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a) L o c a t io n  an d  P h y e ie a l  F e a tu r e s #

The I s l a n d  o f  A rran# i n  th e  F i r t h  o f  C lyde# i s  th e  

s i t e  o f  one o f  t h e  f i v e  known T e r t i a r y  v o lc a n ic  com plexes o f  

w e s te rn  S co tla n d #  The p r e s e n t  s tu d y  i s  c o n c e rn e d  w ith  th e  

e a s t e r n  p a r t  o f  th e  C e n t r a l  Complex o f  A rran# and i n  

p a r t i c u l a r  w i th  th e  a r e a  a b o u t th e  h ead  o f  G len  Dubh#

(O .B .H at# G rid# Bef# 9934 )•  The a r e a  i s  p a r t  o f  a

d i s s e c t e d  p la te a u #  w i th  a  u n ifo rm  summit l e v e l  i n  th e  pealcs 

o f  A*Chruach (1 6 7 9 ft# )#  B he in n  B hreac  (1 6 4 9 f t# )# and  A rd 

B h e in n (1676f t # )# E xposu re  i s  s p a r s e  o v e r  m ost o f  th e  a r e a  

mapped# t h e  g ro u n d  c o n s i s t i n g  m a in ly  o f  r o l l i n g  g ra s s y  h i l l s  

and S h a llo w  v a l l e y s  f i l l e d  w i th  p e a t  and  h ea th *

I n  th e  n o r th e r n  p a r t  o f  th e  area#  th e  p l a t e a u  i s  c u t  

s h a r p ly  b y  t h e  deep g l a c i a l  v a l l e y  o f  01eann-ant*-B uidhe# 

and on  i t s  s lo p e s  th e  s tre a m s  o f  A l l t  n a  C alam an and th e  

G len  Id g  B urn  c u t  down to  b e d - ro c k . To th e  w e s t and s o u th  

e x p o su re s  a r e  s c a r c e  e x c e p t i n  th e  deep  v a l l e y  o f  G len  C ra ig a g .

The o n ly  l a r g e  a r e a s  o f  good e x p o su re  a r e  on th e  e a s t e r n  

m arg in  o f  t h e  Complex# w here th e  p l a t e a u  i s  d e e p ly  d i s s e c t e d  

b y  th e  v a l l e y s  o f  G len  Dubh and  G len  Q rm idale# th e  fo rm e r  

p ro v id in g  an  a lm o s t co m p le te  ro c k  face#  i n  a  s te e p  c o i r e  

w a l l  (Be© F i g s .2 a  and 2b# 3 a  and  3b# 4^)#

b )  H is to r y  o f  r e s e a r c h

E a r ly  w ork i n  t h i s  p a r t  o f  A rra n  was c a r r i e d  o u t  b y  

M eeker (1640)#  Eamsay (1640)#  B ryce (1855 ) an d  % irk e l (1871)#



The f i r s t  im p o r ta n t  o o n t r ib u t io n  on th e  C e n t r a l  Complex# 

however# was t h a t  o f  P each  and  Gunn (1901) who © B ta h lish e d  

th e  v o lc a n ic  n a t w e  o f  th e  Complex# Gunn fo u n d  rem an ie  

m asses  o f  f o a s i l i f e r o u s  M esoso ic  ro c k s  l y i n g  w i th in  th e  

ven t#  and  d e m o n s tra te d  th e  p o s t-^ C re taceo n s  age  o f  th e  

ig n e o u s  a c t i v i t y #

T y r r e l l  (1 9 2 8 ) made a  m a jo r  c o n t r i b u t i o n  t o  th e  g eo lo g y  

o f  th e  area*  He showed t h a t  th e  Complex c u t s  th ro u g h  

fo rm a tio n s  o f  O ld  Red S an d s to n e  and  Hew Red S a n d s to n e  age# 

su p e rim p o s in g  a  r e g io n a l  domed s t r u c t u r e  on  an  e a r l i e r  

so u th w ard  t i l t  a s s o c ia te d  w i th  th e  i n t r u s i o n  o f  th e  much 

m ore e x te n s iv e  n o r th e r n  G ra n i te  o f  A rran# He d ev e lo p e d  

th e  t h e o r i e s  o f  G reg o ry  (1924) on th e  o r i g i n  o f  th e  

p y r o c l a s t i c a  a n d  b r e c c i a s  o f  th e  Complex# and  p o s tu l a t e d  

a  s t r u c t u r e  f o r  th e  Complex a n a lo g o u s  w i th  t h a t  o f  th e  

r i n g  c e n t r e s  o f  Bkye an d  Mull# T y r r e l l  r e g a rd e d  th e  

w e s te rn  p a r t  a s  a  c o m p lic a te d  v o lc a n ic  v en t#  su rro u n d e d  

b y  a  w ide r i n g  o f  g r a n i t e  an d  g ranophyre#  The m a rg in a l  

g a b b r o - d io r i t e  m asses# p a r t i c u l a r l y  t h a t  o f  G len  Dubh# w ere 

re g a rd e d  a s  th e  b ro k e n  re m n an ts  o f  a n  e a r ly  gabbro  ring#» 

dyke# now g r e a t l y  in t r u d e d  and  " h y b r id is e d "  b y  th e  g r a n i t e .

The gabbro  m asses  o f  G len  Dubh w ere r e g a rd e d  as a p a i r  

o f  r in g -d y k e s#  s e p a r a te d  by  an  a r c u a te  f a u l t  and  a  s c r e e n  o f  

q u a r t s ! te#  The g r a n i t e  was d e s c r ib e d  a s  i n t r u d i n g  th e  b a s i c  

ro c k s  from  b e lo w  and  t o  th e  West# fo rm in g  th e  com plex s u i t e  

o f  h y b rid s#
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K ing  (19 5 5 ) s tu d ie d  th© A rd B heinn  a r e a  o f  th e  Complex 

and showed t h a t  i t  r e p r e s e n te d  a o a ld e r a  o f  B ubsidenee# 

w i th in  w hich  t h e r e  o c c u r re d  a  num ber o f  v o lc a n o e s#  t h e i r  

f o c i  c o in c id in g  r o u ^ l y  w i th  th e  p r e s e n t  peaks#  The a r e a  

was rem apped i n  c o n s id e r a b le  d e t a i l #  and  a  com plex ig n eo u s  

h i s t o r y  was d e m o n s tra te d . K ing  s u g g e s te d  t h a t  th e  a r c u a te  

fo rm s o f  many o f  th e  ig n e o u s  b o d ie s  w ere c o n t r o l l e d  by  

p r e - e x i s t i n g  o r  su b sé q u e n t a r c u a te  f r a c tu r e s #  r a t h e r  than#  

aa had  b e e n  p r e v io u s ly  h e ld #  t h a t  th e  I n t r u s i o n s  and  r i n g -  

f r a c t u r e s  w ere a im u lta n e o u s  and in te rd e p e n d e n t*  (o f*R ichey#  

1948p. 51)#
The A rd  B heinn  a rea#  w h ich  K ing  mapped# a d jo in s  th e  

a r e a  o f  t h e  p r e s e n t  s tu d y  to  t h e  W est,

c ) The f i e l d  o f  th e  to r e s e n t  s tu d y .

The r e s u l t s  o f  th e  r e c e n t  d e t a i l e d  w ork b y  K ing  ( o p . c i t # )  

on th e  w e s te rn  p a r t  o f  th e  C e n t r a l  Complex s u g g e s te d  t h a t  

s i m i l a r  d e t a i l e d  work on th e  e a s t e r n  p a r t  o f  th e  Complex m igh t 

p ro v e  to  b e  s i m i l a r l y  re w a rd in g . F u r th e r#  T y r r e l l  n o te d  

(1928) t h a t  d e t a i l e d  p e t r o l o g i c a l  w ork was r e q u i r e d  on th e  

ro o k s  o f  th e  h y b r id  s u i t e  o f  G len  Dubh# I t  was c o n s id e re d #  

th e r e f o r e #  t h a t  i t  w ould b e  w o rth  w h ile  u n d e r ta k in g  d e t a i l e d  

m apping o f  th e  e a s t e r n  p a r t  o f  th e  Complex# w i th  p a r t i c u l a r  

a t t e n t i o n  to  th e  a r e a  o f G len  Dubh#

The w hole o f  th e  e a s t e r n  p a r t  o f  th e  Complex was 

mapped a t  a  s c a l e  o f  6" to  one m ile#  u s in g  a i r  -  p h o to g ra p h s  

f o r  c o n tro l#  I n  t h e  l i m i t e d  a r e a s  o f  good exposu re#
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e s p e e ia lX y  a ro u n d  G lœ  Dubh w here th e  g e o lo g y  i s  m ost complex# 

p la n e  -  t a b l e  s u rv e y s  w er4 made# T h ese  o c c u p ie d  th e  m a jo r  

p a r t  o f  t h e  tim e  s p e n t  i n  th e  f i e ld #  and  p ro v id e  th e  b a s i s  

f o r  m oat <t t h i s  study*  A p p ro x im a te ly  l |  sq .m ls#  a t  th e  

h e a d  o f  G len  Dubh w ere mapped i n  t h i s  way# a t  a  s c a l e  o f  

24^  ̂ t o  one m ile#  and  s e l e c t e d  p a r t s  o f  t h i s  a r e a  w ere rem apped 

a t  a  s c a l e  o f  96" to  one m ile  t o  r e p r e s e n t  a d e q u a te ly  th e  

g e o lo g ic a l  d e t a i l  observed*  A bout 450 sp ec im en s w ere 

c o l le c te d #  a n d  290 t h i n  s e c t i o n s  h av e  b e e n  examined# On 

s e l e c t e d  rocks#  m in e r a jo g ie a l  d e te r m in a t io n s  o f th e  o p t i c a l  

p r o p e r t i e s  o f  t h e  p y ro x e n e s  and  p l a g i o e l a s e s  have b ee n  made# 

u s in g  u n iv e r s a l  s ta g e  te c h n iq u e s  to  d e te rm in e  o p t i c  a x i a l  

a n g le s  i n  th e  p y ro x e n es  an d  a l b i t e  tw in  o r i e n t a t i o n s  i n  th e  

f e l s p a r s #  F o r  py roxenes#  r e f r a c t i v e  in d i c e s  w ere d e t e r ­

m ined b y  im m ersion  m ethods# B ig h t ch ean ica l a n a ly s e s  h av e  

b e e n  made# two o f  s e l e c t e d  ro o k s  by  * c l a s s i c a l *  m ethods# 

(W ash ing ton  1931)# and  a  s e r i e s  o f  s i x  on a  c o n ta c t  specim en# 

by  * ra p id *  m ethods a f t e r  t h e  m ethod o f  S h a p iro  and  B ram ock#  

(1952 and  1956) w i th  m in o r m o d if ic a t io n s #

The w ork on  w hich  t h i s  t h e s i s  i s  b a s e d  was done w h ile  th e  

w r i t e r  was a r e s e a r c h  s tu d e n t  i n  th e  D ep a rtm en t o f  G eology 

o f  th e  U n iv e r s i ty  o f  G las go vf# D u rin g  t h i s  p e r io d #  h e  was 

s u p p o r te d  b y  g r a n t s  from  th e  F a c u l ty  o f  S c ie n c e  o f  t h a t  

U n iv e rs i ty #  w hich  a r e  g r a t e f u l l y  acknow ledged* The w r i t e r  

w ish e s  t o  acknow ledge a l s o  th e  s u p e r v is io n  an d  g u id a n c e  o f
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P r o f e s s o r  T . H# G eorge and  o f  Dr* D* R* Bowes# b o th  o f  th e  

D epartm en t o f  G eology o f  th e  U n iv e r s i ty  o f  Glasgow*

d) Summary o f  r é s u l t é

I n  th e  re -m a p p in g  o f  t h e  e a s t e r n  p a r t  o f  t h e  C e n t r a l  

Ig n e o u s  Complex o f  A rran# th e  g r e a t e r  p a r t  o f  th e  tim e  s p e n t  

was on th e  a r e a  o f  good ex p o su re  and  com plex  g e o lo g y  a ro u n d  

th e  o o i r e  o f  G len  Dubh. The r e s t  o f  t h e  e a s t e r n  p a r t  o f  th e  

Complex was mapped on  a s c a le  o f  6in* to  one m ile#  and m in o r 

amendments w ere  made to  th e  map o f  T y r r e l l  (1 9 2 8 ) .

I n  th e  G len  Dubh area#  t h e  s t r u c t u r e  i s  s im p le , i n  

s p i t e  o f  th e  a p p a re n t  c o m p le x ity  o f  o u tc r o p s .  The ig n e o u s  

fo rm a tio n s  a r e  a r ra n g e d  i n  a l a y e r e d  s e q u e n c e , th e  o r i e n t a t i o n  

o f  th e  l a y e r s  b e in g  ro u g h ly  p a r a l l e l  t o  th e  s lo p e  o f  th e  

ground* The e a r l i e s t  i n t r u s i o n ,  t h e  g ab b ro  and  d o i e r i t e  

m ass , was em p laced  c o n c o rd a n tly  b e n e a th  th e  s e d im e n ta ry  

c o u n try  ro c k s  an d  was fo l lo w e d , p ro b a b ly  w h i le  s t i l l  warm, 

th o u g h  e f f e c t i v e l y  s o l i d ,  by  a t h i n  m ic ro  g r a n i t e  s h e e t .  

I n t r u d e d  m ore o r  l e s s  c o n s i s t e n t l y  a lo n g  t h e  gabbro  o r  

d o i e r i t e  c o n ta c t  w ith  th e  c o u n try  rocks*

B etw een th e  m ic r o g r a n l te  and  th e  b a s i c  r o c k s ,  a v a r i a b l e  

s u i t e  o f  d i o r i t e s  was d e v e lo p e d  by  r e a c t i o n  b e tw een  t h e  two 

ty p es*  The d i o r i t e s  a r e  g ro u p ed  i n  f o u r  m ain  v a r i e t i e s  -  

th o s e  a s s o c i a t e d  w i th  th e  gabbro  ( c o a r s e - g r a in e d  d i o r i t e s ,  

m o s t ly ) ,  an d  th o s e  a s s o c i a t e d  w ith  th e  d o l e r i t e s  ( f i n e ­

g ra in e d  v a r i e t i e s ) ,  and , w i th in  b o th  g ro u p s , th o s e  w h ich  w ere
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m o b ile  a s  a  f l u i d  o f  d i o r i t e  c o m p o s it io n , an.d th o s e  fo rm ed  

b y  a l t e r a t i o n  o f  th e  d o i e r i t e  o r  gabbro  i n  s i tu *  The f i e l d  

r e l a t i o n s  o f  th e  f o u r  ty p e s  a r e  c o n s i s t e n t  o v e r  th e  area#

A f t e r  th e  fo rm a tio n  o f  th e  d i o r i t e s ,  th e  G len  Dubh F a u l t  

was d e v e lo p e d , and  a s s o c i a t e d  m inor f a u l t s ,  w h ich  now, i n  

p a r t ,  d e f in e  th e  m a rg in  o f  th e  com plex.

I n t r u s i o n s  o f  f e l s l t e  fo l lo w e d , th e  m ain  body o f  f e l s i t e  

as  a  m ass a p p a r e n t ly  o f  s i l l  form* T h ese  i n t r u s i o n s  w ere 

o f t e n  b r e o c i a t e d  on i n t r u s i o n ,  and e v o lv e d  c o n s id e r a b le  

am ounts o f  v o l a t i l e s ,  l e a d in g  to  b r e c c l a t i o n  o f  th e  o v e r ly in g  

d o l e r i t e s  an d  g ab b ro s  i n  i r r e g u l a r  v e n ts*  V e in s  o f  f e l s i t i c  

m a t e r i a l  w ere in t r u d e d  a t  t h i s  s ta g e  c u t t i n g  th e  e a r l i e r  

v e in s  a s s o c i a t e d  w i th  th e  m ic ro g ra n lte #

The f i n a l  p h a se  i n  th e  ig n e o u s  h i s t o r y  o f  th e  a r e a  was 

th e  i n t r u s i o n  o f  th e  0 e n t r a i  G ra n i te  o f  th e  Gomplex, c u t t i n g  

and  m etam orphosing  th e  In n e r  g ab b ro s  o f  G len  Dubh, an d  th e  

i n t r u s i o n  o f  a  m in o r s u i t e  o f  sm a ll  a c id  and  b a s i c  dykes*



SL» ™  PART OF IHË CQMPIÆiX
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a) The pegienal Bettinfg*

The coxihtry reeke in to  which the Central Complex was 

intruded are those o f the Old Bed Sandstone and o f  the Kew 

Bed Sandstone* la  the Bast there i s  a thin development of 

Carboniferous strata» which i s  overstepped hy the Hew Red 

Sandstone to the West» and only in  one loca lity»  near 

Windmill Hill» do Carhoniferous rocks form the margin o f  

the complex. (Tyrrell» 1928* p .55)*
The intrusion o f  the Horthem Granite* in  early Tertiary  

times imposed a general southward t i l l  on the area now 

occupied hy the Central Complex* and the doming associated  

with the early  stages o f central a c t iv ity  was suhsequent 

to  th is  t ilt in g *  This feature has heen discussed* and the 

e f fe c t  of the doming on the d isp osition  and outcrop o f the 

country rooks illu s tr a te d  hy Tyrrell (1928* p*l6? •  169* and 1” 

Geological Survey Map).

In the area mapped in  detail* the country rock o f the 

in trusions i s  Old Red Sandstone; elsewhere* where the Hew Bed 

sandstone foxms the contact* the lith o lo g y  i s  so sim ilar to  

that o f the 0#R.S. as to  he d if f ic u lt  to separate in  the 

f ie ld .  Both o f the red sandstones are bleached near the  

contact* and # ie  rooks converted into  grey or greenish impure 

quarts!tes# Tyrrell (1928* p .173) notes the considerable 

metamorphism of the sediments* with the development of 

h lo tite*  pyroxene and epidote.
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Th© Complex i t s e l f  may he divided in to  three parts -  

the Arü  Bheinn area* the area o f arcuate granite and 

agglomerate intrusions of the central» upland part» and the 

areas o f  more or le s s  d isjo in ted  gahhro-diorite Intrusions 

of the eastern and northern margins.

The Ard Bheinn area» hounded rou^ily hy Clem Craigag» 

the Ballymldhael Glen, and the western margin, la  a complex 

caldera» in  which remanie masses of Mesozoic sediments are 

found among the deposits o f several volcanic cones.(K ing,1955), 

The granite and the agglomerate o f  the central part o f  the 

Complex are separated from the Ard Bheiim caldera hy an 

arouate fa u lt . The ground i s  very poorly exposed» and l i t t l e  

can he seen o f these rooks.

The irregular areas o f  gahhro and d io r ite  exposed in  the 

eastern part of the Complex around Glen Duhh and Glen Ormidale, 

and in  particu lar that of Glen Duhh are the main subject o f  

Part 3 of t h is  account, 
h) The area manned.

