . 1SB2. 
GFJJDEBT^IC'am. A s h o r t h i s t o r y o f t h e Church i n M a l a b a r f r o m t h e 

t i m e o f i t s f i r s t b e i n g d i s c o v e r e d by t h e P o r t u g u e s e i n t h e 
y e a r 1501 u n t i l t h e c e l e b r a t i o n o f t h e f o l l o w i n g synod i n t h e 
y e a r 159?. S. S m i t h and B . W a l f o r d , London,1713 (1st e d . 1694) 

GRYNEAUS, SIMON. Nouus O r b i s Regionum de I n s u l a r u m v e t e r i b u s 
m c o g n i t a r u m . Henagium, B a s l e , 1537o 

GUICf(ARDINI,FRANCESCO. l a H i s t o r i a d ' I t a l i a d i M . F r a n c e s c o 
G u i c c i a r d l n i G e n t i l ' h u o m o F i o r e n t i n o . J i v i s a i n V e n t i L i b r i 
R i s c o n t r a t a con t u t t i g l i a l t r i h i s t o r i c i . & o A u t o x l . . che d e l l 
i s t e s s e cose h a b b i a n o s c n t t o , p e r Tomaao P o r c a c c h i da C a s t i g l i o n e 
a r r e t i n o , C o n G u i d i c i o f a t t o d a l medesmo.per d i s c o p r i r t u t t e l e 
b e l l e z z e d i q u e s t a K i s t o n a i & >vaa R a c c o l t a d i • t u t t e l e 
S e n t e n t i e s p a r s e p e r 1 ' o p e r a . E t con due Tauoles v n a de g l i 
A u t o r e c i t a t i i n m a r g i n e , & l ' a l t r a d e l l e cose n o t a b l i . 
A g g i u n t o u i 1 a V i t a d e l l ' A u t o r e s c n t t a da M . Remig io F i o r e n t i n o , 
P i e t r o M a r i a B e r t a n o . V e n i c e , 1616. 

HAKLUYT, RICHARD. The P r i n c i p a l l N a v i g a t i o n s . V o i g e s and 
d i s c o v e r i e s o f t h e E n g l i s h N a t i o n , made b y Sea o r o v e r L a n d , 
t o t h e mos t r emote and f a r t h e s t d i s t a n t Q u a r t e r s o f t h e E a r t h 
a t any t i m e w i t h i n t h e compasse o f t h e s e 1500 y e a r e s ; D e v i d e d 
i n t o t h r e e S e v e r a l l p a r t s , a c c o r d i n g to t h e p o s i t i o n s o f t h e 
R e g i o n s w h e r e u n t o t h e y were d i r e c t e d . The f i r s t , c o n t e i n l n g 
t h e p e r s o n a l l t r a v e l s o f t h e E n g l i s h u n t o i u d e a » S y r i a , A r a b i a , 
t h e r i v e r E u p h r a t e s , B a b y l o n , B a l s a r a g t h e P e r s i a n G u l f e . 
Ormuz, c E a u l , Goa, I n d i a , and many I s l a n d s a d i o y n i n g t o t h e 
S o u t h p a r t s o f A s i a ; t o g e t h e r w i t h t h e l i k e u n t o E g y p t , t h e 
c h i e f e s t p o r t s and p l a c e s o f A f r i c a w i t h i n and w i t h o u t t h e 
S t r e i g h t o f G i b r a l t a r , and a b o u t t h e famous P r o m o n t o r l e o f 
Buona E s p e r a n z a . The s econd , c o m p r e h e n d i n g t h e w o r t h y 
d i s c o v e r i e s o f t h e E n g l i s h t o w a r d s t h e N o r t h and N o r t h e a s t b y 
Sea, as o f L a p l a n d , S c r i k f i n i a , C o r e l l a , t h e B a l e o f S . N i c h o l a s , 
t h e I s l e s o f C o l g o i e v e . V a l g a t s , and Nova Zembla t o w a r d t h e 
g r e a t r i v e r 0b f l w i t h t h e m l g h t i e E m p i r e o f R u s s i a , t h e 
Casp ian Sea, G e o r g i a , A r m e n i a , M e d i a , P e r s i a , Bogha r i n B a c t r i a , 
& d i v e r s k ingdoms i n T a r t a r i a . The t h i r d and l a s t , i n c l u d i n g 
t h e E n g l i s h v a l i a n t a t t e m p t s i n s e a r c h i n g a l m o s t a l l t h e 
c o r n e r s o f t h e v a s t e new w o r l d o f A m e r i c a , f r o m 7 3 . d e g r e e s 
o f N o r t h e r l y l a t i t u d e S o u t h w a r d , t o M e t a I n c o g n i t a , 
N e w f o u n d l a n d , t h e maine o f V i r g i n i a , t h e p o i n t o f F l o r i d a , t h e 
B a i e o f M e x i c o , a l l t h e i n l a n d o f Nova H i s p a n l a . t h e c o a s t o f 
T e r r a f i r m a , B r a s i l l , t h e r i v e r o f P l a t e , t o t h e S t r e i g h t o f 
M a g e l 1 a n ; and f r o m i t t o t h e S o u t h Sea %oChili, P e r u , X a l i s c o , 
^ e ' G u I T e o f C a l i f o r n i a , Nova A l b i o n upon t h e b a c k s i d e o f 
Canada, f u r t h e r t h e n e v e r any C h r i s t i a n h i t h e r t o h a t h p i e r c e d . 
Whereunto i s added t h e l a s t most renowmed E n g l i s h N a v i g a t i o n , 
r o u n d a b o u t t h e w h o l e Globe o f t h e E a r t h . George B i s h o p & 
R a l p h N e w b e r i e . London,1589 and 1600. See a l s o H a k l u y t 
S o c i e t y E d i t i o n , 1905-19Q2f. MacLehose & Sons, Glasgow. 