The ground described in  th is  section  i s  shown on the 

map F ig .1 . The area was mapped on a sca le  o f 6 inches to

one m ile, using aeria l photographs in  conjunction with the

6 in . 0 .8 .sheets* Miner amendments have heen made to 

T yrrell’s map in  the Arran Memoir, hut l i t t l e  has heen

added to h is  account o f  the area. The ground i s ,  as a

whole» poorly exposed. Exposures in  the bottom of peat 

hags are o ften  bleached and may not he in  s itu .
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TW p r lm o ip a l  changes made t e  t h e  map a3?e to  show 

a r e a s  o f  d i o r i t e  fo im d  i n  th e  u p p e r  p a r t  o f  a i m  O rm ldale#

( j u s t  e a s t  o f  Onoa Dhbh) # a n d  betw een  A’ O hruach  an d  G reagan  

L ia th a #  The G len  O rm ldale  d i o r i t e  i s  o f  t h e  t ^ e  a s s o c i a te d  

i n  th e  G len  Duhh a r e a  w i th  e x te n s iv e  v e in in g  o f  gahhro  h y  

g r a n i t e  w i th in  a  few  f e e t  o f  th e  g r a n i t e  c o n ta c t#  s u g g e s t in g  

t h a t  t h e  G len  o m i d a l e  o u tc ro p s  r e p r e s e n t  a  t h i n  l a y e r  o f  

a l t e r e d  gahh ro  l y i n g  on to p  o f  g ra n i te *  S im i la r  ro c k s  a r e  

fo u n d  a l l  ro u n d  th e  r im  o f  th e  T i r  Dubh* The a r e a  s o u th  o f  

A^Ghruach i s  o f  n e t  v e in e d  d o l e r i t e  an d  m ic r o d io r i te #  s i m i l a r  

to  th e  ro c k s  ex p o sed  on G reag  nam Mult# i n  th e  A l l t  n a  

Calam an and  W orth o f  th e  Cnoc Bmhh*

.à l l  o f  th e  f i n e  d i o r i t e s  a p p e a r  to  h e  o f  one ty p e  and  

o r ig in *  The m ore f i n e  g r a in e d  p a r t s  a r e  v i r t u a l l y  u n a l t e r e d  

d o le r i t e #  a n d  t h e r e  i s  a  p r o g r e s s iv e  in c r e a s e  i n  d i f f u s e  

v e in in g  and  i n  a l t e r a t i o n  w i th  i n c r e a s in g  g ra in -* s ise #  Towards 

th e  c o n ta c t  w i th  g ra n i te #  n a t i v e i n s  o f  d i s c r e t e  f i n e  g r a n i t i c  

m a t e r i a l  a r e  common# c u t t i n g  t h e  d i o r i t i c  m a te r ia l#  T h is  

s u g g e s ts  t h a t  th e  fo rm a tio n  o f  a t  l e a s t  some o f  th e  d i o r i t i c  

m a t e r i a l  p re c e d e d  th e  i n t r u s i o n  o f  th e  m ain  g r a n i te #  and t h a t  

th e  d i o r i t e s  may h e  r e l a t e d  to  th e  a l t e r e d  d o l e r i t e s  o f  G len 

Dubh* Some Of t h e  h o u n d a r ie s  o f  s m a ll  m ic r o g r a n i te  b o d ie s  

i n  th e  T i r  Duhh h av e  b e e n  redraw n* The e x p o su re s  a r e  so 

poor# t h a t  i n  p l a c e s  a lm o s t any  I n t e r p r e t a t i v e  b o u n d ary  

m ig h t be  drawn* T h is  a p p l i e s  a l s o  to  th e  s m a ll  ex p o su re
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o f  a g g lo m e ra te  j u a t  B a a t o f  O reagan  L eana Mule#'

On th e  W est s lo p e s  o f  A^Ohruaoh# c o n s id e r a b le  o u tc ro p s  

o f  co n g lo m e ra te  o c c u r  f a u l t e d  on a  sm a ll  s c a le #  and  v e in e d  

b y  g r a n i te #  b u t  n o t  foK n in g  a g g lo m e ra te . B lo ck s  o f  t h i s  

ro c k  a r e  common i n  th e  a g g lo m e ra te  f u r t h e r  up th e  s lo p e .

The e x p o su re s  a r e  n o t  s u f f i c i e n t  to  d e te rm in e  w h e th e r  t h i s  

o u tc ro p  o f  c o n g lo m e ra te  m l# i t  b e  a  p a r t  o f  th e  o r i g i n a l  

r o o f  o r  w a l l  o f  th e  complex# o r  p o s s ib ly  a  m ass o f  re m a n ie  

m a t e r i a l  s i m i l a r  t o  tl io se  fo u n d  a ro u n d  A rd B hoinn .

E lsew here#  th e  a g g lo m e ra te  on A*Ghruach i s  v e ry  mixed# 

w i th  a  te n d e n c y  f o r  f ra g m e n ts  o f  d o l e r l t e  t o  p re d o m in a te  on 

G reagan  l i a t h a *  T h is  o c c u rre n c e  s u p p o r ts  t h e  s u g g e s t io n  

t h a t  th e  fo rm a tio n  o f  t h e  m ic r o d io r i t e s  p re c e d e d  t h e  I n t r u s i o n  

o f  t h e  m ain  g r a n i te #  s in c e  th e  l a t t e r  c l e a r l y  c u t s  th e  

ag g lo m era te#  f o r  in s ta n c e  i n  th e  b u rn  i n  G lm  O ra l gag*

T h ere  i s  an  u n u s u a l  dyke o f  a  b a s ic #  o r  p o s s ib ly  

u l t r a b a e ic #  lam p ro p h y re  i n  th e  go rge  o f  th e  A l l t  m  G al aman 

(M arked £  on th e  map)* T h e  dyke shows a  p l a t y  jo in t in g #  

sp a c e d  a t  1 to  2 in ch es#  p a r a l l e l  t o  th e  w a l l s  o f  th e  dyke.

The m apping  o f  W indm ill H i l l  ( o th e r w is e  M h u i l l ln  n a  

G o a ith e )  w h ich  i s  2000 yds# l o r t h - e a s t  o f  Onoc Dubh i s  ta k e n  

from  T y r r e l l  (19 2 6 ) an d  h a s  n o t  b e e n  r e v i s e d  o u ts id e  t h e  

b o u n d in g  f a u l t  o f  th e  Com plex.
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F ig u re  2 a*

Lower Glen. Dubh# from  t h e  E ast#  The G len  Dubh W ater i s  

th e  p ro m in e n t s tre a m  to  th e  l e f t  o f  th e  p h o to g rap h #

The T i r  Dubh# fro m  Gabbro îü io ll#  lo o k in g  South# The s tre a m  

i s  th e  G len  Dubh W ater#



I l l ,  m û  8TEUCTDHB! OF THE GLEN DUBH AEKA
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a) General.

The major structures o f the area f a l l  Into two groups^^T*" 

hy a sinuous fa u lt , ca lled  here the Glen Afbh Fault.(See  

F ig s .24 and 25). !C4e Glen Duhh fa u lt  i s  associated  with a 

zone of intense crushing, shearing and a ltera tio n , which 

varies in  width from 60 yards on the Knoll K, o f hum A, to  

only a few yards on Torr nan Dearg. At the junction with  

the branching fa u lt s , hy Gahhro Kholl, the shearing i s  

p articu larly  in tense. A few yards to the Horth o f  where 

the fa u lt  crosses Bum A, the crush-rock i s  con©osed of 

m aterial derived from both sides o f  the fa u lt  -  gabbro and 

fe lsp a th ie  quartzite* A specimen (AA154) from th is  lo c a lity  

shows great shearing and brecciation  with irregular minor 

fo ld s  and puckers in  the fe lsp a th ie  m aterial.

In th in  section , the rock i s  seen to be mostly a 

mechanical mixture of fragments o f d o lerite  and quartzite, 

mingled with f in e  rook dust, the whole out by many planes 

o f intense shearing. Bpidote i s  common along these planes.

In the in te r s t ic e s  o f the breccia, and replacing some of 

the fe lsp a r , granophyre growths are present. They range 

from severely  folded  to completely undeformed intergrowths, 

and are probabl# nearly contemporaneous w ith the crushing 

and shearing episode.





16,

F i g u r e  3 a .

View from H3/093, looking south along the lin e  of the 

Glen Dubh Fault towards Gabbro Knoll.

U s a s a J i l i ,

View from 14/090, looking Southwest, over the Inner Part 

o f the Area.





The gu lly  la  the upper part o f Burn A where the f e le i t e  

Is exposed* To the r igh t o f the g u lly , hom felsed  sediments 

l i e  concordaatly above microgranite, d ior ite  and gabbro.

ItKure 4b.
Greag na h’lo la ir e , showing the gtally at DO/022.



m



Figure Sa. b,

The upper part o f  Buru A*

Plg# 5a* i B  talc eu upatream from gb# a t th e  beud in  the gu lly , 

Both ehow d o le r ite  and d o le r ite  b recc ia  above f e l e i t e  in  the 

w all o f the gully# and freeh  f e l e i t e  in  the straam'**bed#
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FigEuree 6a  and

Exposure©  show ing  n e t-* v e in s  o f  p a tc h y  h o rn b le n d e  d i o r i t e  

i n  d o l e r i t e  i n  th e  Lower GXen Dubh W ater a t  02/034* E x ce p t 

i n  t im e s  o f  d ro n # it#  t h e  a r e a  shown i n  6b i s  in a c c e s s ib le *
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M m m  ,7a#

View from  13/047>  lo o k in g  up  ^ S la n t in g  G ully** The l e f t  

w a l l  i© o f  h o rn b le n d e  m io ro g ra n ite #  and  th e  b e d  o f  th e  

g u l ly  and  th e  r i g h t  w a l l  a r e  o f  d io r i t e *  I n  th e  b ao k g ro u ad  

a r e  t h e  f a l l©  a t  F3/040*

2»

Ixpoeurea in  the Glen Dubh Water at G3/039# The c l i f f  in  

the foreground i s  of hom felsed  sediments cut concordantly 

by microgranite and d iorite# the contact about 18” above

th e  s tream #  and  d ip p in g  to w ard s  th e  camera# To the l e f t  

i s  d i o r i t e #  in  t h e  b e d  o f  the stream # and# further t o  th e  

l e f t #  gabbro#
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To th e  South# th e  G len  Dubh F a u l t  d i e s  o u t  ra p id ly #  i n  

O ld Red S a n d s to n e  an d  T r ia s  S a n d s to n e s  an d  g r i t s #  The m arg in  

o f  th e  C e n t r a l  Complex i s  h e r e  in t r u s iv e #  b u t  th e  b ra n c h  

f a u l t s #  e s p e c i a l l y  th o s e  a lo n g  th e  l i n e  o f  th e  G len  Dubh 

W ater# c o n t in u e  f o r  a  s h o r t  d i s t a n c e  to  f o l lo w  th e  a r c u a te  

t r e n d  o f  th e  G len  Dubh F a u l t#  an d  p ro b a b ly  t a k e  up m ost o f  

t h e  d is p la c e m e n t on  i t #  s in c e  th e  G len  Dubh F a u l t  i t s e l f  

d i s a p p e a r s  i n  l e s s  th a n  200 y a rd s  a lo n g  th e  l i n e  o f  th e  

g u lly #

The e v id e n c e  a v a i l a b l e  i n  th e  a r e a  o f  G len  Dubh 

i n d i c a t e s  t h a t  t h e  d is p la c e m e n t  o f  th e  f a u l t  n e e d  n o t  b e  

g r e a t e r  th a n  some 100 fe e t#  downthroTO to  t h e  S o u th  an d  E a s t  

( o u t e r )  s i d e s .  O th e r  f a u l t s  i n  th e  area#  m o s tly  o f  m ino r 

im portance#  a r e  shown on th e  map# I n  no c a s e  d o es  th e  

v e r t i c a l  d is p la c e m e n t a p p e a r  to  ex ceed  50 f e e t#  and  r a r e l y  

2Q--30 f e e t#  Such m in o r f a u l t s  a r e  i r r e g u l a r l y  d i s t r i b u t e d  

b u t  show some te n d e n c y  to  ru n  in  a  W est to  E a s t  d i r e c t i o n  

(F ig # 2 5 ) . I n  g e n e ra l#  th e  K o rth  o r  E a s t  s i d e  i s  th e  

downthrow s id e  o f  th e  f a u l t #  th o u g h  i n  s e v e r a l  c a s e s  t h i s  

c a n n o t b e  d e te rm in e d  w i th  any c e r ta in ty #

I t  i s  c o n v e n ie n t t o  d iv id e  th e  map# f o r  s t r u c t u r a l  

p u ip o se s#  i n t o  two p a r t s $ th e  a r e a  l y in g  W est an d  S o u th  o f  

th e  G len  Dubh F a u lt#  and  t h a t  l y i n g  E a s t  and  N o rth  o f  i t#  

T hese w i l l  b e  r e f e r r e d  t o  a s  th e  I n n e r  A rea  a n d  th e  O u te r 

A rea r e s p e c t i v e l y .



The s t r u c t u r e  o f  th e  O u te r  A rea i s  s h o rn  I n  I t s  

t y p i c a l  d ev e lo p m en t i n  s e c t io n s  BB* and  00* . The c o ln t r y  

ro c k s  i n  w h ich  t h e  i n t r u s i o n  i s  om placed a r e  im pure  san d ­

s to n e s#  b r e c c i a s  and  s i l t  a to n e s  o f  O ld Red S a n d s to n e  age# 

They a r e  s t e e p l y  domed a ro u n d  th e  o u tc ro p  o f  th e  C e n t r a l  

G ra n ite #  th e  d ip s  ra n g in g  fro m  I n  th e  a r e a  o v e r

w hich  th e  s t r e a m s  o f  G len  Dubh flow # i . e .  b e tw e en  th e  G len  

Dubh w a te r  an d  B u m  A# th e  d ip  o f  th e  c o u n try  ro c k s  i s  v e r y  

n e a r ly  p a r a l l e l  t o  th e  s lo p e  o f  th e  g round  s u r f a c e .

A long th e  G len  Dubh W ater ( f i g # 27# BB*)# th e s e  se d im e n ts  

a r e  in t r u d e d  c o n c o rd a n t ly  b y  th e  n e a r l y  p l a n a r  u p p e r  c o n ta c t  

o f  a  gabbro  d o l e r l t e  body# T h is  b a s i c  bod y  shows a  

d o l e r i t i o  m a rg in  w hich  l o c a l l y  p a s s e s  in to #  and  e lse w h e re  i s  

t r a n s g r e s s e d  by# th e  m ain  gabbro  mass# Where gabb ro  

h o m f e l s e d  sed im en t#  o r  d o l e r i t e  -  sed im en t c o n ta c ts  occur#  

t h e  b a s i c  ro d k  i s  c h i l l e d  a g a in s t  th e  q u a r t s ! to #  an d  no 

a s s i m i l a t i o n  o f  q u a r ts o s e  m a t e r i a l  i s  t o  b e  seen# Such 

c o n ta c t s  a re#  i n  f a c t#  r a r e  i n  t h i s  p a r t  o f  th e  a rea#  f o r  

a lo n g  th e  c o n ta c t  b e tw een  q u a r ts  i t s  and b a s i c  ip ie o u e  ro o k s  

i s  i n t r u d e d  a  t h i n  b u t  p e r s i s t e n t  s h e e t  o f  m ic r o g r a n i te  o r  

f i n e  g ranophyre#

T h is  m ic ro  g r a n i t e  c u ts#  an d  i s  c h i l l e d  a g a in s t#  th e  

s e d im e n ta ry  ro ck s#  I t  i s  s e e n  i n  a  few  p l a c e s  t o  a b so rb  

s e d im e n ta ry  m a t e r i a l  i n  s m a ll  am ounts# b u t  t h i s  i s  d i f f i c u l t  

t o  d e t e c t  e s p e c i a l l y  i n  th e  f i e l d #  due to  th e  simulafcion o f



o f  g ra n o p h y re  b y  r e o r y a t a l l l s e d  q .u a r t s i t e  ( v id e  p# 75 )*  

B etw een th e  m ie r o g r a n i te  an d  th e  h a e le  rooks#  however# th e r e  

i s  every w h ere  h o rn b le n d e  d i o r i t e  m io r o d lo r i t e  w here t h e  

c o n ta c t  l a  w ith  d o le r i t e #  and a  v e ry  e o a r s e  v a r i e t y  o f  

d i o r i t e  w here th e  c o n ta c t  i s  w i th  gabbro# Buch d i o r i t e  i s  

s e e n  to  v e in  ( l o c a l l y  t o  n e t  v e in )  t h e  d o l e r i t e s # ( F i g .6 a # b ) # 

and  a l s o  to  h av e  p a r t l y  a b so rb e d  x e n o lith ©  o f  d o le r i t e #  and# 

r a r e ly #  o f  th e  h o r n f e l s e d  sed im en ts*  The d i o r i t e s  a s  a  w hole 

a r e  pa tchy#  v a r i a b l e  ro ck s#  more o l e a r l y  d e f in e d  b y  s t r u c t u r a l  

p o s i t i o n  tb a n  b y  c o m p o s itio n  o r  te x tu re #

Thus t h e  g e n e ra l  s t r u c t u r e  o u ts id e  t h e  G len  Dubh F a u l t  

i n  th e  n e ig h b o u rh o o d  o f  G len  W ater# i s  o f  a  more o r  

l e s s  e v e n ly  i n c l i n e d  c o n c o rd a n t s e r i e s  o f  a s s e n t i a l l y  sh ee t--  

l i k e  ig n e o u s  b o d ie s  b e n e a th  th e  h o r n f e le e d  g u a r t ^ i t e  o f  th e  

c o u n try  ro ck s#  th e  g e n e ra l  d ip  b e in g  n e a r l y  p a r a l l e l  t o  th e  

s lo p e  o f  th e  ground# T h is  c o in c id e n c e  o f  s t r u c t u r a l  and 

to p o g ra p h ic  s u r f a c e s  i s  l a r g e l y  r e s p o n s ib le  f o r  th e  

e x c e p t io n a l ly  com plex o u tc ro p  d i s t r i b u t i o n  i n  t h e  area#  an d  

f o r  g r e a t  d i f f i c u l t y  i n  d ra w in g  s a t i s f a c t o r y  b o u n d a r ie s  to  

formations i n  p o o r ly  exposed  t r a c t s #  T h is  l e a d s  t o  t h e  m arked  

c o n t r a s t  b e tw e en  th e  a p p a r e n t ly  h a p h a z a rd  d i s t r i b u t i o n  o f  

ro c k  ty p e s  shown on th e  o u tc ro p  map# an d  th e  c o m p a ra tiv e  

s i m p l l o i t y  o f  th e  s e c tio n s #

The l a y e r e d  s t r u c t u r e  i s  t r a c e a b l e  to  th e  N o rth  as f a r  

a s  B u m  A. (F ig * 27# 00*)# H ere t h e r e  i s  a  deve lopm en t of t h e
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c o a rs e  h o rn b le n d e  d i o r i t e #  on th e  s l a b s  N o rth  o f  th e  s tre a m  

be low  th e  f a u l t  l in e #  The o l i f f  above shows th e  gabb ro  

m asses  t o  p a s s  o o n a o rd a n tly  b e n e a th  s t e e p l y  d ip p in g  g u a r t s i t e ;  

th e  d ip  o f  th e  c o n ta c t  (5 5^ ) ex c eed s  th e  e lo p e  o f  th e  g ro u n d  

a t  t h i s  p o in t#  (S ee  p# 50 )•

To th e  S o u th  o f  th e  G len  Dubh W ater# th e  ju n c t io n  b e tw e en  

th e  to p  o f  th e  b a .s ia  m ass and  th e  s e d im e n ta ry  c o v e r  i s  no 

lo n g e r  co n co rd an t#  (P ig*  27# AA*)# a n d  th e  gabb ro  becom es 

m ark e d ly  t r a n s g r e s s iv a *  T h is  i s  a s s o c i a t e d  w i th  l e a s  

r e g u la r  d ip s  i n  th e  cj,uart^*itea an d  w i th  m ost I r r e g u l a r  b e h a v io u  

o f  th e  m ic r o g r a n i te  sh e e t#  O u tc ro p s  o f  h o rn b le n d e  d i o r i t e  a r e  

r e s t r i c t e d  to  c o n ta c ts  b e tw een  m lo r o g r a n i te  an d  gabbro  -  

now here d o es  i t  o c c u r  a t  a  g a b b r o - g u a r t s i t e  c o n ta c t  t o  th e  

ab sen ce  o f  m ic ro ^ g ra n ite #

The m ic r o g r a n i te  s h e e t  i s  i r r e g u l a r l y  ex p o sed  West o f  

s e c t i o n  AA*# b u t  a p p e a rs  t o  t h i n  r a p id l y  i n  t h a t  d im c t lo n #

I t  i s  n o t  c l o s e l y  c o n n e c te d  w i th  th e  m ic r o g r a n i te  s h e e ts  to  

th e  N o rth .

The s t r u c t u r e  o f  th e  In n e r  A rea o f  th e  com plex i s  much 

l e s s  w e l l  d e f in e d .  A l a r g e  gabbro  body a p p e a rs  t o  p a s s  up 

i n t o  a d o l e r i t e  m argin# th e  p a s sa g e  b e tw een  th e  two b e in g  

i r r e g u la r #  The ju n c t io n  i s  n o rm a lly  i n d i s t i n c t #  m erg ing  

and d i f f i c u l t  t o  d e f in e #

T hese  b a s i c  ro o k s  a r e  c u t  by  s e v e r a l  i n t r u s i v e  ig n e o u s  

b o d ie s#  f e l s i t e s  an d  m ie ro g ra n ite s #  and  two sm a ll  exp lo sion -*  

vente*
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i 'eX sit©  fo rm s  a  dyke a lo n g  th e  G len  Duhh F a u lt#  and  

a l s o  a t h i c k  body  to  th e  W est o f  th e  f a u l t #  Of th e  l a t t e r  

in t r u s io n #  no b a s e  i s  seen#  b u t  th e  to p  i s  n e a r ly  p la n a r#  and  

s u g g e s ts  t h a t  t h e  g e n e ra l  fo rm  i s  s i l l - l i k e #

The m io ro g ru n i te s  e u t  f e l s i t e s  a n d  v e n ts#  an d  a re  m o s t ly  

t h i n  s h e e t s  d ip p in g  E astw ards#  w hich  wedge o u t r a p i d l y  

l a t e r a l l y #  The c o n ta c t  b e tw een  th e  M ain G r a n i te  an d  th e  G len  

Dubh Complex i s  now here exposed# b u t  fro m  th e  d i s t r i b u t i o n  o f  

th e rm a l  m etam orphism  i n  t h e  g a b b ro s  a p p e a rs  to  d ip  f a i r l y  

s t e e p l y  o u tw ard s  b e n e a th  th e  b a s i c  m asses#,

b ) D e ta il©  o f  s t r u c t u r e .

The O u te r  Area#

1) G reag  n a  h * I o la i r e #  (F ig # 27# S e c t io n  AA* )#

O reag  n a  h * l o l a l r e  i s  th e  p ro m in en t c l i f f  fo rm in g  th e  

s o u th -w e s te rn  r im  o f  th e  c o l r e  o f  G len  Dubh# A deep  g u l ly  

d iv id e s  th e  c l i f f  fa c e #  p ro v id in g  good ex p o su re s#  an d  fro m  

i t#  a c c e s s  i© p o s s ib l e  to  m ost o f  th e  s t e e p e r  p a r t  o f  th e  

c l i f f  fa ce#  (D /02)#  To th e  N o rth  and West# th e  c o v e r  o f  

h e a th e r  an d  p e a t  i s  th ic k #  an d  e x c e p t a lo n g  th e  f o o t  o f  th e  

c l i f f #  e x p o su re s  a r e  n o t  p l e n t i f u l *  On th e  c l i f f  a s  e v e ry ­

w here i n  th e  O u te r  Area# th e  s t e e p e r  g round  i s  b e in g  r a p i d l y  

e ro d e d  by  s tre a m s  an d  b y  s m a ll  l a n d s l ip s #  and  th e  m in o r 

to p o g ra p h y  and  t h e  e x p o su re s  v a ry  c o n s id e r a b ly  from  y e a r  to  

y e a r  (F ig # 4 b )#

M ic ro g ra n ite #  m ic r o d i o r i t e  and  g u a r t s i t e  o u tc ro p  

t o g e th e r  i n  t h e  s tre a m  w h ich  f lo w s  from  th e  f o o t  o f  t h e  g u l ly
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t o  m eet th e  GXea Duhh W ater* W herever a  e o n ta e t  i s  o b se rv e d  

b e tw een  two o f  th e s e  ro o k  ty p e s  th e  same g e n e ra l  r e l a t i o n s h i p  

h o i  da t

ab o v e ; Q u a r tz i te *

M ie ro g ra n i te  ( i f  p r e s e n t)*

D io r i te *  

b e n e a th ;  D o le r ite #

The q p a r t z i t e  fo u n d  i n  th e  s tre a m  i s  i n  s m a l l  ex p osu res#

som etim es v i s i b l y  su rro u n d e d  b y  d i o r i t e #  and# w here b e d d in g

oan b e  seen# th e  d ip s  a r e  i r r e g u l a r  an d  do n o t  conform  to  

t h e  c o n s ta n t  s t r i k e  o f  th e  l a r g e r  m asses* I t  a p p e a rs  l ik e ly #  

then#  t h a t  th e s e  q u a r t z i t e  m asses  a r e  x e n o l i t h i c  frag m en ts*  

The l i t t l e  w a t e r f a l l  a t  th e  f o o t  o f  th e  s t e e p  s e c t i o n  

o f  t h e  g u lly #  (D 2/026)# f a l l s  o v e r  m ie ro g ra n ite #  and  t h i s  

i s  ex p o sed  u p s tre a m  a s  f a r  a s  a  n a r ro w (3 f t* )  zone o f  c ru s h in g  

and  s h e a r in g  c r o s s in g  th e  stream * (D I /023)# T h is  t e r m in a te s  

th e  s h e e t - l i k e  fo rm  o f  th e  m ie ro g ra n ite #  and  p ro b a b ly  c u ts  

o f f  th e  b a s i c  dyke a t  t h i s  p o in t*  On t h e  S o u th  banîc o f  th e  

g u l ly  th e  m ie r o g r a n i te  c u t s  a c r o s s  th e  ju n c t io n  o f  gabb ro  an d  

q u a r tz i t e #  i n s t e a d  o f  p a s s in g  a lo n g  t h i s  ju n c t io n #  a s  i t  does 

e lsew here*

Above th e  s m a ll  f a u l t #  t h e  S o u th  w a l l  o f  th e  g u l ly  i s  

fo rm ed  o f  gabbro# th e  N o rth  w a l l  o f  q u a r tz i te  ( i n c lu d in g  

a  b la c k  s i i t s t o n e  v a r i e t y )  # d ip p in g  SSE* o r  BE* a t  a n g le s  

o f  30 to  45 d eg rees#  w h i le  tw o  i r r e g u l a r  m ie r o g r a n i te  dykes 

and  an  I n te r v e n in g  s c re e n  o f  q u a r t z i t e  o u tc ro p  i n  th e  b e d  o f
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b e d  o f  t h e  s tream #

The m ain  c l i f f  o f  G reag  n a  h ^ lo la l r e #  N o rth w e s t o f  th e  

g u lly #  i s  o f  q .u a r tz ite *  T h is  i s  out#  a ro u n d  B7/028# b y  an  

I r r e g u l a r  body# ( o r  p o s s ib ly  b y  i r r e g u l a r  b o d ie s )#  o f  m ic ro ­

g ra n i te #  T h ese  a r e  b o rd e re d  b y  a  n a rro w  zone o f  c o a r s e  

h o rn b le n d e  d i o r i t e #  (n o t  r e p r e s e n te d  i n  th e  s e c t io n s ) #  w h e re v e r 

th e r e  i s  a  g abb ro  m ie r o g r a n i te  c o n ta c t#  P a r t  o f  th e  m ic ro -  

g i* an ite  ( t h e  m ost a c c e s s ib l e  p a r t#  some 20 f e e t  above th e  b a s e  

o f  th e  c l i f f )  seem s to  p a s s  b e tw e en  gabbro  an d  g ,u a r tz i t e .

H i ^ e r  up  th e  c l i f f #  e x p o su re s  a r e  p o o r a n d  l e s s  a c c e s s ib le #  

and  i t  i s  d i f f i c u l t  t o  d e te rm in e  th e  r e l a t i o n s h i p  

s a t i s f a c t o r i l y .  However# th e  m ie r o g r a n i te  on th e  c l i f f - f a c e  

i s  c e r t a i n l y  a  t a b u l a r  body  p a r a l l e l  t o  th e  face#  The o r i g i n  

o f  th e  s m a ll  p a tc h  o f  m ie r o g r a n i te  on th e  h i g h e s t  p o in t  o f  

O reag n a  h ’ l o l a i r e  i s  o b scu re#

The f a i f l t  w hich i s  shown c u t t i n g  th e  g ab b ro  and m ic ro ­

g r a n i t e  on th e  c l i f f  i s  m ost c l e a r l y  s e e n  a t  th e  fo o t  o f  

th e  c l i f f #  w here t h e r e  i s  a  zone of c o n s id e r a b le  b r e c c ia t io n #  

and o f  s e c o n d a ry  a l t e r a t i o n  i n  th e  gabbro# No t r a c e  o f  th e  

f a u l t  can  b e  s e e n  i n  th e  g o rg e  o f  th e  G len  Dubh W ater# an d  

i t  i s  p ro b a b ly  sm all#  The s m a ll  c ra g  a lo n g  th e  f a u l t  l i n e  

ex p o ses  t h e  ju n c t io n  b e tw een  gabbro  an d  a n o th e r  body  o f  

m ie r o g r a n i te  (F 1 /038 )#  H ere th e  gabbro  p a s s e s  b e n e a th  

m ie r o g r a n i te  a t  a  s te e p  ang le#  b u t  to  th e  W est th e  g r a n i t e  

becomes an  i r r e g u l a r  d y k e - l ik e  body# U n f o r tu n a te ly  t h i s  

g round  i s  once  m ore p o o r ly  exposed# and w here th e  c o n ta c t  o f
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th e  g r a n i t e  r e a c h e s  th e  s tre a m  i t  i s  g r e a t l y  d i s t o r t e d  h y  a  

f a u l t  so  t h a t  a  s a t i s f a c t o r y  d e te r m in a t io n  o f  th e  fo rm  o f  t h i s  

p a r t  o f  th e  m ic r o g r a n i te  i s  n o t  p o s s ib le #

The s t e e p  s lo p e  fro m  G reag  n a  h ^ I o l a i r e  t o  th e  G len  Dubh 

W ater i s  h e a th e r  c o v e re d  an d  i l l - e % o s e d #  The d ip  d e te im ln a t lo ;  

r e c o rd e d  on t h e  map i n  t h i s  a r e a  h av e  b e e n  made on e x p o su re s  

show ing p e b b le  bands#

The c r i t i c a l  e x p o su re s  i n  t h i s  s e c t io n #  and  in d e e d  i n  th e  

w hole o f  t h e  G len  Dubh W ater s e c tio n #  c a n  b e  s e e n  s a t i s f a c t o r i l y  

o n ly  a f t e r  a  p ro lo n g e d  s p e l l  o f  d ry  w ea th er#  The same a p p l i e s  

t o  many o f  t h e  e x p o su re s  i n  B urns A an d  B. The i d e n t i f i c a t i o n  

and d i s c r im in a t io n  o f  th e  v a r io u s  ro c k  ty p e s  i s  a l s o  v e ry  much 

more d i f f i c u l t  i n  wet w ea ther#

The b e d  o f  t h e  G len  Dubh W ater a t  GO/043 i s  c o v e re d  b y  

b o u ld e rs#  one o f  th e  few  b r e a k s  i n  th e  a lm o s t c o n tin u o u s  

esqpOBure a lo n g  i t s  c o u rse  b e lo w  th e  G len  Dubh B*ault# I n  th e  

N o rth  batik  o f  th e  s tre a m  a t  t h i s  p o in t#  an  i r r e g u l a r  c o n ta c t  

betvireen h o rn b le n d e  m ie r o g r a n i te  an d  gabbro  i s  exposed# Above 

th e  p o in t  GQ/OI.Î.3 # I n  th e  s tre a îii  bed# h o rn b le n d e  m ie r o g r a n i te  

i s  exposed# w h ile  t h e  S o u th  bank  i s  o f  m a ss iv e  g re e n  gabbro#

On th e  N o rth  bank# th e  m ie r o g r a n i te  i s  s e e n  t o  pass below  th e  

q u a r t z i t a s i  (F ig#2l|. and  F ig # 7 b )#  and  t h i s  a l s o  ta k e s  p la c e  

upstream # a t  t h e  n e x t  s e r i e s  o f  f a l l s #

A t th e s e  f a l l s #  i n  th e  S o u th  b a n k , t h e  q u a r t z i t e  i s  

ex p o sed  above# b u t  n o t  i n  c o n ta c t  w ith#  g ab b ro , w h ile  m ic ro -



g r a n i t e  igs s t o i l a ip l ^  ax p o sed  i n  th e  *bad o f  th e  s tre a m  below  

th e  l e v e l  o f  th e  gabbro  o u tc ro p #  f h l e  l a  i n t e r p r e t e d  aa a  

”8t6pping-*down** o f  th e  m io ro g ra n i te  t o  ru n  i n  t h e  gabbro  

r a t h e r  th a n  b e tw een  i t  and  th e  q ,uart£ site  a  m a t te r  o f  some 

8 to  10 f t .  change i n  h o r i s o n .

To th e  S o u th  o f  th e  01 en Bubh W ater# b e lo w  th e  r i g h t  

a n g le  b e n d  i n  th e  a trea ia#  (H 8/031)# th e  q u a r t s i t e  fo rm s th e  

c r e s t  o f  a  low  r id g e #  and  e x te n d s  a s  f a r  a s  the  F a u l t  to  th e  

W est. Ho c o n ta c t  b e tw e en  gabbro  an d  Q ,u a r ts i te  i s  seen# b u t  

th e  b o u n d ary  cm% b e  mapped# and  shows t h a t  th e  c o n ta c t  d ip s  

w estw ards#  s t e e p l y  i n  th e  South# more g e n t l y  n e a r e r  th e  G-len 

Dubh W a te r . ( F i g .27# AA*). W orth o f  th e  G len  Bubh Water# th e  

g u a r t ia i te  c o n t in u e s  a s  a  low  r id g e .  The n o r th e r n  f la n lc  I s  

d e f in e d  b y  a  f e l s i t e  dyke# and  th e  G len  Dubh F a u lt#  w h ile  

om th e  E a s te r n  f la n k #  c o r re s p o n d in g  ro u g h ly  t o  th e  o u tc ro p  o f  

th e  gabbro# t h e r e  i s  a  t e r r a c e #  B oth  o f  th e s e  to p o g ra p h ic  

f e a t u r e s  d ie  o u t  to  th e  H orth#  to w ard s B urn  G# The g u a r tf ^ i te  

o u tc ro p #  n a r ro w e r  to  th e  H orth#  c r o s s e s  B urns Q and B, w i th o u t  

show ing  any  in d i ib i t a b le  c o n ta c t  w ith  th e  g abb ro  to  th e  E a s t .  

B r e e o ia t io n  n e a r  th e  f a u l t  i s  v e r y  in te n s e #  and a l l  o f  th e  

q u a r t2; i t e  ex p o se d  i n  B urn  B i s  more o r  l e e s  broken*  (0 4 /0 6 3 ) .

3 ) h n o e r  p a r t  o f  B urn  A.

The u p p e r  p a r t  o f  th e  c o u rs e  o f  B urn  A# o u t s id e  th e  G len  

Bubh Faxïlt#  f lo w s  down a s t e e p  a r e a  o f  ro u n d e d  w orn s la b s#  

t h i n l y  g r a s s e d  o v e r  i n  p la c e s #  and  e lsev fh e re  s c ra p e d  c le a n  b y



la n d s l ip B  o r  b a r e d  b y  m in o r s tream s#  The sh ap e  o f  I n d iv id u a l  

o u tc ro p s  i s  l i a b l e  t o  change r a p i d l y  and  u n e x p e c te d ly #  due to  

l a n d s l i p s  and  to  r a p i d  e r o s io n  b y  flood* 'S t#em is*

The c o a r s e  h o rn b le n d e  d io r i t e #  w hich  i e  exposed  o v e r  

m ost o f  t h i s  area#  l i e s  above th e  g re e n  m ass iv e  gabbro# and  

w h erev er a  c o n ta c t  i s  found# i t  i s  n e a r l y  p la n a r#  and n e a r ly  

p a r a l l e l  t o  th e  slope#  S im ila r ly #  i n  th e  a r e a  a ro u n d  E li/079 

th e  m ic r o g r a n i te  p a s s e s  above th e  d i o r i t e #  W orth o f  F /0 9  

th e  ç L u a r ts i te s  c a n  b e  se e n  t o  fo im  a  rugged# b ro k e n  c l i f f #  

some 120 f e e t  h igh#  i n  ivh ich  th e  d ip  o f  th è  s e d im e n ts  i s  

p a r a l l e l  to  th e  s lo p e  o f  th e  g round  a n d  o f  th e  ig n e o u s  c o n ta c ts  

an d  i n  w h ich  th e  d i o r i t e  and  gabbro p a s s  c o n c o rd a n t ly  b e n e a th  

th e  g u a r t s i t e s #

F u r th e r  to  t h e  E o rth '^ e a s t#  a t  FO/099# t h e r e  i s  a  sm a ll  

cave# w here m lo ro g ru n i te  I s  s e e n  to  c u t  g u a r t s i t e #  The 

c o n ta c t  is#  i n  d e t a i l ^  i r r e g u la r #  b u t  once m ore a p p e a rs  t o  

p a s s  b e n e a th  t h e  a e d lm e n ts  p a r a l l e l  to  th e  g e n e r a l  dip# T h is  

m ic r o g r a n i te  ca n  b e  t r a c e d  to  th e  S o u th  some 250 f e e t  i n  a  

l i n e  o f  s m a ll  c rag s#  W orth o f  th e  cave# th e  c o n ta c t  i s  

o b sc u re d  b y  sc re e #  and o n ly  i s o l a t e d  e x p o su re s  a r e  found#

A t f  1 /0 7 9  a  c ro ss* * c u ttin g  to n g u e  o f  m ic r o g r a n i te  ru n s  

i n  th e  gabbro  some 10 f e e t  below  i t s  to p  c o n ta c t#  Im m ed ia te ly  

to  t h e  E a s t  i s  a  so n s  o f  s e v e re  s h e a r in g #  which# w h ile  s t i l l  

a c t iv e #  was in t r u d e d  b y  m icro  g r a n i te #  I t  d i r e c t s  th e  c o u rse  

o f  th e  m ain  b ra n c h  o f  B urn  A f o r  some 30 f e e t#
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The r e l a t i o n s h i p  o f  m io ro g ra n it©  to  c o a r s e  h o rn b le n d e  

d i o r i t e  i s  w e l l  ex p o sed  i n  sm a ll  c r a g s  a t  13/079# 12 /080#  and 