HARRIS, JOHN. N a v i g a n t i u m I t i n e r a n t i u m B i b l i o t h e c a , o r a c o m p l e a t 
C o l l e c t i o n o f Voyages and T r a v e l s c o n s i s t i n g o f above F o u r 
Hundred o f t h e M o s t A u t h e n t i c k W r i t e r s b e g i n n i n g w i t h H a k l u l t , 
Pu rchas and i n E n g l i s h , Ramusio i n I t a l i a n , Theveno t i n F r e n c h , 
De B r y and G r y n a e i i , Novus O r b i s i n L a t i n , t h e D u t c h E a s t 
I n d i a Company i n D u t c h , and c o n t i n u e d w i t h o t h e r s o f n o t e 
t h a t have p u b l i s h e d H i s t o r i e s , Voyages , T r a v e l s o r D i s c o v e r i e s , 
a r e an E n g l i s h , L a t i n , F r e n c h , I t a l i a n , S p a n i s h , P o r t u g u e s e , 
German o r D u t c h o r i g i n e s , r e l a t i n g t o any p a r t o f A s i a , A f r i c a , 
A m e r i c a . Europe o r t he I s l a n d s t h e r e o f t o t h e p r e s e n t t i m e . 
W i t h t h e heads o f s e v e r a l l o f o u r most c o n s i d e r a b l e 
commanders^ and g r e a t number o f e x c e l l e n t maps o f a l l p a r t s 
o f t h e w o r l d and c u t s o f Mos t C u r i o u s T h i n g e s i n a l l t h e 
v o y a g e s . A l s o an A p p e n d i x o f t h e Remarkab le A c c i d e n t s a t - S e a , r 

_ and s e v e r a l l o f c o n s i d e r a b l e engagements , t h e C h a r t e r s , A c t s ' 
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r e l a t i n g t o t h e U n i o n o f t h e Two Companies t h r o u g h p u t t h e 
w o r l d . A l l O r i g i n a l l Papers p r i n t e d a t l a r g e as t h e P o p e ' s 
B u l l t o d i s p o s e o f t h e V e s t I n d i e s t o t h e K i n g o f S p a i n e , 
L e t t e r s P a t e n t f o r e s t a b l i s h i n g Companies o f M e r c h a n t s , as 
t h e R u s s i a , E a s t I n d i a Companies , e t c . , L e t t e r s f r o m G r e a t 
Men t o a n o t h e r , s h o w i n g t h e i r T i t l e s , S t y l e , e t c . b y J o h n 
H a r r i s A . M . , F . R . S . . John B e n n e t , John N i c h o l s o n and D a v i d 
M i d w i n t e r . London ,1705 . 2 V o l s . 