10 /080# To th e  S o u th  a n d  l a s t #  t h e  body  o f  c o a r s e  h o rn b le n d e  

d i o r i t e  t h i n s  ou t#  and h o rn b le n d e  m ie r o g r a n l te  comes in to  

c o n ta c t  w i th  d e l© r i t e  a n d  p o r p h y r i t i o  d o le r i t e #  A g ra d u a l  

p a s s a g e  fro m  gabb ro  to  c o a r s e  d o l e r i t e  i s  im p e r f e c t ly  ex p o sed  

i n  B um  A#

h) The Lower s t r e a m s #

The g ro u n d  d e s c r ib e d  i n  t h i s  s e c t i o n  l i e s  i n  a  t r i a n g l e  

b o rd e re d  b y  th e  S o u th  bank  o f  th e  G len  Dubh W ater# th e  l a s t  

bank  o f  B urn  A# an d  a  l i n e  fro m  00/041 t o  15/079# The ro d k s  

s e e n  a r e  a lm o s t e n t i r e l y  c o n f in e d  to  th e  s tre a m  s e c t i o n s ,  th o s e  

i n  th e  in t e r v e n in g  a r e a s  b e in g  e i t h e r  v e r y  sm a ll  o r  o f  d o u b tfu l  

p rovenance#  (F ig#  2a)#

The Glen Dubh Water# between the large boulder at Dl|/050 

and the rapids at F2/040# shows very w ell the relationsh ips  

of dolerite# d io r ite  and microgranite#(Fig#27# BB*). The south 

bank is# on the whole# of microgranite or raicrodlorite# and 

the various d io r lt ic  rocks exposed in  the stream bed pass 

beneath the microgranite in  the bank# the contacts dipping 

approximately 40 to gO degrees to the South-east#

The two p a tc h e s  o f  q u a r t s  it©  shown j u s t  b e lo w  th e  r a p id s  

(F 2 /0 4 0 ) a r e  e lo n g a te  b lo c k s  e n t i r e l y  s u rro u n d e d  by  m ic r o g r a n i te  

and  a lm o s t c e r t a i n l y  r e p r e s e n t  f ra g m e n ts  o f  t h e  q u a r t s i t e  r o o f  

o f  t h e  m ic ro g ra n ite #  I t  i s  d i f f i c u l t  t o  i d e n t i f y  b e d d in g  i n  

th e  b lo d m #  an d  so  th e  amount o f  t h e i r  movement c a n n o t b e  

e s tim a te d #  The c o u rs e  o f  th e  G len  Dubh W ater fro m  F2/041 to
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BO/030 i s  l a r # l y  d e te rm in e d  b y  a  m arked  p la n e  o f  c ru sh in g *

The crushing is  most intense to the southwest around F3/038# 

and the shear cannot be found to the la s t  a fter  i t  leaves the 

stream valley* (Fig*I 0)  #
Below the boulder at BI1/ 050# the Glen Dubh Water flow s 

over a broad# gentle slope o f  microgranite to the pool at 

the top o f the lower fa lls*  The stream i s  then constricted  

between a prominent block of quartsite and outcrops of 

patchy diorite* The microgranite has diverged here -  a 

tongue 4 fe e t  th ick  passing beneath the quartsite block, 

while the greater part passes over it* Beneath the micro- 

granite there i s  a rapid tran sition  through patchy d io r ite  

with many inclusions of b a sa lt ic  fra# ien ts into a fa ir ly  

homogeneous hornblende d io r ite  with a few b asa lt fragments* 

Below the quartsite block (05/054) the stream-bed f a l l s  

in  a w ater-alide about 250 fe e t  long and 120 fe e t  high# ending 

downwards in  a 15 fe e t  waterfall* At the top of the slide#  

in  the Horth banlc# Is a disoriented xenolith  of quartsite#  

surrounded by patchy diorite* The contacts show no sign  o f  

s ig n ifica n t corrosion or assim ilation* Wherever there i s  a 

contact between d ior ite  and quartsite fragments o f b asa lt are 

common in  the diorite* A very few partly  corroded small 

xenolltha of quartsite may also be found*

A small sinuous fa u lt  divides the w ater-slide and forms 

a shallow groove in  which the main stream-course lie s*  Two 

small# impersistent# basalt dykes along the fau lt in  the lower
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p a r t  a r e  l a t e r  th a n  th e  m ic ro g ra n ite #  and  a r e  u n a f f e c te d  b y  

th e  e a r l i e r  I n t r u s iv e s #  I n  th e  u p p e r  p a r t  o f  th e  w a te r - a l id e #  

a r e  f o u r  l a r g e  b lo c k s  o f  q u a r ta i t e #  a l l  l y in g  i n  a t t i t u d e s  

m ark ed ly  d i f f e r i n g  fro m  th e  r e g io n a l  s t r ik e *  T hese  a r e  

i n t e r p r e t e d  a s  x e n o l i t h io  b lo c k s  o f  th e  r o o f  o f  th e  in t r u s io n *  

A bout h a lfw a y  up  th e  s l id e #  th e  d i o r i t e  p a s s e s  down i n t o  

d o l e r i t e  w i th  num erous n e t - v e in s  o f  m ic r o d io r i t e  and  h o rn ­

b le n d e  m ic ro g ra n ite #  T hese  v e in s  a r e  m ost conmon n e a r  th e  

c o n ta c t  w i th  th e  p a tc h y  d io r i t e #  and d e c re a s e  away from  th e  

c o n ta c t*  A p a r t i c u l a r l y  good exam ple i s  a t  B7/053# overlook ing  

th e  pool*  *  (F ig * 6 a # b )t

A t B5/O 5 5 # b e lo w  th e  pool#  i s  a  sm a ll e x p o su re  show ing 

d o l e r i t e  w i th  n e t - v e in s #  i n  c o n ta c t  w i th  d io r i t e *  The n e t -  

v e in s  a r e  c o n tin u o u s  w i th  th e  d io r i t e #  an d  fo rm  ap o physes o f  

i t  ru n n in g  i n t o  th e  d o le r i t e *  T h is  e x p o su re  i s  th e  lov/e’s t  

o f  ig n e o u s  ro c k s}  th e  n e x t  e^cpos u re s  dow nstream  a r e  o f  

h o rz ife ls e d  sed im en ts*

The o t h e r  t h r e e  s tre a m  s e c t io n s  ( th o s e  o f B um s 0# B# 

and  A# from  S o u th  t o  H o rth )  do n o t y i e l d  th e  c o n tin u o u s  

ex p o su re  p ro v id e d  b y  th e  G len  Dubh W ater# They p ro v id e  

however# s e v e r a l  e x p o su re s  im p o r ta n t  i n  in te ig p re t in g  th e  

s t r u c tu r e #  a s  w e l l  as f a c i l i t a t i n g  th e  d ra w in g  o f  b o u n d a r ie s*

^  The v /a tb r s l id e  i s  r e a d i l y  n e g o t ia b le  i n  d ry  w eather*  I n  

w et w ea th er#  i t  i s  s l i p p e r y ,  an d  m ost o f t h e  e x p o su re s  a r e  

u n d e r  v«rater* T h is  a p p l i e s  a l s o  to  th e  u p p e r  p a r t  o f  t h e  

G len  Dubh W ater an d  to  B urn  A*
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Throu^out the sections exposed by these streams# the 

rela tion s between microgranite# d iorite  and d o ler ite  are 

constant# and are the same as those seen in  the va lley  of 

the Glen Bubh Water*

Just below the junction of Burns B and C# the combined 

stream flows over a ser ie s  of slabs of pale patchy d io r ite .

In the d io r ite  are abundant xenoliths of p artly  corroded 

d olerite  and fine-grained dolerite# and a few xenoliths o f  

guartsite* These quartsite xenoliths are recry sta llised , 

but# except in  two instances, (See p* 94 -  95 )# not at a l l  

assim ilated by the d io r ite . In no case was assim ilation  of 

quartsit© by d o lerite  seen.

There i s  an important exposure at the junction of Burns 

B and 0# Here# in  Bum B# fin e  d olerite  shows a basalt 

(m iero-dolerite) margin against quartaite. There i s  no 

sign of any reaction between the two. Away from the contact# 

the d o ler ite  coarsens and passes into patchy f in e  d io r ite .

This i s  a gradual transition* The d o ler ite  i s  not intruded 

by the d ior ite  as d iscrete m aterial -  i t  meisteiy becomes paler  

and more patchy* In Burn 0 at th is  lo c a l i ty  i s  a poorly 

exposed contact between quartsite and diorite*

The relationsh ip  between d o lerite  and gabbro in the Outer 

Part o f  the area# shown in the sections as a tran sition  zone# 

has not been unequlvocably established. There i s  no evidence 

of a fa u lt  along the contact# nor i s  there evidence that one 

cuts the other, and i t  seems reasonable that had either of
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th e s e  r e l a t i o n s h i p s  b ee n  i n  f a o t  p re s e n t#  e v id e n c e  o f  i t  

w ould h av e  b e e n  fo u n d  i n  a t  l e a s t  one o f  th e  s tr e a m s . On 

th e  o t h e r  hand# a  p r o g r e s s iv e  c o a r s e n in g  o f  t h e  d o l e r i t e e  

to w ard s  t h e  gab b ro  i s  o b served#  p a r t i c u l a r l y  i n  B u m s A 

and  B# and  th e  g a b b ro s  f i r s t  s e e n  a f t e r  t h e  m aexposed b e l t  

a r e  f in e r - ^ g ra in e d  th a n  th o s e  f u r t h e r  i n t o  th e  gabbro  o u tc ro p #  

00 t h a t  i t  seem s re a s o n a b le  to  suppose  a  p r o g r e s s iv e  

c o a r s e n in g  o f  th e  d o l e r i t e  t o  p a s s  l a t e r a l l y  i n to  gabbro#

A g r a d a t io n  i s  c e r t a i n l y  o b se rv e d  in  B urns A and B fro m  th e  

f i n e - g r a i n e d  m i c r o d io r i t e  a s s o c ia te d  w ith  th e  d o l e r i t e s  t o  

t h a t  c o a r s e - g r a in e d  d i o r i t e  c o n s ta n t ly  a s s o c i a t e d  w ith  th e  

# # o x im ity  o f  th e  m ic r o - g r a n i te  t o  g ab b ro .

c ) T|xe I n n e r  A re a .

1) The F e l s i t e  M ass.

The m ain  f e l s l t ©  m ass o f  th e  In n e r  P a r t  o f  th e  a r e a  i s

ex p o sed  i n  an  a r c u a te  s t r i p  w id e n in g  from  S o u th  to  N orth#

e x c e p t f o r  a  c o n s t r i c t i o n  n e a r  B w n  A. I t  h a s  two p a r ts #  

a  w e ll  d e f in e d  dyke rtm n in g  a lo n g  th e  G len  Dubh F a u lt#  an d  

a  m ain  s i l l - l i k e  m ass, l y i n g  W est o f  th e  G len  Dubh F a u l t .

The dyke i a  a b o u t 6 f e e t  w ide an d  l i e s  I n  a  zone o f  

c o n s id e r a b le  c ru sh in g #  The m a rg in a l  c o u n try  ro c k s  a r e  o f  

h o m f e la e d  gouge# and  fo rm  a green# f l i n t y  roek* The 

i n t r u s i o n  can  b e  t r a c e d  f o r  some 20 y a rd s  a n d  may e x te n d  

f u r t h e r .  The f e l s i t e  o f  th e  dyke i s  s i m i l a r  t o  t h a t  o f  th e

m ain  body  o f  f a l s i te*  (F ig # 3 a # 4 a ) .

The m ain  m ass o f  f a l s i  t e  i s  o f  in d e te r m in a te  form# The



to p  s u r f a c e  i s  p la n a r#  i n c l i n e d  l a s t  to  S o u th e a s t  a t  a n g le s  

o f  1 5 -2 0  cLdgrees* The b a s e  i s  n o t  seen* T he to p  i s  w e l l  

ex p o sed  i n  th e  h an k s  o f  B urn  A# i n  B urn  B# a t  J 2 /0 6 8  w here i t  

c a n  h e  s e e n  to  p a s s  b e n e a th  b a s i c  rock s#  an d  a t  J7 /0 8 5 »  The 

e x p o su re  a t  J7/G 85# w here 4  f t * 6 in*  o f  f e l s i t e  i s  v i s i b l e  

p a s s in g  b e n e a th  b a s i c  ig n e o u s  rooks#  f i t s  w e l l  w i th  th e  

s t r i k e  l i n e s  draw n f o r  th e  to p  fro m  th e  o th e r  ex p o su res*

To th e  N o rth  o f  B u rn  A# th e  f e l s i t e  s t e p s  up i r r e g u la r l y #  

a s  sliovm i n  S e c t io n  00* (F ig*  27) an d  th e  o u tc ro p  w id en s  t o  

th e  N o rth  to w ard s  t h e  C e n t r a l  G ra n ite *  To th e  B ast#  th e  

f e l s i t e  i s  t r u n c a te d  b y  th e  l i n e  o f  th e  G len  Bubh F a u lt*  From 

th e  s t a t e  o f  th e  f e l s i t e  dyke# i t  a p p e a rs  t h a t  th e  f e l s i t e  

h a s  b e e n  in t r u d e d  l a t e r  th a n  th e  f a u l t  movements# b u t  th e  

fo rm  o f  th e  m ass i s  v e r y  much c o n t r o l l e d  b y  th e  sh a p e  o f  th e  

G len  Bubh F a u lt*

The a p p ro x im a te  p o s i t i o n  o f  th e  to p  o f  t h e  f e l s i t e  h a s  

b e e n  p l o t t e d  on S e c t io n s  AA* and  BB* (F ig * 27) t o  show t h a t  

i f  i t s  a t t i t u d e  w here i t  i s  u n d e rg ro u n d  t o  th e  W est i s  

c o n s i s t e n t  w i th  t h a t  w here i t  i s  exposed# i t  w ou ld  n o t  o u tc ro p  

a g a in  w i th in  th e  a r e a  o f  th e  map* The m ost n o r t h e r l y  e x p o su re s  

i n  B um  A show th e  f e l s i t e  becom ing  r a p id l y  c o a r s e r  a n d  fo im ln g  

q u a r tz -p o rp h y ry #  and  g r a d u a l ly  ch a n g in g  tovm rda f i n e  g r a n i te *  

The r e l a t i o n s h i p  o f  f e l s i t e  an d  C e n t r a l  G ra n i te  c a n n o t b e  

d e t e m in e d  h e r e  due to  l a c k  o f  ex p o su res*

The f e l s i t e  i n t r u s i o n  i a  t e n t a t i v e l y  i n t e r p r e t e d  as  a  

B i l l #  an d  th e  dyke a lo n g  th e  G len  Bubh F a u l t  as  a  p o s s ib l e  

f e e d e r  dyke*



2) The

The g e n e r a l  fo m i o f  th e  g a b b r o - d e l e 1 e  b o d ie s  o f  t h e  

I n n e r  A rea  l a  n o t  a t  a l l  c le a r*  To a c e r t a i n  e x te n t#  c o n s ta n t  

s p a t i a l  r e l a t i o n s  hav e  b e e n  o b se rv e d  b e tw e e n  gabbro  and 

d o l e r i t e ,  b u t  th e  i r r e g u l a r i t y  Of e x p o su re  p r e v e n ts  any  f i r m  

h y p o th e s is  o f  s t r u c t u r e  b e in g  advanced*

The c o n ta c t  b e tw een  gabbro  and th e  O e n t r a l  G ra n i te  p ro p e r#  

i s  n o t  s e e n . As th e  O e n tr a l  G ra n i te  I s  app roached#  th e  g a b b ro s  

and  d o l e r i t e s  show th e  developm ent o f  l a r g e  f la i te s  o f  re d -b ro w n  

b i o t i t e *  The f e l s p a r s  i n  th e  gabbro  a l s o  show c lo u d in g  #

T hese e f f e c t s  a r e  fom%d o n ly  i n  p ro x im ity  to  t h e  g r a n i t e  

c o n ta c t#  and  a r e  a t t r i b u t e d  t o  th e rm a l m etam orphiem  o f  th e  

g a b b ro s  b y  th e  C e n t r a l  G r a n i te ,  On t h i s  b a s i s #  th e  g r a n i t e  

p robe ib ly  p a s s e s  b e n e a th  th e  gabbros#  th e  c o n ta c t  b e in g  a  p lan e#  

i n c l i n e d  s t e e p l y  ( p o s s ib ly  a t  ab o u t 40  d e g re e s )  to  t h e  E as t*  

T here  i s  no e v id e n c e  t h a t  th e  sm a ll  i n t r u s i o n s  o f  g r a n i t e  

an d  m ic r o g r a n i te  shown on th e  map a r e  d i r e c t l y  c o n n e c te d  

w i th  th e  O e n t r a l  G ra n ite *

The r e l a t i o n s h i p  b e tw een  gabbro  an d  d o l e r i t e  i s  l e a s  

O bscure# th o u g h  complex* I n  d i f f e r e n t  l o c a l i t i e s #  th e  g ab b ro :

I )  i s  f i n e - g r a i n e d  a g a in s t#  and  a p p a r e n t ly  cu ts#  

d o l e r i t e  (1 7 /0 1 8 )#

I I )  shows a g ra d u a l  p a s s a g e  in to  d o l e r i t e #  (1 6 /0 6 5 )#  

i l l )  i s  a p p a r e n t ly  o u t  b y  d o l e r i t e  (K Î/0 8 2 )*

The se c o n d  r e l a t i o n s h i p  i s  b y  f a r  th e  m ost comnon* I n  th e  

f i r s t  and  t h i r d  cases#  even  th o u g h  th e  b o u n d a ry  may a p p e a r
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qu it©  s h a rp  i n  th e  f i e l d #  i n  t h i n  s e c t i o n  I t  i s  in d e te rm in a te #  

and th e  o rd e r  o f  o r y s t a l l i s a t i o n  o bscu re*  The no rm al r e l a t i o n ­

s h ip  i a  w here t h e r e  i s  a  t r a n s i t i o n  zone of some 4  to  10 f e e t  

w id th  b e tw e en  d o le2 ? ite  an d  gabbro*

On t h e  w ho le , th e  d o l e r i t e  fo rm a th e  c r e s t s  and e a s t e r n  

f a c e s  o f  Im o l ls  and  r id g e s #  w h ile  th e  gabbro  o eo iirs  more on 

th e  w e s te rn  f a c e s  an d  i n  th e  ho llow s*  I t  i e  s u g g e s te d  

th e r e f o r e #  t h a t  t h e  fo rm  o f  th e  d o l e r i t e  i s  t h a t  o f  an  

i r r e g u l a r  s h e e t  l y in g  above th e  gabbro# and  p a s s in g  downwards 

i n t o  gabbro}, i*e*  t h a t  i t  r e p r e s e n t s  a  f i n e  g ra in e d  f a c i e s  o f  

th e  gabbro* The s u r f a c e  of c o n ta c t  b e tw een  th e  g abb ro  an d  

d o l e r i t e  l a  f a i r l y  r e g u la r#  and th e  g e n e ra l  fa?m  c o r re s p o n d s  

to  t h a t  e s t a b l i s h e d  in  t h e  O u te r  P a r t*

The s e c t i o n s  h av e  b e e n  drawn to  p a s s  th ro u g h  th e  b e t t e r  

ex p o sed  p a r ts #  e s p e c i a l l y  S e c t io n s  BB* and 00%  (F ig * 27)*

3)
S e v e r a l  m in o r b o d ie s  o f  m ic r o g r a n i te  o u tc ro p  in  th e  a r e a  

o f  th e  map*

The m ic r o g r a n i te  a t  M3/026 a p p e a rs  to  b e  a n a rro w  dyke*

I t  i s  p o o r ly  e^cposed# and much broken* At M9/O 64 ( S e c t io n  BB*) 

and  a t  Mi/0 7 8  (Fig;* 27 00*) m ic r o g r a n i te  f o m s  t h i n  sh e e ts#  th e  

l a t t e r  8 f e e t  th ic k #  and  th e  fo rm e r m ore th a n  6 f e e t*  T hese 

s h e e t s  show w e ll  d e f in e d  c h i l l e d  anargine a g a in s t  gabbro  and  

d o le r i t e #  an d  v e r y  l i t t l e  i n t e r a c t i o n  w i th  them*

A t J 7/O 5 3 # a  s i l l ^ ' l i k e  body  o f  m ic r o g r a n i te  i s  s e e n  to  p a s s  

s t e e p l y  b e n e a th  d o l e r i t e  i n  a  sm a ll g u l ly  (F ig * 27 BB*)* The
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exposure I s  good, and the shape o f the microgranite can be 

w ell estab lished , The fo m  of the smaller body 50 fe e t  to  the 

Northwest i s  not clear.

Of the remaining microgranite outcrops, that at Ki/038 

appears to be a narrow(2*) dyke, as are those at H4/090 and 

K7/117* Those bodies at N7/073, J5/073 and KS/082 are e ith er  

poorly exposed or irregular In form,

4) Areas of tu ff  and breccia

Two small vents (See p, 105 below), are shown on the map 

in  the Inner Area, They centre about J/09 and K8/035 , The 

former i s  b etter  exposed.

Both are emplaced In d o ler ite  and gabbro, and are c lear ly  

cross-cu ttin g . They show no internal structure except an 

unsystematic variation  in  the c la s t ic  rook types. The rocks 

within the vents are breccias and tu ffs , (see  p, 105 ) ,

with small areas o f  v ir tu a lly  unchanged d o ler ite . The margins 

o f the vents are not sharp, but are obscured by veins o f  tu ff  

running out in to  the surrounding rocks.

Associated with the vents i s  p articu larly  intense n et-  

veining in  the d o ler ites . This preceded the veining associated  

with the f e la i t e s  (p# l0 6 )(F ig s , 8a ,b ,9a ,b ).

5) The IiOY/er oart of the T ir Dubh.

This part o f  the Inner Area o f  the Complex i s  shown on 

the small separate map (Fig#10),

Most of the area i s  o f  gabbro, with several minor bodies 

of m icrogranite, a few la te  b asic  dykes, and three small
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ûvem  o f hornfêloed. aanâatonas* The most w esterly group o f  

brauoh fa u lts  from the Glen Wbh Fault enter the area at the 

Northeast corner and die out rapidly to  the Southwest# The 

course o f the stream I s  largely  determined *by these faults#  

A ^ ^ 0 /k 9 $  a small irregular f e l s i t e  dyke follow s the 

l in e  oi? the fa u lts  for  ahout 20 ft# I t  i s  notably sheared 

and distorted# Further upstream^there are several blocks o f  

guartsite  in  the South bank o f  the stream# On the North bank 

o f the stream there i s  a 6 inch basalt dykS| running p a ra lle l 

to the fa u lt system# The next small f a l l  upstream (^3/33) 1b 

formed by a 3 fe e t  dyke of microgranite^ which crosses the 

stream and i s  i t s e l f  out by a pair o f basic dykes running 

along the stream course# (Fig# 11)#

The microgranite sheet exposed in  the stream bed at d7/21 

passes beneath gabbro in  both banlcs of the stream# I t  i s  cut 

by a la te r  d o ler ite  dyke 18 inches wide# exposed only in  the 

stream bed# Some 10 fe e t  downstream# the microgranite sheet 

can be seen to ** step-up” by about fe e t  in  the Northwest 

banîî: of the stream# Here the sheet i s  4 fe e t  thick# and cuts 

gabbro# The microgranite exposed in  the tributary stream at 

d8/4l can be seen to pass beneath gabbro in  the South bank#

The contact is  nearly horizontal# The general fcrm of the 

intrusion# and i t s  extent# are not clear*

The outcrop o f sandstone shown at cO/11 i s  continuous 

with the main outcrop of Old Red Sandstone# On the Bast face  

of the outcrop# in  a small c l if f#  the hornfelsed sandstones
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r e s t  upon  gabbro# t h e  c o n ta c t  b e in g  i r r e g u l a r  b u t  neax*- 

h o r iz o n ta l#  The two o th e r  a r e a s  o f  h o r n f e l s e d  s a n d s to n e  

shown# a t  o 0 /25  and b2 /25#  a r e  p rob ab ly  o u t l i e r s  o f  th e  

m ain  s a n d s to n e  body# The ro o k  ex p o sed  i n  them  i s  r e  c r y s t a l l ­

i s e d  t o  a  s i l i c e o u s  h o rn fe ls #  and  i s  p e n e t r a t e d  by num erous 

s t r i n g e r s  o f  f i n e  gabbro# 

d) Buimaarv o f  s tx ^ c t^ u re #

The G len  Bubh a r e a  i s  d iv id e d  i n t o  two p a r t s  b y  a 

s in o u s  f a u l t#  W est o f  th e  f a u l t#  t h e  s t r u c t u r e  i s  

in d e te rm in a te #  w ith  a  l a r g e l y  u n s y s te m a tic  d i s t r i b u t i o n  o f  

d o l e r i t e  an d  gabbro# w h ich  show a t r a n s i t i o n a l  r e la t i o n s h ip #  

The b a s i c  ro c k s  a r e  c u t  b y  a  t h i c k  body# p o s s ib ly  a  s i l l ,  

o f  f e l s i t e ,  w i th  w h ich  a r e  a s s o c i a te d  two a r e a s  o f  b r e c c i a s  

and  tu f f s #  d i s t in g u i s h e d  i n  m apping a s  v en ts#

The O u te r  p a r t  o f  th e  Area# E a s t  o f  th e  f a u l t#  shows a  

l a y e r e d  s t r u c tu r e #  w i th  gabb ro  and  d o l e r i t e  in t r u d e d  a s  a  

s i l l - l i k e  bod y  c o n c o rd a n t ly  i n t o  s a n d s to n e s  an d  b re c c ia s #  

and a n  I n te r p o s e d  t h i n  l a y e r  o f  m ic r o g r a n i te  in t r u d e d  b e tw een  

th e  two#

The c o n ta c t  b e tw e en  m ic r o g r a n i te  a n d  gabbro# o r  b e tw een  

m ic r o g r a n i te  and  d o l e r i t e  i s  c h a r a c t e r i s e d  by  th e  developm ent 

o f  a  v a r i a b l e  s u i t e  o f  d i o r l t i c  ro ck s#  T h ese  d io z^ itéa  have  

b e e n  s e p a r a te d  i n  th e  f i e l d  i n t o  s e v e r a l  ty p es#  a l th o u g h  

much o f  th e  f i n e r  d i o r i t e  c a n n o t b e  c l a s s i f i e d #  The ty p e s  

r e c o g n is e d  a re}  c o n ta m in a te d  m ic ro g ra n ite #  (G le n  Bubh W ater 

S o u th  bank)#  a l t e r e d  d o l e r i t e #  b o th  i n t r u s i v e  an d  n o n -m o b ile .
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B urns A and  th e  G len  Dubh W ater) ; c o a r s e  o o n ta i t in a te â  

m ic r o g r a n i te  fo u n d  a t  th e  g u n o tio n  o f  m ic r o g r a n i te  an d  gahhro  

( f o r  exam ple a t  B 6/085)#  and  c o a r s e  h o rn b le n d e  d i o r i t e  o f  

g a h h ro ic  t e x t u r e  fo u n d  a d jo in in g  t h e  g ab b ro  b e tw een  th e  

gabb ro  and  m ic ro g ra n ite *

The l a y e r e d  s t r u c t u r e  i s  e s s e n t i a l l y  s im p le#  (o f# s e c t io n s #  

F ig# 27)# b u t  due t o  th e  c o in c id e n c e  o f  th e  s lo p e  o f  th e  g round  

and  th e  d ip  o f  th e  la y e r s #  th e  ex p o su re  map a p p e a rs  u n d u ly  

complex*

The p o s i t i o n  o f  th e  d i o r i t e s  i n  th e  s t r u c t u r e  i s  c o n s ta n t  

th e y  l i e  b e tw e en  m ic r o g r a n i te  an d  b a s i c  ro c k s#  an d  a r e  n o t  

fo u n d  e x c e p t  i n  t h i s  c o n tex t#



M | H

•V , .



43.

Coarse ’breccia o f d o lerite  fragtnents in  a tu ff  matrix, 

at JO/079.

V ein s  o f  f e l s i t e  and  f e l s i t e  ’b r e c c ia ,  i n  d o l e r i t e ,  a t  

Hl/099.



KS
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E xposu re  show ing  two s e t s  o f  v e in s  i n  d o l e r i t e  a t  14 /082 ,

E xposu re  show ing  two s e t s  o f  v e in s  i n  g a b h ro , a t  M8/O 61
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ü s a s â j s .

P h o to m ic ro g ra p h  o f  h o r n f e l s e d  h r e e e i a  a t  D9/059»

Specim en AC 129# %30# G ro sse d  a ie o ls #

T h is  p h o to g ra p h  shows f ra g m e n ts  o f  h anded  s i l t  s to n e  i n  

a  f i n e  g r i t  m a t r ix .  The ro c k  i s  h o rn fe ls e d #  and  r e c r y a ta l l*  

i s  a t  io n  o f  th e  g r i t  m a te r i a l  i s  maïdcod.
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Pliatom îcrographs* z 10. G rossed  n ie o ls *

F ig . 14a* Specim en AA 175# Gabbro from J9/ 068. A nalysed  

specim en.

F ig , 110* Specim en AA 25* Gabbro from GO/0 7 0 .





4 7 .

Pho toml e ro g r apha# xiO* G rossed ml c o ls ,

Pig* 15^. Speolmon AG 201 « F ine d o lo r l te  from  09/062,

P ig , 15%)$ Spaelnien AA 100, F ine d o le r i te  from El/047«
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Pîiotorrtlcrographs® 2rîO® Grossed niçois*

Pig*l6ao Specimen AC 217. Granophyre from Eô/052* 

Analysed specimen*

Fig. I6h* Specimen AA 91. F e ls i te  from dyke a t  H2/048,





P h o to m ic ro g ra p h  o f  c o n ta c t  between m icro  g r a n i t e  an d  hom feleed  

s a n d s to n e  a t  F1/09B*

%20@ G ro sse d  n iç o is *
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FAgnr© 18*

Photom lorographB * xîO* C ro sse d  n ie o ls *

Fig*18a* Specim en AG 70* F in e  H ornb lende  d io r i t e *

?e 18b* Specim en AC 103* F in e  h o rn b le n d e  d i o r i t e ,





51

Photomlorographs, ndO* G ro sse d  n ie o ls *

P ig*  19a* Specim en  ACII7 * C o arse  p a tc h y  d i o r i t e ^  2dp 

from  F5/O 86*

Fig* 1 She Specim en AGI22# H o rnb lende  m ic ro g ra n ite ^  o f  

g ra n o p h y r ic  t e x t u r e 5, 1cg from  llIj/087*



I ? .  THE PBTROGRAPHI OP THE GIÆOT 

DUBH ABBA.
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The fo rm a tio n s  i n to  w hich th e  G len Buhh Complex i s  

in t ru d e d  a r e ,  a  t h i c k  s e r i e s  o f  f e l s p a t h i c  san d s to n es^  

b r e c c ia s  g co n g lo m era tes^  and o c c a s io n a l  s i l t  s to n e s  g a l l  

w e l l  i n d u r a te d ÿ and h o rn fe ls e d  c lo s e  to  th e  ig n eo u s b o d ie s .

The deep  re d  c o lo u r  a s s o c ia te d  w ith  th e  Old Red S an d sto n e  

se d im e n ts  e lse w h e re  i n  A rran  i s  h e re  a b s e n t  a p p a re n t ly  due 

to  th e rm a l m etam orphism  c a u s in g  r e d u c t io n  on th e  c o lo u re d  

f e r r i c  i r o n  compounds in  th e  m a tr ix ,  ( T y r r e l l 1 9 2 8 ).

1 ) G e n e ra l .

T here  are f o u r  p r i n c i p a l  a r e a s  w here sed im en ts  o f  Old 

Red S an d sto n e  age o u tc ro p  in  th e  a r e a  mapped i n  d e t a i l  

( F i g .2 5 ) .

1) th e  f o o t  o f  th e  f a l l s  o f  th e  G len Dubh W ater;

2 ) th e  c l i f f s  o f  C reag na  h ’ ï o l a i r e ;

3) th e  narrow  s t r i p  a lo n g  th e  G len Dubh F a u l t  ;

4) th e  c l i f f s  t o  th e  W orth o f  Burn A.

T here a r e  num erous o th e r  em a il ex p o su re s  i n  th e  a r e a  e n c lo se d

by th e  lo w er p a r t s  o f  th e  G len Dubh W ater and Burn A# and

t h r e e  s m a ll  a r e a s  o f  h o m fe ls e d  sa n d s to n e  exposed in  th e  T i r  

Dubh ( F ig .1 0 ) .

The ro c k s  o f  th e  area a t  th e  f o o t  o f  th e  G len Dubh W ater

a r e  maseiTO^ im pure sa n d s to n es^  w e ll  i n d u r a t e d w i t h  o c c a s io n a l  

bands o f  b r e c c ia  composed o f  f in e - g r a in e d  s i l t s t o n e  p e b b le s .  

Towards th e  c o n ta c t  w ith  ig n eo u s r o c k s g th e  sed im en ts  a r e  

h o rn fe ls e d g  to  fo rm ^ in g e n e ra lp  s i l i c e o u s  h o rn fe ls e s ^  w ith
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s u b o rd in a te  f e l s p a r  and d io p s id e .  A l l  o f  th e  se d im e n ta ry  

ro c k s  exposed in  th e  s tre a m s  o f  th e  lo w er p a r t  o f  G len Dubh 

have been  m etam orphosed.

B edding p la n e s  a r e  d i f f i c u l t  to  d e te rm in e  -  th e  ro c k s  

a r e  m assiv e  and o f te n  homogeneousp and i n  th e  ab sen ce  o f  

b r e c c ia  bandsp th e  d e te rm in a t io n  o f  d ip s  i s  d i f f i c u l t *  In  

some a re a sp  a ^bloekj® j o i n t i n g  i s  developed.*

The s u c c e s s io n  in  t h i s  p a r tp  andp w ith  sm a ll v a r ia t io u p  

o f  th e  sed im en ts  o f  th e  w hole a r e a  o f  th e  map, i s  made up o f  

two p r i n c i p a l  ro c k  g roups -  a  dom inant e v e n -g ra in e d  f e l s p a th i c  

sandstonop  and s u b o rd in a te  b re c c ia s p  g r i t s p  and s i l t s t o n e s .  

T here i s  no c l e a r  d i s t i n c t i o n  betw een th e s e  g ro u p s ; one 

g ra d e s  i n to  a n o th e r  v e r t i c a l l y p  and l e s s  o ften p  l© .te ra lly #  

L arge p e b b le s  o f  sh a le p  s i l t s t o n e  or g r i t  a r e  found i n  o th e r ­

w ise  e v e n -g ra in e d  san d s to n es*

The fo l lo w in g  t a b l e  g iv e s  modes f o r  a  s e r i e s  o f  s im i l a r  

f i n e  e v e n -g ra in e d  s a n d s to n e s  o f  in c r e a s in g  m etam orphic g ra d e , 

in  a  s e r i e s  c o l l e c t e d  to w ard s th e  igneous c o n ta c t*  AG15 i s  

p ro b a b ly  most r e p r e s e n ta t i v e  o f  th e  g roup  in  g e n e r a l .
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T ab le  1 . Modes o f  S an d sto n es  and f i n e  g r i t s .

M in e ra l Q u a rtz ‘̂ *Felspar Am phibole B i o t i t e  O h lo r i te  Opaque G a lo i te

B e r i c i t e  Pyroxene
Rook Ho.

AC 1 2 3 5 . 1 ^ 2 3 . 7 — — 3 . 5 3 . 9

AO 1 5 3 9 . 9 3 6 . 7 3 . 4 1 , 0 3 , 1 1 5 . 9

AO 2 1 4 5 . 1 4 0 . 0 1 2 . 6 1 . 2 0 . 8

AO 3 6 4 7 . 8 2 5 . 8 1 8 . 4 0 . 3 «MA 2 . 5 0 .3

(E p id o te  o f  v e in  5 .3^ 

The v a lu e s  f o r  q u arts ; a r e  p ro b a b ly  somewhat lowg due to  th e  

d i f f i c u l t y  o f  d i s c r im in a t in g  quartjg in  f i n e  c r y s t a l s  i n  a  

f e l s p a r - e e r i o i t e  m ass.

■̂ ■̂î̂ The o a l c i t e  i s  p r e s e n t  a s  a  v e in .  The sm a ll  amount o f  c a l e i t e  

o c c u r r in g  a s  an  a l t e r a t i o n  p ro d u c t o f  f e l s p a r  i s  in c lu d e d  w ith  

o h l o r i t e .  The amount o f  such  o a l c i t e  i s  v e ry  s m a ll .