HAWKINS, RICHARD. The O b s e r v a t i o n s o f S i r R i c h a r d H a w k i n s i n h i s 
v o i a g e i n t o t h e S o u t h Sea Anno D o m i n i 1 5 9 3 . J o h n J a g g a r d , 
London,1622. 

HONDIUS ,I(5D0CUS. V e r a T o t i u s E x p e d i t i o n i s N a u t i c a e D e s c r i p t i o 
D . F r a n c . D r a c i . . . A d d i t a e s t e t i a m v i v a d e l i n e a t i o n a v l g a t i o n e , 
Thomae C a u n d i s h . . . I f t d o c u s H o n d i u s f Amsterdam, c .1595 . (Map) ' 

LXJUSCHOTEN, JOHN- BU2GHEN VAN . H i s D i s c o u r s o f Voyages i n t o ye 
E a s t and West I n d i e s B e v i d e d i n t o Poure B o o k e s . John W o l f e , 
London , 159#. ( T h i s w o r k was t r a n s l a t e d lay Wil l iam P h i l l i p . ) 

MACROBIUS, Somnium S c i p i o n i s ex C i c e r e n i s L i b r o de R a p u b l i c a 
Sex to E x c e r p t u m . J o c o d i u s B a d u i s , P a r i s , 1524. 

MEDINA, PEDRO DE, A r t e de Nave'gar en se c d n t i e n e n t o d a s l a s r e g l a s 
D e o l a a a s l o B s a S e c r e t o s . y A u i s o s . que .a l a buena 
n a v e g a o i o son n e c e s s a r i o s . y se deue s a b e r . h e c h a p o r 
e T r o a e s t r o .rearo ae Kspafta,, y d'e l a f l dos1 S l c l l l l a s Sa e con 
p r i v i l e g i o i m p e r i a l . F r a n c i s c o de C o r d o v a . V a l l a d o l i d * 1 5 4 5 * 

- See LAMB, URSULA. A N a v i g a t o r ' s Un ive r se , . The T . i h m de 
Cosmographia o f 1538 by Pedro de M e d i n a . 

- R e g i m i e n t o de n a v e g a c i o c o n t i e n e l a s casas que l o s p i l o t o a 
E r a de s a b e r p a r a b i e n navegars y a u i s o s que h a u de t e n e r 
p a r a p e l e g r o s que navando l e s pueden s u c e d e r T . . P o r e l M a e s t r o 
Pedro de M e d i n a . S imon C a r p i n t r o , S e v i l l e 1543. A l s o l a t e r 
e d i t i o n s i n 1552, 1562, 1563. 

MILLAR, GEORGE HENRY. The New and U n i v e r s a l System o f Geography 
b e i n g a Complete H i s t o r y and D e s c r i p t i o n o f t h e Whole W o r l d . 
A l e x Hogg . London,1783. 

NORMAN ROBERT' T h e Newe A t t r a c t i v e , c o n t a i n y n g a s h o r t d i s c o u r s e 
o f t h e Magnet o r L o d e s t o n e , and amongst h i s o t h e r v e r t u e s , o f 
a new d i s c o v e r e d s e c r e t and s u b t i l p r o p e r t i e . c o n c e r n i n g t h e 
D e c l i n y n g o f t h e N e e d l e , t o u c h e d t h e r e w i t h u n d e r t h e p l a i n e 
o f t h e h o r i z o n . Now f i r s t f o u n d e o u t b y R o b e r t Norman 
H y d r o g r a p h e r . H e r e u n t o a r e annexed c e r t a i n e n e c e s s a r i e r u l e s 
f o r t h e a r t o f N a v i g a t i o n , b y one R . N . . P r i n t e d b y J o h n 
K y n g s t o n f o r R i c h a r d B a l l a r d , London,1581. 