In  hand specim en  th e  ro c k s  o f  t h i s  g ro u p  a r e  h a rd  and 

com pact j, o f te n  x fith  no t r a c e  o f  banding, and o f a  g re e n is h -g re y  

c o lo u r .  The t h i n  s e c t io n s  show num erous q u a r ts  c r y s t a l s ( a b o u t  

30^ o f  th e  ro c k )  i n  a  f in e - g r a in e d  m a tr ix  o f  f e l s p a r ,  s e r i o i t e ,  

and q u a r t s .  The l a r g e  q u a r tz e s  a r e  a n g u la r ,  i n  g e n e r a l ,  

a l th o u g h  w ith  in c r e a s in g  m etam orphism  th e y  show p ro g re s s iv e  

in te rg ro w th  w ith  th e  m a tr ix .  S e v e ra l  exam ples of c r y s t a l s  

show ing u n d u lo u s e x t i n c t i o n  have been n o te d , b u t th e s e  become 

l e s s  common w ith  in c r e a s in g  m etam orphic g ra d e .  A no ther f e a tu r e  

a p p a r e n t ly  c o n f in e d  to  th e  r e l a t i v e l y  u n a l t e r e d  s a n d s to n e s  i s
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th e  p re se n c e  o f  q u a r tz  fra g m en ts  made up o f  s e v e r a l  in te rg ro w n  

c r y s t a l s  -  th e  t y p i c a l  fragment o f  th e  h o r n f e l s e s  i s  a  s in g le  

q u a r tz  i n d i v id u a l .  The s i z e  o f  th e  g r a in s  is  v a r i a b l e ,  from  

0*1 t o  0.6smi. d ia m ., b u t most a r e  around  0.2m m .diam . The 

g r a in s i z e  o f  th e  fra g m en ts  does n o t n o t i c e a b ly  change on 

m etam orphism , b u t th e  m arg ins a r e  e x te n s iv e ly  emba.yed, 

a p p a re n t ly  by c o r r o s io n  by th e  m a tr ix , and q u a r tz  in  th e  

m a tr ix  r e c r y s t a l l i s e s  i n  o p t i c a l  c o n t in u i ty  w ith  th e  l a r g e r  

f ra g m e n ts  «

The u n a l te r e d  m a tr ix  i s  m o stly  o f f i n e  f e l s p a r  and 

s e r i c i t e  c r y s t a l s ,  and i s  p a r t l y  r e c r y s t a l l i s e d  to  a  f i n e  

g r a n u la r  m esh. Q u artz  i s  l e s s  i n  amount th a n  f e l s p a r .  O h lo r i te  

a p p e a rs  a s  sm a ll f l a k e s  in  th e  m a tr ix , i n  s u b o rd in a te  am ount; 

i t  i s  s t a b l e  i n  th e  low g ra d e s  o f th e rm a l m etam orphism . Opaqm 

m in e ra ls ,  p ro b a b ly  m o stly  m a g n e ti te , o c c u r  th ro u g h o u t th e  ro c k  

a s  s m a ll  I r r e g u l a r  f l e c k s ,  b o th  in  th e  m a tr ix  and a s  in c lu s io n s  

in  th e  l a r g e r  q u a r tz e s *  Hone o f th e  q u a r tz e s  exam ined shoif 

in c lu s io n s  o f  m a tr ix  m a te r ia l*  O a lc i te  o c c u rs  in  s m a ll  amount 

a s  an  a l t e r a t i o n  p ro d u c t o f  f e l s p a r ,  and o c c a s io n a l ly  a s  

v e in s  (AC 12)*

A f e l s p a r  c r y s t a l  o f e x c e p t io n a l  s i z e  (0*2mm. lo n g )  and 

a p p a re n t ly  s t a b l e ,  i s  o f  co m p o s itio n  a b o u t An 30 . A p art from

*chis one c r y s t a l ,  th e  f e l s p a r  i s  so f in e - g r a in e d  and B e r ie i t is e <  

a s  to  be u n d e te rm in a b le  by norm al o p t i c a l  m ethods. S ta in in g  

r e v e a le d  no t r a c e  o f  p o ta sh  f e l s p a r .

S ix  f e e t  from  th e  ig n eo u s  c o n ta c t ,  th e  ro c k  i s  e n t i r e l y
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r o o r y s t a l l i s e d ,  and shows th e  l a r g e r  q u a r tz e s  much c o rro d e d , 

in  a  m a tr ix  o f  f e l s p a r ,  q u a r tz  and g r a n u la r  d io p s id e  w hich 

form  a  g r a n u la r  mosaic® E p id o te  o ccu rs  a s  o cc8 .s io n a l v e in s  

o r  d e ta c h e d  f l a k e s ,  and in  AO 36 , th e r e  i s  a  s in g le  f l a k e  o f 

w h ite  m ica . B i o t i t e  a p p e a rs  a t  a  l a t e  s ta g e  in  th e  metamorphlB'i 

(of® th e  m etam orphism  o f  th e  s i l t s t o n e s ® (p® 59 ) (AA34h).

The opaque o re  m in e ra ls  o cc u r in  th e  h ig h ly  m etam orphosed rook  

as  l a r g e ,  i r r e g u l a r  b l e b s , up to  2 mm® diam®, as  w e ll  a s  in  

f i n e  g ra n u le s  i n  th e  matrix®

3) B re c c ia s  and s i l t - s t o n e s  ®

The second  m ain group  o f  th e  se d im e n ta ry  ro c k s  i s  

com prised  o f  v a r io u s  g r i t s  and b r e c c ia s ,  and d a rk  g re y  s i l t -  

s to n e s  w hich o c c u r  b o th  a s  l a y e r s  in  th e  s e q u e n c e ,(b u t  n o t a t  t î  

o u tc ro p s  d e s c r ib e d  above -  o n ly  on O reag n a  h ^ I o l a i r e ) ,  and as  

fra g m e n ts  i n  th e  b r e c c ia s  ®

A t y p i c a l  b r e c c ia  (AO 1) c o n ta in s  num erous s u b -a n g u la r  

f ra g m e n ts  i n  a  com plex m atrix® The m a tr ix  i s  e s s e n t i a l l y  

s i m i l a r  to  th e  s a n d s to n e s  o f  th e  f i r s t  group., w ith  i f  a n y th in g  

a  h ig h e r  p ro p o r t io n  o f  q u a r tz  o re  m ate ria l®  The l a r g e  fra g m en t( 

up to  9cm® lo n g , in c lu d e  m etam orphic q u a r t z i t e ,  g a rn e t  s c h i s t ,  

( in  AG l b ) ,  b a s a l t  and s i l ts to n e ®  The s i l t s t o n e  i s  th e  common 

c o a rs e  frag;m ent i n  th e  b r e c c ia s ,  and o c c u rs  a l s o  a s i s o l a t e d  

p ie c e s  in  g r i t s  in te rm e d ia te  betw een th e  b r e c c ia s  and th e  f in e  

sandstones®  The s i l t s t o n e  fra g m en ts  o f te n  show b an d in g  

in te rn a l ly ®  The su rro u n d in g  m a tr ix  i s  som etim es a l s o  banded 

p a r a l l e l  t o  th e  s u r f a c e s  o f  th e  more t a b l è i d  fragm ents®
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The fo l lo w in g  t a b l e  g iv e s  modes o f  a  t y p i c a l  b r e c c ia  

o f  th e  ty p e  w ith  s i l t s t o n e  fra g m en ts  o n ly .  (AO 8 ) .

T ab le  2 . Modes on AO 8 .

Q uart z « P e ls  p a r  Amphibole B i o t i t e  O h lo r i te  Opaque 
4" “S”

B e r i e i t e . P y ro x en e .

S i l t s t o n e
fra g m e n ts  39*1^ 31*3 2 .6  1 1 .7  8 .3  7 .0

“ i r S Æ ?  ° -2  0 -9  5 .0

5 2 .0  3 5 .5  0 .9  1 .2  5 .2  5 .2

T o ta l s  f o r  
ro c k 5 7 ,2  2 5 ,4  1 .4  5 .8  4 .3  4 .3

W ith m etam orphism  i n  p ro x im ity  to  th e  ig n e o u s  c o n ta c t ,  th e  

m a tr ix  behaves l i k e  th e  f i n e  s a n d s to n e s  d e s c r ib e d  abor e , and 

w i l l  n o t  be f u r t h e r  d e t a i l e d  ex c ep t to  n o te  th e  d ev e lo p m en t, 

i n  ro c k s  o f  t h i s  g ro u p , o f  g ra n o p h y ric  p a tc h e s  in  th e  m a tr ix  

a t  h ig h  grades® W hether t h i s  i s  due to  f u s io n  o f th e  g ro im d- 

m ass, o r  w h eth er i t  i s  in tro d u c e d  from  th e  ig n eo u s  ro c k s  i s  

n o t  c l e a r .

The s i l t s t o n e  l a y e r s  i n  th e  se d im en ts  a re  w e ll  exposed 

on ly  on an in a c e e s s a b le  p a r t  of th e  c l i f f  o f  O reag na h l ï o l a i r e  

b u t s i l t s t o n e  fra g m e n ts  a r e  f a i r l y  com.mon i n  th e  b r e c c i a s .  The 

fra g m e n ts  a p p e a r  to  be i d e n t i c a l  t o  th e  la y e r e d  r o c k s ,  and t h  e 

b r e c c ia s  a r e  i n t e r p r e t e d  a s  b e in g  due to  penecontem poraneous 

b r e c c i a t i o n  o f  p a r t l y  com pacted s i l t s t o n e  b e d s , and p a r t i a l
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re w o rk in g  o f  th e  f ra g m e n ts .

On m etam orphism , th e  s i l t s t o n e  d e v e lo p s  b i o t i t e  a t  an 

e a r ly  s t a g e ,  e x c e p t i n  a  zone 0 .1  mm® w ide around  th e  m arg in  

o f  th e  frag m en t (A 0129)(F ig . 1 2 ) ® At a  h ig h e r  g ra d e , a n d a lu s l t e  

a p p e a rs  a s  d i f f u s e  i n t e r g r a n u la r  b le b s ,  and c h l o r i t e  d i s a p p e a r s . 

F in e  opaque p a r t i c l e s  a r e  ub iq u ito u s®  The i n t e g r i t y  o f  th e  

fra g m e n ts  i s  p r e s e rv e d ,  how ever, to  an ex trem e s ta g e  o f 

m etam orphism , when th e  m a tr ix  has been  l a r g e l y  r e p la c e d  by 

g ra n o p h y re , and th e  frag m en ts  rounded by c o r ro s io n  and m a rg in a l 

r e o r y s t a l l i s a t i o n . T h is  i s  se e n  e s p e c i a l ly  w e ll  i n  an  

ex p o su re  a t  B 4 /075 , (AA 3 4 b )» and w i l l  be d is c u s s e d  more 

f u l l y  w ith  th e  m io r o g r a n i te s # (See F ig .  1 2 ) .

The s a n d s to n e s  o f  C reag  na  h * I o la i r e  a r e  a t  l e a s t  250 f t .  

t h i c k ,  and a r e  m o s tly  o f  th e  e v e n g ra in ed  v a r i e t i e s ,  w ith  

s u b o rd in a te  s i l t s t o n e s .  B edding i s  a p p a re n t  on a  l a r g e  s c a le ,  

b u t  d i f f i c u l t  t o  f in d  in  d e t a i l .  ( F i g .3 a ,4 a ,b ) . S im i la r  g re y  

o r  g r e e n is h  s a n d s to n e s , o f te n  s e v e re ly  b r e c c ia t e d ,  fw m  th e  

s t r i p  a lo n g  th e  G len Dubh F a u l t ,  and th e  c ra g s  W orth and B ast 

o f Burn A. In  th e  l a t t e r  o u tc ro p s , b r e c c ia s  a r e  r a r e ,  and an 

even f la g g y  j o i n t i n g  i s  d ev e lo p ed  i n  th e  s a n d s to n e s .

The o u tc ro p s  i n  th e  T i r  Dubh, ( F ig .1 0 ) ,  a re  o f  w h ite  

q u a r t z i t e ,  v e ry  h a rd  and v e ry  p u re . The c o n ta c t  w ith  g ab b ro , 

e x c e p t a s  r a r e  v e in s ,  i s  n o t  s e e n . S im i la r  b lo c k s  o f  w h ite  

s i l i c e o u s  h o r n f e l s  o c c u r a t  J3 /0 0 7 .

The x e n o l i t h i c  b lo c k s  o f  h o m fe ls e d  sed im en t exposed in
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t î ie  s tre a m s  in. th e  lo w er p a r t  o f  G len Duhh in c lu d e  exam ples 

o f  a l l  ty p e s ,  h u t  a r e  m o stly  o f  th e  f in e g r a in e d  s a n d s to n e s ,  

now m etam orphosed to  a  d lo p s id e -h e a r in g  s i l i c e o u s  h o r n f e l s .  

h ) G ahhros and d o le r i te s ®

The d o l e r i t e s  and g ah h ro s  o f  th e  G len  Dubh a r e a ,  b o th  

in s id e  and o u ts id e  th e  G len Dubh F a u l.t , a p p e a r  a l l  to  be o f  

th e  same s u i t e ,  th e  d i f f e r e n c e s  betw een th o s e  o f  th e  In n e r  

and O u te r P a r t s  o f  th e  A rea b e in g  due to  d i f f e r e n t  h i s t o r i e s  

o f  a l t e r a t i o n  and m etam orphism .

l )  G e n e ra l d e s c r i p t i o n .

In  g e n e r a l ,  th e  g ab b ro s  o f  t h i s  r e g io n  a r e  pyroxene -  

p la g io c la s e  ro o k s , o l i v in e  and h y p e rs th e n e  b e a r in g  in  th e  

more b a s ic  and l e s s  a l t e r e d  v a r i a n t s ,  and o f  t e x tu r e s  ra n g in g  

from  c o a r s e ly  o p h i t i c  to  h y p ld io a io rp h ic  and e q u ig r a n u la r .  

I n t e r s t i t i a l  p a tc h e s  o f  q u a r tz  -  f e l s p a r  in te rg ro w th  a r e  

o f te n  p r e s e n t ,  a s s o c ia te d  w ith  i r r e g u l a r  d i f f u s e  v e in s ,  and 

w ith  marked developm ent o f  s o d ie  rim s on th e  p l a g i o c l a s e s ,

The norm al a c c e s s o ry  m in e ra ls  a re  m a g n e t i te ,  i lm e n i te  and 

a p a t i t e ,  and a l t e r a t i o n  m in e ra ls  am p h ib o le , c h l o r i t e ,  s e r i c i t e ,  

s e r p e n t in e ,  le u c o x e n e , o a l c i t e  and e p id o te .  The d o l e r i t e s  

a r e  s i m i l a r ,  b u t  a r e  d i s t in g u is h e d  from  th e  gabbros p r i n c i p a l l y  

on th e  g rounds o f  f i n e r  g r a in  s i z e  and d o m in an tly  o p h i t i c  

s t r u o t u r e  ®

Specim en AA173, ( J 9 /0 6 8 ) ,  i s  ta k e n  a s  a  t y p i c a l  exam ple 

o f th e  gabbro  o f  th e  In n e r  P a r t  o f  th e  A re a . In  hand spec im en , 

th e  ro c k  i s  a  m ed ium -grained  homogeneous g ab b ro , f r e e  from
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v e in a  o r  m o t t l in g .  F e ls p a r s  and pyroxene a r e  c o n sp ic u o u s , 

and o c c a s io n a l  b ro n z e -c o lo u re d  f l a k e s  o f  b io t i te ®  The ch em ica l 

a n a ly s i s  i s  g iv e n  i n  T ab le  8 , th e  mode i n  T ab le  4 , and th e  

norm in  T ab le  10 , and a  p h o to m ic ro g rap h . F ig.14a®

In  t h i n  s e c t i o n ,  th e  ro c k  i s  se e n  to  be composed 

p r i n c i p a l l y  o f  p la g io c la s e  and py roxene , i n  a  p a r t l y  g r a n u la r ,  

p a r t l y  o p h i t i c ,  in te rg ro w th .  Opaque m in e r a ls ,  i n  s k e l e t a l  

o r  s u b h e d ra l  c r y s t a l s  a r e  common. A cc esso ry  m in e ra ls  in c lu d e  

o rth o p y ro x en esj, b i o t i t e ,  e p id o te  and c h lo r i te ®  T here a r e  a 

few psendom orphs o f o l iv in e ,  now re p la c e d  by s e r p e n t in e ,  and 

a  t r a c e  o f  f r e s h  o liv ine®  A l t e r a t i o n  o f  pyroxene to  c h l o r i t e  , 

and , to  a  l e s s  e t.t e n t ,  to  am ph ibo le , i s  common, and p ro d u ces 

a  f i n e  d u s t  o f  opaque m in e ra ls  i n  th e  a l t e r a t i o n  p ro d u c ts .

( F i g .1 4 a . ) d

Most o f  th e  f e l s p a r  o cc u rs  a s  w e ll-fo rm e d  l a t h s ,  ra n g in g  

from  0 .5  to  5 mm® in  l e n g th .  The c r y s t a l s  u s u a l ly  show 

c o m p o s it io n a l  v a r i a t i o n  from  c o re  to  m arg in , r a r e l y  in  a  

s e r i e s  o f d i s c r e t e  zo n e s , more commonly a s  a  g raded  ch an g e .

Ho o s c i l l a t o r y  zo n in g  was fo u n d . Rims o f  f e l s p a r  more so d ie  

th a n  th e  r e s t  o f  th e  c r y s t a l  o cc u r on a b o u t h a l f  o f th o se  

exam ined . The rim  i s  s e p a ra te d  from  th e  r e s t  o f  th e  c r y s t a l  

by a  more o r  l e s s  c l e a r  change in  c o m p o s itio n , o f te n  so  marked 

a s  to  p roduce a  s h a rp  l i n e  u n d e r c ro sse d  n i ç o i s .  The rim s 

v a ry  i n  w id th  from  0 .0 5  to  0 .2  mm. w id e ; W ith in  th e  zone , 

th e  c r y s t a l  may show e i t h e r  a  smooth g r a d a t io n  in  co m p o s itio n  

to  th e  c e n t r e ,  o r  a  p o o rly  d e f in e d  o u te r  zone around  th e  c o re .
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M a te r ia l  o f  a p p ro x im a te ly  th e  oom pofôition o f  th e  rim s  i s  a ls o  

fo rjid  a s  sm a ll  i n t e r e t i t i a l  c r y s t a l s g a n h e d ra l^  and o f te n  

crowded w ith  sm a ll in c lu s io n s ^  I t  has b een  in c lu d e d  w ith  th e

rim s in  th e  modes  ̂ The f e l s p a r  in  t h i s  ro c k  ISp on th e  w hole,

l i t t l e  a l t e r e d ,  an d , ex cep t th e  i n t e r s t i t i a l  m a te r i a l ,  f r e e  

from  in c lu s io n s o  Some c r y s t a l s  a r e  s t r a i n e d ,  and a  few 

b ro k e n , and t h i n  e p id o te  v e in s  occupy th e  f ra .o tu re s  «

The pyroxene o f  th e  ro c k  i s  m o stly  m o n o c lin ic   ̂ The 

o rth o p y ro x e n e  i s  p r e s e n t  in  sm a ll amount a s  s u b h e d ra l c r y s t a l s ,  

show ing c r y s t a l  o u t l in e s  a g a in s t  f e l s p a r ,  and n o t e n t e r in g  th e  

o p h i t i c  in te rg ro w th s  t y p i c a l  o f  th e  c lln o p y ro x e n e  * The

o p t i c a l  p r o p e r t i e s  a re  showx in  T ab le  7 and P ig #13 # The

o rth o -p y ro x e n e  shows no r e a c t io n  r e l a t i o n s h i p  to  e i t h e r  

o l i v in e  o r  c lln o p y ro x e n e  i n  th e  s l i d e ,  and i s  f r e s h  and l i t t l e  

a l t e r e d  to  c h lo r i t e #

The dom inant pyroxene o f th e  ro c k  i s  m o n o c lin ic , and 

th e r e  a r e  a p p a re n t ly  two v a r i e t i e s ,  o f  d i f f e r e n t  o p t i c a l  

p r o p e r t ie s #  These a r e  l i s t e d  in  T ab le  To The p r o p e r t i e s  

have been  p lo t t e d  on th e  d iag ram s o f  F i g #13, to  show approx im ate  

co m p o sitio n s#  The two v a r i e t i e s  a r e  n o t r e a d i l y  s e p a ra b le  

in  t h i n  s e c t io n ,  and have s im i l a r  r e l a t 1o n sh ip s  to  th e  o th e r  

m in e ra ls#  The v a r i e t y  o f  h ig h  R^I# and l a r g e r  was found 

in  th e  g ab b ro s and n o t  in  d o le r i t e s #

B oth e linop y ro x ex ies  a r e  o f  a  p a le  brown o r  b r o r a i s h -  

y e llo w  c o lo u r ,  w ith  o c c a s io n a l  p le o c h ro is m # (x ty iz s s  p a le  

browns p a le  browns g re e n is h  b ro w n )#
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The c r y s t a l s  a r e  w e ll  fo rm ed , e n c lo s in g  o r  in te rg ro w n  w ith  

f e ls p a r #  Sometim es th e  pyroxene form s a  g r a n u la r  a g g re g a te  

o f sm a ll  c r y s t a l s  w ith  sm a ll tw inned  f e l s p a r s .  In  two c r y s t a l s  

th e r e  a r e  r e l i c t  c o re s  o f  o l i v in e ,  now l a r g e ly  s e r p e n t in e ,  

and in  s e v e r a l  m ore, a  co re  o f  pyroxene o r  am phibole o f  a  

d i f f e r e n t  o r i e n t a t i o n  to  t h a t  o f  th e  r e s t  o f th e  c r y s t a l .

These c o re s  show more a l t e r a t i o n  to  c h l o r i t e  th a n  th e  b u lk  

o f th e  p y ro x en e .

S c h i l l e r  s t r u c t u r e  i s  common, p a r a l l e l  t o  e , and 1^ to  

010 . The ro d s  a r e  n o t l a r g e  enough to  show r e l i a b l e  e x t in c t io n  

a n g le s ,  and have n o t been  determ ined^  in  some c a s e s  th e  

in c lu s io n s  a r e  w h o lly  opaque, and have a  b ra s s y  l u s t r e  in  

r e f l e c t e d  l i g h t .

Mo zo n in g  was seen  in  th e  pyroxenes*

A l t e r a t i o n  o f  th e  c lln o p y ro x e n e  to  am phibo le  i s  common, 

e s p e c i a l ly  a s  r im s  around  th e  n a rg in s  o f  pyroxene c r y s t a l s ,  

and a s  i n t e r p e n e t r a n t  g row ths a lo n g  th e  p la n e s  o f  th e  p r i s m a t ic  

c le a v a g e . B oth am phibole and pyroxene a r e  o f te n  re p la c e d  

l a t e r  by a  g re e n  c h l o r i t e ,  o r ,  l e s s  commonly, by a  c o l o u r l e s s , 

f ib r o u s  am p h ib o le .

H ornblende form s rim s around  and r e p la c in g  p y ro x en e , 

and o c c u rs  a s  in d e p e n d e n t s u b -h e d ra l  c r y s t a l s ,  som etim es 

rimmed by a  f u r t h e r  d i s c r e t e  am p h ib o le . The p le o c h ro ic  

fo rm u lae  a s s o c ia te d  w ith  th e  two ty p e s  a r e s

1) G ores and e u h e d ra l  c r y s t a l s  ; x sy sz ss tra w sg re e n sb ro w n .

2) Rims and i n t e r s t i c e s ;  x sy sz ss  P a le - g r e e n |g re e n sb ro w n .



A few p a tc h e s  o f  p a le  f ib r o u s  am ph ibo le  a r e  t o  be found 

in  p la c e s ,  u s u a l ly  a s s o c ia te d  w ith  c h lo r i t e *  The am ph ibo les 

a r e ,  on th e  w ho le , l i t t l e  a l t e r e d ,  and a p p e a r  to  be s t a b l e  

w ith  c h l o r i t e  and s e r i c i t e *

Opaque m in e ra ls  ™ m a g n e tite  and i lm e n i te  -  a r e  th e  common 

m inor c o n s t i t u e n t s , fo rm ing  l a r g e  s k e l e t a l  c r y s ta l s *  O a lc i te  

and e p id o te  a r e  p r e s e n t  a s  sm a ll v e in s  and p a tc h e s  i n  

in s ig ;n i f l e a n t  am ounts. Mo q u a r tz  was d e te c te d  in  t h i s  

spec im en , n o r  was any p o ta s h  f e l s p a r .

The c h a r a c t e r i s t i c  a l t e r a t i o n  p ro d u c ts  a r e  s e r i c i t e  

i n  th e  p la g io c la s e s ,  and c h l o r i t e .  The c h l o r i t e  i s  p a le  

g re e n  and p le o c h r o ic , and shows v e iy  low  b i r e f r in g e n c e  w ith  

anom alous b lu e  c o lo u rs  n e a r  e x t in c t io n  betw een  c ro sse d  n i c o l s .  

I t  i s  b i a x i a l  p o s i t i v e ,  w ith  d i s p e r s io n  re d  v i o l e t .  In  

r e p la c in g  p y ro x en e , i t  form s a  pseudom orph w ith  an  o r i e n t a t i o n  

g e n e r a l ly  u n r e la te d  t o  t h a t  o f  th e  o r i g i n a l  m in e ra l .  P a le  

f ib r o u s  am phibole o ccu rs  w ith  o h lo r i t e  a t  t im e s , e s p e c i a l ly  

r e p la c in g  p y ro x e n e . S e rp e n tin e  and f i n e  g r a n u la r  m a g n e tite  

a r e  p r e s e n t  a s  pseudom orphs a f t e r  o l i v i n e .  The s e r p e n t in e  

i s  a  y e l lo w is h , f ib r o u s  v a ,r ie ty .

2) O r y s ta l l - i s a t io n  sequence in  th e  g a b b ro s .

The t e x tu r e  o f  th e  ro c k  i s  h y p id io m o rp h io , v a r y in g  to  

s u b - o p h i t i c  in  p la c e s .  The i n t e r g r a n u la r  m a te r i a l  i s  sm a ll 

in  am ount, and f a i r l y  c o a rse  « The f e l s p a r s  fmrm s u b -h e d ra l  

c r y s t a l s ,  e x c e p t a g a in s t  opaque m in e ra ls  and some p y ro x e n e .

The pyroxene i s  partly?' e u h e d ra l ,  and p a r t l y  in te rg ro w n  w ith .
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and grown a ro u n d , p l a g io e l a s e .  The p ro b a b le  o rd e r  o f  

e r y s t a l l i s a t i o n  i n t e r p r e t e d  from  th e  t e x t u r e  i s :

F a l l  m g  T em peratu re

OlzLvme a . t o  s e rp e n tx n e —  ̂

Ore m xîierals

S a r ly  xelspar' "*’”*"***’”——— l a t e  x e l s  p a r

— —Pyroxene Amphxbole ■—O h lo r i te  •=••«»=*•=»“»«

Secondary  am p h ib o le , c h l o r i t e  — «— — -

3) Normal v a r i a n te  o f  th e  g a b b ro s .

The gabbro  d e s c r ib e d  above (AA173 F ig * 1 4 a) i s  f r e s h  and 

i s  chosen  a s  r e p r e s e n ta t i v e  o f  th e  g ab b ro s o f  th e  In n e r  P a r t  

o f  th e  Area* The m ain c h a r a c t e r i s t i c s  o f  th e s e  gabbros a r e ,  

r e l i c t s  o f  o l i v in e ,  a  d o m in an tly  p y ro x e n e -p la g io c la s e  

a ssem b lag e , abun d an t i lm e n i te ,  a l t e r a t i o n  o f fe rro m a g n e s ia n  

m in e ra ls  to  c h l o r i t e  o f  th e  ty p e  d e s c r ib e d  above* Therm al 

m etam orphism , to w ard s  th e  g r a n i t e  c o n ta c t ,  le a d s  to  th e  

a p p e a ra n c e  of b i o t i t e  in  more th a n  a c c e s s o ry  am ounts.

T h is  " ty p e ’* gabbro  i s  to  be fo u n d , v e ry  much as  i t  has 

been  d e s c r ib e d  h e r e ,  o v e r much o f  th e  g ab b ro  o u tc ro p  o f  th e  

In n e r  P a r t  o f th e  A rea , and o f te n  in  th e  O u te r P a r t .  The 

v a r i e t i e s o f  g ab b ro  found in  th e  a r e a  a r e  a l l  c lo s e  to  t h i s  

ty p e  and show in d iv id u a l  d i s t in g u i s h in g  c h a r a c t e r i s t i c s  n o t 

a s s o c ia te d  w ith  t h e i r  s p a t i a l  d i s t r i b u t i o n .  In  any p a r t i c u l .a r  

l o c a l i t y ,  i t  i s  u s u a l ly  p o s s ib le  to  f in d  exam ples o f  more 

th a n  one v a r i e t y  o f  g ab b ro , a lth o u g h  t h i s  i s  u n l ik e ly  to  be
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d e t e c ta b le  e x c e p t in  t h i n  s e c t io n ,  and a l th o u g h  from  p la c e  

to  p la c e ,  in  th e  O u te r A rea e s p e c i a l ly ,  t h e r e  i s  an  uneven  

d i s t r i b u t i o n  o f  th e  d i f f e r e n t  v a r i a n t s .

The most e v id e n t  v a r i a t i o n ,  see n  in  th e  gabbro  b o th  in  

hand specim en  -  a s  a  f le c k e d  s u r fa c e  w here i t  i s  w ea th e red  -  

and in  t h i n  s e c t i o n ,  i s  th e  developm ent o f  i n t e r s t i t i a l  p a tc h e s  

o f  g ra n o p h y ric  in te rg ro w th  o f  q u a r tz  and f e l s p a r .  T h is  i s  

se e n  in  specim ens AA169 and 1 7 0 ,( l o c a l i t y  J 3 /0 7 7 ) ,  AA163, 

(K 0 /ll9 )p  AA221,(1 8 /0 3 0 )f and many o th e r s .  I t  i s  u s u a l ly  

found  t h a t  th e  o l i v in e  in  th e s e  ro c k s  has  been  w ho lly  r e p la c e d .  

No ro c k  w ith  i n t e r s t i t i a l  q u a r tz  has  been  found to  c o n ta in  

h y p e r s th e n e . The i n t e r s t i t i a l  g ranophy re  i s  alw ays 

a s s o c ia te d  w ith  th e  developm ent o f  rim s o f  so d ie  f e l s p a r ,  o f 

c o m p o s itio n  ab o u t An20, around  th e  n e ig h b o u r in g  p la g io e la s e s ,  

o f te n  show ing a  s h a rp  b re a k  i n  th e  norm al c o m p o s itio n a l 

g ra d in g  a t  th e  r im . These r im s  a re  p r e s e n t  in  g ab b ro s  show ing 

no i n t e r s t i t i a l  g ra n o p h y re , ( e .g .  AA173) @ b u t a r e  b e s t  

d ev e lo p ed  w here i t  i s  a l s o  p r e s e n t ,  and in d eed  a t  t im e s  th e  

f e l s p a r  o f  th e  rim  grows on in  o p t i c a l  c o n t in u i ty  a s  one o f  

th e  com ponents o f  th e  g ra n o p h y ric  m a t e r i a l .  (e .g .A A 7 5 ).

The t e x t u r a l  v a r i a t i o n  in  th e  g ab b ro s  i s  from  a  m ain ly  

h y p id io m o rp h ie  s t r u c t u r e ,  t o  c o a r s e ly  o p h i t i c .  T h is  v a r i a t i o n  

may be e n t i r e l y  a t  a  c o a rse  g r a in - s i z e ,  from  a gabbro  su ch  as 

AA163, (K O /119), w hich i s  c o a r s e ly  o p h i t i c ,  to  one l i k e  AA173 , 

o r  th e  o p h i t ic  v a r i a n t  may be o f  f i n e r  g r a i n - s i z e .  The 

l a t t e r  v a r i a t i o n  le a d s  to  a  g ra d u a l  t r a n s i t i o n  from  gabbro
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i n to  d o le r i t e j ,  a s  a t  MO/030g where spec im en  AA210 shows t h i s  

change «

M in é ra lo g ie a l  v a r i a t i o n  i s  r a r e l y  s i g n i f i c a n t^  e x c e p t in  

th e  p re se n c e  o f  th e  i n t e r g r a n u la r  g ra n o p h y ric  p a tch e s#  The 

g ah h ro s  o f  th e  a r e a  a ro m d  05 o f te n  showp even  i n  hand 

speo im enj abundan t m a g n e tite  and i lm e n i te  ( I #  # 8808 g EM * 8809)# 

B i o t i t e  a p p e a rs  a s  th e  c o n ta c t  o f th e  g ab b ro s  w ith  th e  C e n tra l  

O ra n ite  of th e  Complex i s  app roached  (M 220ÿL 8/079) b u t  th is  

i s  more a p p a re n t  in  th e  d l o r i t es#

A ll  o f  th e s e  v a r i a t i o n s  a r e  in d ep en d en t^  and any 

p a r t i c u l a r  ro c k  from  any p a r t  of th e  gabb ro  o u tc ro p  may d e p a r t  

from  th e  "type** in  more th a n  one way# On a l l  form s o f  th e  

g ab b ro , how ever, may be superim posed  a f u r t h e r  m o d if ic a tio n #  

T h is  i s  due t o  th e  p re se n c e , p a r t i c u l a r l y  i n  th e  In n e r  P a r t  

o f  th e  A rea, o f  d i f f u s e  v e in s ,  s t r i n g e r s  and p a tc h e s  o f  

d i o r i t i c  o r  g r a n o d io r i t i o  m a te r i a l ,  w h ich , l o c a l l y  num erous, 

have c o n s id e ra b ly  a l t e r e d  some p a r t s  o f  th e  gabbro# (e#g# 

around  H2/062)# These v e in s  a r e  som etim es th e  d i f f u s e  

e q u iv a le n ts  in  th e  gabbro  o f  d i s c r e t e  f e l s i t i c  o r  g ra n o -  

p h y r ic  v e in s  i n  th e  d o l e r i t e ,  t h e i r  form  c o n t r o l l e d  by th e  

t e x t u r e ,  and p o s s ib ly  th e  ig n eo u s  h i s t o r y  o f  th e  h o s t  ro c k , 

b u t in  o th e r  l o c a l i t i e s ,  a s  a t  K 6/084, a r e  co n fin e d  to  th e  

g a b b ro , and a r e  c u t  by th e  d i s c r e t e  g ran o p h y re  v e in s  common 

in  th e  a d ja c e n t  d o l e r i t e #  The d i f f u s e  v e in s  in  th e  gabbro  

a r e  a s s o c ia te d  w ith ,  and a r e  i n t e r p r e te d  a s  b e in g  r e s p o n s ib le  

f o r ,  th e  developm ent o f  sh a rp  so d ic  r im s  on th e  p l a io o l a s e s ,
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th e  c o n v e rs io n  o f  m ost o f  th e  fe r ro -m a g n e s ia n  m in e ra ls  

to  c h l o r i t e ,  and th e  a l t e r a t i o n  o f  th e  c h e m ic a l c o n s t i t u t i o n  

o f  th e  ro c k  in  su ch  a  way t h a t  i t  w e a th e rs  to  a d i r t y  o range 

co lo u r#  (e#g#AA176).

T here  seems to  he no e s s e n t i a l  d i f f e r e n c e ,  e x c e p t in  

s c a l e ,  betw een  th e  rim m ing o f  p la g io c la s e s  around  th e  

p a tc h e s  o f  i n t e r s t i t i a l  g ra n o p h y re , a s  i n  AA169, and th e  

s i m i l a r  rim m ing e f f e c t s  foim d w ith  th e  g ran o p h y re  o f  th e  

d i f f u s e  v e in s ,  e s p e c ia l ly  i n  th e  c o n s ta n c y  shown i n  b o th  th e  

co m p o s itio n  o f  th e  r im s , and to  a  l e s s  e x t e n t ,  i n  th e  

p o s s i b i l i t y  of th e  r im s  grow ing  in  o p t i c a l  c o n t in u i ty  w ith  

th e  f e l s p a r  cf th e  g ra n o p h y ric  m a te r i a l ,  a p p a re n t ly  o f  th e  

same co m p o sitio n #  (AA75).

A m inor featux^e o f th e  g ab b ro s  i s  th e  la r g e  number o f 

tw in -la w s  e x h ib i te d  by th e  § l a g i o o l a s e s , a l l  o f  th e  common 

law s b e in g  f r e q u e n t ly  r e p re s e n te d  e x c e p t th e  C arlsb ad  Law. 

A lb i te  and a c l in e  tw in s  a r e  p a r t i c u l a r l y  common. F o r no 

a p p a re n t  r e a s o n , th e  g ab b ro s  show ing th e  g r e a t e s t  number and 

v a r i e t y  o f tw in s  i n  th e  p l a g io c la s e s ,  a r e  th o s e  w ith  m ost 

i n t e r s t i t i a l  g ra n o p h y ric  m a te r ia l* .

Specim en AA25 (F ig#14b) h as  been  c o l l e c t e d  from  a s  n e a r  

T y rre ll® s  l o c a l i t y  a s  can  be d e te rm in ed  from  th e  A rran  Mwmoir 

ac c o u n t ( T y r r e l l  1924 p* 174- )  ̂ T y r r e l l  * s a n a ly s i s  i s  

in c lu d e d  in  T ab le  8 « The ro c k  o f  AA25 i s  c lo s e ly  s im i l a r

to  t h a t  of th e  a n a ly se d  spec im en , (H u n te r ia n  Museum Ho. 