- See a l s o BOROUGH, WILLIAM 
NICOLAS DE N I C O L A I . L ' A r t de Navjg>cv de M a i s t r e de P i e r r e de 

Medine E s p a i g n o l : c o n t e n a n t t o u t e s l e s r e i g l e s , s e c r e t s e t 
ense ignemen t s n e c e s s a i r e s , a l a bonne n a v i g a t i o n . T r a d u i t 
de C a s t i l l a n en Fqranqoys, avec a u g m e n t a t i o n e t i l l u s t r a t i o n 
de p l u s i e u r s f i g u r e s e t a n n o t a t i o n s , p a r N i c o l a s de N i c o l a i , 
d u Dauphine". Geographe du t r e s C h r ^ s t i e j i Roy H e n r i I I de ce 
Norn; E t d e d i e a sa t r e s Augus t e M a i e s t e . A L y o n chez 
G u i l l i a u m e R o u i l l e Avec P r i v i l e g e p o u r d i x ans 1554. 

PINTO, FERNAO MENDES. P e r e g r i n a c a m de Fernam Mendez P i n t o . Em que 
da Conta de M u y t a s e muyto e s t r a n h a s cousas que v i o & o u u i o 
no r eyno da C h i n a , no da T a r t a r i a , no do S o m a u que 
v u l g a r m e n t e se chama S iao no do C a l a m i n h a n . no de Pegu, no de 
M a r t a u a f f . & em o u t r o s muy tos r e y n o s & s e n h o n o s das p a r t e s 
O r i e n t a l s , de que n e s t a a nossas do O c c l d e n t e ha muyto pouca 
o u nenhua n o t i c i a . Et tambem da c o n t a de muy tos ca.noR 
p a r t i c u l a r e s que a c o n t e c a r a o a s s i a e l l e como a o u t r a s m u y t a s 
p e s s o a s . E no s i m d e l l a t r a t a b revemen te de a l g u a s cousas & 
da m o r t e do s a n t o Padre m e s t r e F r a n c i s c o X a v i e r u n i c a l u z & 
r e s p l a n d o r d a q u e l l a s p a r t e s do O r i e n t e & R e y t o r n e l l a s 

http://ca.no
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u n i v e r s a l da Companhia de I e s u s . Pedro Crasbeeck , L i s b o n 1614. 
PLAUTIUS, GASPAR(pseud. HONORIUS PHILIPONUS) . Nova t v n i s t r a n s a c t a 

n a v i g a t i o . N o v i o r b i s I n d i a e O c c i d e n t a l i s e t nunc p r i m u s a 
v a r i i s s c r i p t o r i b u s i n unum c o l l e c t a , a u t h o r e H . P . O b s e r v a t i o 
de Magneta N a u t i c o . V a t i c i n i u m de Mess ina^ 1621. 

PTOLEMY, ( e d . PIRKHSIMER). Geograph icae e n a r r a t i o n l s l i b r i o c t o 
B . P i r k h e y m h e r o i n t e r p r e t e a n n o t a t i o n e a de Reg io Monte i n 
e r r o r e s comiasos Ange lo i n t r a n s l a t i o n e s u a . G r i e n g e r i u s , 
B a s l e , 1 5 2 5 . 

- G e o g r a p h i a u n i v e r s a l i a , v e t u a e t nova e n a r r a t i o n l s L i b r o s V I I I 
quorum p r i m u s nova t r a n a l a t i o n e P i r k h e i m e n e t a c c e s s i o n e 
c o m m e n t a n o l i l l l u s t r i o r . . . r e d d i t u a e a t . H . P e t r a m . B a s l e , 1545. 

PURCHAS, SAMUEL. H a k l u y t u s Poathumus o r Purchaa H i s P i l g r i m e s . 
c o n t e y n i n g a H i s t o r y o f t h e W o r l d o r sea voyages and l a n d 
t r a v e l l a , by E n g l i a h m e n and others,., , . .W^ere^^Qo^ ' s Wonders 
and N a t u r e and P r o v i d e n o e , The A c t e a . A r t e a . V a r i e t i e s , and 
V a n i t i e s o f Men, w i t h a w o r l d o f t h e w o r l d ' a R a r i t i e s , and b y 
a w o r l d o f Eye w i t n e s s A u t h o r s r e l a t e d t o t h e W o r l d . Some 

a b b r e v i a t e d . 11" L u s t ^ a t e d w i t h N o t e s , ]?nl a.-rg«rl w i t h D i s c o u r s e s . 
A d o r n e d w i t h / $ f a fift M r e % a _ ^ s . Each c o n t a i n i n g f i v e Books 
b v Samuel Purchaa B . D t . H e n r y F e t h e r a t o n e . London,1625 5 V o l s . 

RECORDE, ROBERT. The C a s t l e ofJ_aQwlj?j3_3t„ c o n t a i n i n g t h e 
e x p l i c a t i o n o f t h e sphe re b o t h c e l e s t i a l and m a t e r l a l l and 
d i v e r s t h i n g e s i n c i d e n t t h e r e t o . Reyner W o o l f e . London 1557. 

REUWICH, E . Re iae i n s H e i l i g e L a n d . B e r n h a r d v o n B r e y d e n b a c h . 
M a i n z , 1 4 8 6 . 

ROBERTSON, JOHN. The_-Elements o f N a v i g a t i o n . C o n t a i n i n g t h e t h e o r y 
and p r a c t i c e , w i t h t h e n e c e a a a r y t a b l e s . To w h i c h i s added a 
t r e a t i s e on M a r i n e F o r t i f i c a t i o n . . . T h i r d e d i t i o n , w i t h 
a d d i t i o n s , and compendiuma f o r f i n d i n g t h e L a t i t u d e a t Sea . 
2 V o l s . Mount & Page, London , 1772. 

- F o u r t h e d i t i o n w i t h a d d i t i o n s , r e v i s e d by W.Wales . A_ 
d i s s e r t a t i o n on t h e r i s e and p r o g r e s s o f t h e modern a r t of 
n a v i g a t i o n b y T . W i l s o n . 2 V o l a . London,1780. 

- The E l e m e n t s o f N a v i g a t i o n , c o n t a i n i n g t h e t h e o r y and p r a c t i c e , 
w i t h t h e n e c e s s a r y t a b l e s . To w h i c h i s added a t r e a t i s e on 
m a r i n e f o r t i f i c a t i o n . C o r r e c t e d w i t h a n n o t a t i o n s b y W i l l i a m 
Wales and w i t h t r e a t i s e b y James W i l s o n . 5th. e d . London,1784. 

STRABO. S t r a b o Graece & L a t i n e cum N o t i e I s a a c i C a s u a b o n i . P a r i s , 
1620. f 

THE VET, ANDRE. L a Cosmographle u n i v e r s e l l e d« Andre* Theve t 
cosmographe d u r o y . I l l u s t r e e de d i v e r s e s f i g u r e s dea choaee 
p l u s r e m a r q u a b l e s reve's p a r l ' a u t e u r e t i n c o g n u e a de noz 
a n c i e n s & m o d e r n s . 2Vols. P . L . H u l l i e r , P a r i s , 1575. 

TUNSTALL, CUTHBERT. De A r t e S u p p e t a n d l L i b r i Q u a t t u o r . Pynson , 
London,1522. 

VIVERO, RODRIGO d e . R e l a z i o n que hace Don R o d r i g o de V i v e r o 
V e l a s c o . . . See JULIETTE MONBEIG Japon e t d u b o n gouvernmen t 
de l ' e a p a g n e e t dea I n d i e s . T r a d u i t e t p r e a e n t e p a r J u l i e t t e 
M o a t b e i g S . E . V . P . E . N . P a r i a , 1 9 7 2 . 

WAGHENAER, LUCAS J A N S O O N , ( t r ) ANTHONY ASHLEY. The M a r i n e r s M i r r o u r 
w h e r e i n may p l a y n l e y be seen t h e c o u r s e s , h e i g h t s , d i s t a n c e s , 
d e p t h s , s o u n d i n g s , f l o u d e s and e b s , r i B i n g o f r o c k s Bands and 
and s h o a l d a , w i t h t h e marka f o r t h e n t r i n g s o f t h e Harborot t f l fos 
Havens and P o r t s o f t h e g r e a t e s t p a r t o f Europe 1 t h e i r 
s e v e r a l t r a f i c k s and c o m m o d i t i e s t o g e t h e r w i t h R u l e a and 
i n t r u m e t e a o f N a v i g a t i o n . F i r B t made and s e t f o u r t h i n d i v e r t 
e x a c t a e a c h a r t s , by t h a t famous N a v i g a t o r Luke Wagenar o f 
E n c h u i s e n , And now f i t t e d w i t h n e c e a s a r i e a d d i t i o n s f o r t h e 
use o f E n g l i s h m e n b y A n t h o n y A s h l e y . H e r e i n a l s o may be 
u n d e r s t o o d t h e e x p l o i t s l a t e l y a c h i e v e d b y t h e r i g h t 
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H o n o u r a b l e t h e L . A d m i r a l o f E n g l a n d w i t h h e r Mat N a v i e 
some s e r v i c e s don b y t h a t w o r t h y K n i g h t S r . F r a . D r a k e . 

(No p l a c e o f p u b l i c a t i o n g i v e n ? L o n d o n , 1588) 
- S p i e g h e l d e r Z e e v a e r t , vande n a v i g a t i e d e r V e s t e r c h e Z e e . 

Innehoudende a l l e de Custe y a V r a n c k r i j c k Spa ignen en t ' 
p r i n c i p a e l a s t e d e e l van E n g e l a n d t 9 i n d i u e r s c h e Zee C a e r t e 
Begrepe met den g e b r u i j c k e v a n d i e n , n u met g r o o t e r 
n a e r s t i c h e i . i t b i . i ee v e r g a d e r t i n g h e r p r a c t i z e g r t . D o o r L u c a s 
Jansz Waghenaer P i l o o t o f t e S t n l j r i n a n R e s i d e r e n d e I o d e 
vermaerde Z e e g t a d t ^ E n c h u i s e n . C u m p r i v i l e g i o ad decennium Reg-
1583 Ma e t C a n c e l l a r i e B r a b a n t i e . C h r i s t o f £ * l P l a n t i n , 
L e y d e n , 1 5 8 5 ( S e e R . A . S k e l t o n f o r a f a c s i m i l e e d i t i o n s of 
T e e r s t e Dee l Vande S p i e g h e l d e r Zee v a e r t j f h i c h c o n t a i n e d 23 
c h a r t s , and H e t Tweede Dee l van de S p i e g h e l d e r Zee*>aerdt vande 
d e r Wes te r sche Zee , p u b l i s h e d i n 1585 c o n t a i n i n g a n o t h e r 21 
c h a r t s . The 1585 e d i t i o n i s a r e p r i n t o f b o t h p a r t s . L a t i n 
t e x t s e n t i t l e d Speculum N a u t i c w n appeared i n 1586 w i t h 45charts 
and 1591 with47 c h a r t s , a n d a D u t c h t e x t w i t h 46 c h a r t s in1588.) 

- T h r e s o o r de Z e e v a e r t . P . R a p h e l e n g i u s , Amsterdam, 1 5 9 2 . ( L a t e r 
e d i t i o n s 1596, 1598, 1602, 1608,and a F r e n c h e d i t i o n i n 1601.) 

WRIGHT, EDWARD. C e r t a m e E r r o r s I n N a v i g a t i o n . D e t e c t e d and . 

c o r r e c t e d By Edw. W r i g h t W i t h Many a d d i t i o n s t h a t e e r e i n t h e 
f o r m e r e d i t i o n as a p p e a r e t h i n t h e r . e x t pages . F e l i x K n i g h t , 
L o n d o n , 1 6 1 0 . (2nd. e d i t i o n . ) 

F a c s i m i l e s , R e p r i n t s , and P r i n t e d V e r s i o n s o f M a n u s c r i p t s . 

ANN0NYM0US, The Lawes and S t a n d i n g 0 r d e r s _ o f t h e - E a s t I n d i a 
Company.1621. Gregg I n t e r n a t i o n a l R e p r i n t , A l d e r s h o t , 1 9 6 § . 
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