H .M .8802)g ex c e p t i n  b e in g  c o n s id e ra b ly  f r e s h e r#  The gabbro
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i s  o f  s u b - o p h i t io  t e x t u r e ,  o f  th e  v a r i e t y  show ing m inor 

am ounts o f  i n t e r s t i t i a l  g ra n o p h y ric  in te rg ro w th ,  and w ith  

a  r e l i c t  and pseudom orph o f  o l iv in e #  T h is  t e x tu r e  and 

co m p o s itio n  i s  w id esp read  in  th e  O u te r P a r t  o f  th e  Area# The 

The mode and o p t i c a l  d a ta  f o r  AA25, and th e  a n a ly s i s  o f  

T y r r e l l ’s specim en  and a c a lc u la te d  norm a r e  i n  t a b l e s  4 ,

5 ,8  and 10#

4) D e s c r ip t io n  o f  th e  B o le r i te s *

The d o l e r i t e s  a r e  s e p a ra te d  from  th e  g ab b ro s  a r b i t r a , r i l y ,  

and p ro b a b ly  n o t  a t  a l l  tim e s  c o n s i s t e n t l y ,  on th e  b a s i s  o f 

a v e ra g e  g r a i n - s i z e ,  and to  a c e r t a i n  e x t e n t ,  te x tu re #  T hat 

i s ,  a  d o l e r i t e "  a s  mapped h e r e ,  i s  a  ro c k  o f  g a b b ro ic  

c o m p o s itio n  and m in e ra lo g y , i n  w hich th e  l a r g e r  c r y s t a l s  a re  

j u s t  v i s i b l e  in  hand spec im en , and w hich shows an  o p h i t io  

o r  s u b - o p h i t i c  t e x tu r e #  In  f a c t ,  a l l  o f  th e  f in e - g r a in e d  

b a s ic  ro c k s  o f  t h i s  a r e a ,  do™  to  th o se  o f  a  v e ry  f i n e  g r a in -  

s i s e ,  show o p h i t i c  t e x tu r e  t o  some e x te n t#  (See F ig s ,1 5 a  and b)« 

In  th e  p a r t  o f Burn A around D 2/073, ro c k s  a r e  exposed 

show ing t r a n s i t i o n  from  f in e - g r a in e d  gabb ro  to  d o l e r i t e .  The 

g ab b ro , r e p re s e n te d  by Bpeeimens 10105$ A cl06 , i s  a madiim 

g ra in e d ,  f e l s p  a t h i c  g ab b ro , o f  a  c o a r s e ly  o p h i t io  t e x t u r e ,  

and w ith  s h a rp ly  rimmed f e l s p a r s , (T ab le  3)® C lo se ly  a d ja c e n t ,  

and g ra d in g  in to  th e  above ro c k s , i s  a  d o l e r i t e  c o n ta in in g  

num erous l a r g e , c l e a r  p l a t e s  o f  f e l s p a r ,  (A C lO ll), x fith  a 

sm a ll p a tc h  o f  a  v a r i a n t  composed m ain ly  o f  th e s e  la r g e  

f e l s p a r s ,  w ith  o n ly  i n t e r s t i t i a l  o p h i t io  m a te r ia l ,(A G 1 0 2 ) .
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(AC102 a p p e a rs  i n  T ab le s  4 and 5)® A ll  o f  th e s e  g ab b ro s  

show a  g ra d u a l  t r a n s i t i o n  to  a f in e - g r a in e d  o p h i t io  d o l e r i t e ,  

(AGIO?$108), whioli i s  e s s e n t i a l l y  s im i l a r  i n  m inera logy#

O liv in e  i s  n e v e r  s e e n , a  t r a c e  o f  q u a r tz ,  ueu8.11y l e s s  th a n  

3%9 i s  a lw ays fo u n d , and th e  opaque m in e ra ls  a r e  d i s t r i b u t e d  

th ro u g h o u t th e  ro o k  a s  a  f i n e  d u s t , and th e  s k e l e t a l  i lm e n i te s  

t y p i c a l  o f  th e  c o a rs e  g ab b ro s  a r e  uncommon*

A ll  th e  d o l e r i t e s  o f  b o th  th e  In n e r  and O u ter a r e a s  a re  

o f  t h i s  ty p e , w ith  l i t t l e  v a r i a t i o n  from  p la c e  to  p lace *  Mod es 

and f e l s p a r  d a ta  fm r d o l e r i t e s  from  v a r io u s  l o c a l i t i e s  a r e  

shown i n  T ab le s  4 and 51 th e  ro ck s  a r e  a.11 s i m i l a r ,  and 

s i m i l a r ,  e x c e p t i n  th e  ab sen ce  of o l i v in e ,  to  th e  g ab b ro s  w ith  

l i t t l e  o r no i n t e r s t i t i a l  g ra n o p h y ric  m ateria.1#  The seco n d ary  

m in e ra ls  and a l t e r a t i o n  p ro d u c ts  a r e  th e  same a s  th œ  e i n  th e  

g ab b ro s  *

The e f f e c t  of th e  v e in s  o f  m ic ro g ra n ite  and m ic r o d io r i te  

w hich o u t th e  d o l e r i t e  o f  th e  In n e r  P a r t  o f  th e  A rea i n  many 

p l a c e s , i s  s l ig h t*  At th e  m arg in  o f th e  v e in ,  f e l s p a r s  a r e  

much rimmed and th e  fe rro m a g n e s ia n  m in e ra ls  a r e  l a r g e ly  a l t e r e d  

to  c h l o r i t e ,  b u t th e  e f f e c t  r a r e l y  e x te n d s  more th a n  th r e e  

in c h e s  in  to  th e  d o l e r i t e , and i s  u s u a l ly  much l e s s  • These 

d i s c r e t e  v e in s ,  when th e y  p a ss  from  d o l e r i t e  in to  g a b b ro , 

become r a p id ly  more d i f f u s e ,  and th e  amount o f a l t e r a t i o n  

o f  th e  gabbro  i s  more marked »

5) E ie ld  r e l a t i o n s  o f  th e  d o l e r i t e  and g a b b ro •

In  p l a c e s , d o l e r i t e  a p p e a r  in  th e  f i e l d  to  be c u t  by
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g ab b ro , (e«g# a t  îfO/064» 1 0 1 4 9 2 )» w here , n e a r  a  c o n ta c t  w ith  

a  m ic ro g ra n ite  s h e e t ,  th e  gabbro  a p p e a rs  to  have v e in e d  th e  

d o l e r i t e .  E lse w h e re , f o r  in s ta n c e  a t  MO/030, AA210, a  c o n ta c t  

w hich  a p p e a rs  sh a rp  in  th e  f i e l d ,  i s  se e n  in  t h i n  s e c t io n  to  

be g ra d e d , from  d o l e r i t e ,  t o  d o l e r i t e  w ith  c o a rse  g r a n u la r  

p a tc h e s ,  to  gabbro* There i s  no s ig n  o f  m etam orphism  o f th e  

d o l e r i t e  by th e  g a b b ro .

At c o n ta c ts  where l a t e  m ic ro g ra n ite  s h e e ts  c u t  th e  gabbro  

o r  d o l e r i t e ,  th e  amount o f  a l t e r a t i o n  o f  th e  b a s ic  ro c k s  i s  

l e s s  th a n  a t  th e  m arg ins o f  th e  v e i n s . Over a  s h o r t  d i s ta n c e ,  

th e  f e l s p a r s  and p y roxenes a r e  a f f e c t e d ,  and c h l o r i t e  i s  

form ed a b u n d a n tly  a t  th e  c o n ta c t*  Along; th e  c o n ta c t  th e r e  

i s  o f te n  a narrow  zone in  w hich d e r iv e d  c r y s t a l s  from  th e  

gabbro  o r  d o l e r i t e  f l o a t  i n  g ranophy re  t o  form  a  l a y e r  o f 

m ic ro d io r i te #  (AC149) ( F ig .20)#

Where th e  gabbro  o r  d o l e r i t e  i s  in t ru d e d  a g a in s t  th e  

h o m f e ls e d  s a n d s to n e s  o f  th e  coun tzy  r o c k s ,  th e  b a s ic  ro c k  

i s  u s u a l ly  c h i l l e d  to  a  f i n e  d o l e r i t e  o r  b a s a l t#  A good 

ex p o su re  o f  a  c o n ta c t  betw een d o l e r i t e  and q u a r tz ! t e  Is 

exposed a t  09/062# The d o l e r i t e  i s  r e p r e s e n te d  by A0201#

(F ig#15a)o  T h is  i s  a  f i n e  o p h i t i e  d o l e r i t e ,  w ith  f r e s h  

p y ro x en e , and f e l s p a r s #  I t  c o n ta in s  a  s m a ll  in c lu s io n ,  

ro u n d ed , ab o u t 2 #Omm# d i a . ,  o f an  a g g re g a te  o f  p a le  d io p s id e  

e p id o te  and b i o t i t e ,  w ith  i n t e r g r a n u la r  q u a r tz  and tu r b id  

f e ls p a r #  Around th e  in c lu s io n ,  th e  l a t h s  o f  th e  d o l e r i t e  

f e l s p a r s  have flow ed# There i s  no s ig n  o f  any r e a c t i o n



w h ate v e r betw een in c lu s io n  and d o le r i t e *  I t  Biay r e p r e s e n t  

a  x e n o l i t h  o f  c a lca reo u B  sed im ent#

6) Siimmary o f  P r i n c i p a l  F e a tu re s  o f  G abbros and D o le r i te s #

The g ab b ro s and d o l e r i t e s  a r e  n o t d i s c r e t e  ty p es#  The 

m in e ra lo g y  i s  s im i l a r  i n  b o th , w ith  dom inant pyroxene -  

p la g io c la s e  assem blages#  In  th e  l e a s t  a l t e r e d  members, o l iv in e  

and h y p e rs th e n e  a r e  found* The u s u a l  a c c e s s o ry  m in e ra ls  a r e  

i lm e n i t e ,  m a g n e tite  and a p a t i t e ,  and th e  sec o n d a ry  m in e ra ls  

am p h ib o le , c h l o r i t e ,  s e r i e i t e  and s e r p e n t in e  » P a r t  o f  th e  

am phibo le  i s  p ro b a b ly  prim ary*

The t e x tu r e  i s  h y p id io m o rp h ic  o r  s u b - o p h i t i e  i n  th e  

g a b b ro s , s t r o n g ly  o p h i t io  i n  th e  d o l e r i t e s *  H ear ju n c t io n s  

w ith  m ic ro g ra n ite  o r  d i o r i t e ,  sm a ll i n t e r s t i t i a l  p a tc h e s  o f 

g ra n o p h y ric  in te rg ro w th  o f q u a r tz  and a l k a l i  f e l s p a r  a r e  found 

w hich w e a th e r  o u t on exposed s u r fa c e s  a s  w h ite  f le c k s  and 

p a tch e s#

The p r i n c ip a l  d i f f e r e n c e s  betw een th e  d o l e r i t e s  and th e  

g ab b ro s  ai^e found around  su ch  p a tc h e s  o f  g ranophyre*  In  th e  

g ab b ro , zon ing  o f  th e  f e l s p a r s  i s  common -  n o t  a s  d i s c r e t e  

zo n e s , b u t a s  a  g ra d u a l  t r a n s i t i o n  from  a c o re  o f  co m p o sitio n  

ab o u t An55 ou tw ards t o  An 30 n e a r  th e  edge * Here th e r e  i s  a  

sh a rp  b re a k  in  th e  co m p o sitio n  v a r i a t i o n ,  and a  d i s c r e t e  rim  

o f m a te r i a l  o f  c o m p o s itio n  An20* T h is  i s  u s u a l  in  th e  ga.bbros, 

and r a r e  in  th e  d o l e r i t e s ,  where th e  zo n in g  i s  o f te n  g raded  

from  c o re  to  m argin* S im i la r ly ,  a  phenomenon found o n ly  in
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th e  g ab b ro s i s  t h a t  a round  th e  g ra n o p h y ric  p a tc h e s ,  th e  

p y roxenes a re  s o d a - r i c h  v a r i e t i e s ;  t h i s  i s  n o t  found i n  th e  

d o l e r i t e s  «

W herever th e  b a s ic  ro c k s  come in to  o o n ta c t  w ith  th e  

se d im e n ta ry  c o u n try  ro c k s , th e  l a t t e r  a r e  h o r n f e l s e d ,  and 

th e  b a s ic  I'ock shows a  f in e - g r a in e d  o r  c h i l l e d  m argin# Ho 

t r a c e  o f  a s s i m i l a t i o n  o f se d im e n ta ry  m a te r i a l  i n  gabbro  o r  

d o l e r i t e  h as  been  se e n  anyw here in  th e  a re a #

The l a t e  m ic ro g ra n ite  apophyses o f th e  C e n tra l  R ing  

G ra n i te ,  such  a s  th o s e  a t  15 /064  have l i t t l e  e f f e c t  on th e  

gabbro  a p a r t  from  s l i g h t  th e rm a l m etam orphism , and a r e  n o t 

a s s o c ia te d  w ith  a  d i o r i t e  s u i te *  These l a t e  g r a n i t e  in t r u s io n s  

c u t  a c ro s s  th e  v e in  s t r u c t u r e s  and d i o r i t i c  p a tc h e s  i n  th e  

gabbro  and d o le r i t e s #

c) The M ic ro g ra n ite  I n t r u s io n s  #

l )  The d e s c r ip t io n #

The m ic ro g ra n ite  o f  th e  G len Dubh A rea form s a  t h i n ,

e x te n s iv e  s h e e t ,  more o r  l e s s  r e g u la r ,  ly in g  betw een gabbro

and h o rn fe ls e d  s a n d s to n e s # (See p# 2 2 -2 3 )« The e x te n t  o f  th e  

o u tc ro p  i s  shown in  F i g . 24, and th e  s t r u c t u r a l  r e l a t i o n s  a re  

shown in  F ig # 27# The m io ro g ra n ite  i s  o f te n  d i f f i c u l t  to  

d i s t i n g u i s h ,  i n  th e  f i e l d ,  from  h o rn fe ls e d  s a n d s to n e s , ex c ep t 

i n  th e  f re s h e x p o s u re s  o f th e  s tre a m  s e c t i o n s .

A t y p i c a l  spec im en , (AO217, from  K O /052), comes from  a

s h e e t  of m ic ro g ra n ite  in t ru d e d  in to  d o l e r i t e ,  i n  th e  In n e r  P a r t  

o f  th e  A rea . The ch em ica l a n a ly s i s  and th e  norm a r e  shown in
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T a b le s  8 and 10 , and a  p h o to m ic ro g rap h  i n  F ig .1 6 a .  In  hand 

sp ec im en , th e  ro c k  i s  a  g re y  g r a n u la r  a g g re g a te  o f  b a r e ly  

d i s t in g u i s h a b le  q u a r tz  and f e l s p a r  g r a in s ,  s u p e r f i c i a l l y  

s i m i l a r  to  th e  h o m f e ls e d  san d s to n es*  In  t h i s  s e c t i o n ,  th e  

ro o k  i s  see n  to  c o n ta in  some 3^ o f  c h l o r i t e  and opaque 

m in e ra ls ,  and th e  r e s t  o f th e  rook  to  be made up o f  a  v a r ia b le  

a g g re g a te  o f  q u a r tz  and f e l s p a r .  From th e  a n a ly s i s ,  T ab le  8 , 

i t  i s  a p p a re n t  t h a t  some o f  th e  f e l s p a r  m ust be o r th o e la s e ,  

b u t i t  h as  n o t  been  i d e n t i f i e d  in  th e  t h i n  s e c t io n ,  e i t h e r  

o p t i c a l l y  o r  by s ta in in g #  (The s t a in in g  m ethod u sed  gave 

e x c e l l e n t  r e s u l t s  i n  b o th  m ic r o p e r th i te  and c l e a r  f e l s p a r  

o f  th e  Bhap G r a n i t e . ) .  Q u artz  form s a p p ro x im a te ly  35% o f  

th e  ro c k .

The t e x tu r e  o f  th e  ro c k  i s  com plex# Borne 20^ shows a 

f i n e  g ra n o p h y ric  in te rg ro w th  o f  q u a r tz  and f e l s p a r ,  ( F ig .1 6 a ) ,  

fo rm in g  o p t i c a l l y  c o n tin u o u s  p a tc h e s  up to  1 .5 m .  a c r o s s .

The in te rg ro w th  i s  som etim es in  o p t i c a l  c o n t in u i ty  w ith  th e  

rim s o f  e u h e d ra l  f e l s p a r s .  The r e s t  o f  th e  ro c k  i s  a  g r a n u la r  

a g g re g a te  o f  q u a r tz  and f e l s p a r ,  i n  a n h e d ra l  e q u ig ra n u la r  

c r y s t a l s ,  w ith  o c c a s io n a l  e u h e d ra l o r  s u b h e d ra l  p la g io c la s e  

c r y s t a l s  ; th e  l a t t e r  have c o m p o s itio n s  ab o u t A n5-10. The 

c h l o r i t e  form s o c c a s io n a l  l a t h s  and f l a k e s  o f  sm a ll s i z e ,  

and , w ith  th e  opaque m a te r i a l ,  i s  c o n f in e d  to  th e  a r e a s  o f  

g r a n u la r  t e x t u r e .

Where th e  m ic ro g ra n ite  i s  i n  c lo s e  p ro x im ity  to  d i o r i t e  

o r  t o  a l t e r e d  d o l e r i t e ,  th e  p ro p o r t io n  o f  g ra n o p h y ric  m a te r ia l
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i n c r e a s e s ,  up to  70^ o f  th e  rook# ( e .g .  AO 1 9 ) .  T h is  i s  

accom panied by an  in c r e a s e  in  th e  amount o f  c h l o r i t e  -  up 

to  8% -  and i s  se e n  in  th e  a r e a  around  B 5/055 , in  th e  

num erous v e in s  and apophyses o f g r a n i t e .  Away from  c o n ta c ts  

w ith  b a s ic  ro c k s ,  a s  a t  D 4/047, AG 221, th e  t e x tu r e  i s  a lm ost 

w ho lly  g r a n u la r ,  and in  p la c e s  shox^s p o i k i l i t i c  e n c lo s u re  o f 

e u h e d ra l  p la g io c la s e  in  q u a r tz .  At HO/064$ a  specim en 

c o l l e c t e d  as  f a r  from  th e  g r a n i t e - d o l e r i t e  c o n ta c t  a s  

p o s s ib le ,  (AG20S), has a  t e x tu r e  a lm o st e n t i r e l y  g r a n u la r ,  

e x c e p t f o r  in te rg ro w th s  around  a few ro u n d e d , c l e a r ,  c r y s t a l s  

o f  q u a r tz .

A good c o n ta c t  betw een m ic ro g ra n ite  and h o rn fe ls e d  sand ­

s to n e  i s  exposed a t  F1/09B . F in e  g re y  m ic ro g ra n ite  c u ts  th e  

d a rk  g re y  s a n d s to n e s  a lo n g  an  i r r e g u l a r  s u r f a c e ,  and occasion" 

a l l y  v e in s  th e  h o r n f e l s .  A s l i d e  c u t  o f  th e  c o n ta c t ,  (AG 127

F i g . 1 7 ) , shows t h a t  th e  r e l a t i o n s  o f  th e  two a re  in  p la c e s

com plex . In  th e  h o r n f e l s ,  w e ll-fo rm ed  x e n o c ry s ts  o f  f e l s p a r ,  

and r a d i a l  o r  g lo b u la r  a g g re g a te s  o f  q u a r tz  and f e l s p a r  have

groxm, and a r e  m ost numerous n e a r  to  th e  c o n ta c t .  At th e

c o n ta c t ,  th e  h o r n f e l s  i s  banded p a r a l l e l  to  th e  c o n ta c t  x fith , 

on th e  s id e  away from  th e  m ic ro g ra n i te ,  a  d a rk  band o f  p a r t l y  

g la s s y ,  p a r t l y  m i c r o - c r y s t a l l i n e  m a te r i a l ;  a g a in s t  th e  

m ic ro g ra n ite  i s  a  band o f  l i g h t e r ,  f i n e l y  c r y s t a l l i n e  

m a te r i a l  w ith  num erous sm a ll p la g io c la s e  l a t h s  s i m i l a r  to  th e  

x e n o c ry s ts  i n  th e  h o r n f e l s .  The m a te r ia l  cf th e  band in  

c o n ta c t  w ith  th e  m ic ro g ra n ite  has  been s u f f i c i e n t l y  m ob ile
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to  ’baok-vein®  th e  m ic ro g ra n i te ,  c u t t i n g  a c ro s s  and 

s u r ro u n d in g  some o f th e  p a tc h e s  o f  g ra n o p h y ric  te x tu re #

T h is  im p lie s  t h a t  th e  m arg in  o f  th e  h o r n f e l s  h as  b een  p a r t l y  

r e f u s e d ,  and has  been  m obile  a t  a  tim e  when th e  g ran o p h y re  

was s u f f i c i e n t l y  v is c o u s  o r  s o l i d  to  be b a c k -v e in e d .

About 200 y a rd s  South  o f  th e  to p  cxf G reag na h ’ l o l a i r e  

th e r e  i s  an u n u su a l v a r i a n t  o f  th e  m ic r o g r a n i t e s . A specim en 

(AG 2 1 9 ) g show s, i n  th e  hand , c l e a r  b le b s  of q u a r tz ,  i n  a  

f i n e  m a trix *  In  t h i n  s e c t io n ,  th e  q u a r tz  b le b s  a r e  se e n  to  

be l a r g e  ovoid  c r y s t a l s  up to  5 mm# in  diam #, co rro d ed  and 

embayed a lo n g  th e  m arg ins # Most o f th e  ro c k  i s  o f  th e  

p o i k i l i t i c  t e x tu r e  see n  in  AC 221, b u t a round  th e  q u a r tz  b le b s ,  

and o c c a s io n a l ly  e lse w h e re , th e r e  a r e  f i n e  b o t r y o id a l  grow ths 

o f f i b r e s  o f  q u a r tz  and f e ls p a r #  W hile m ost o f  th e  b le b s  a re  

o f one c r y s t a l  o f  q u a r tz ,  some a r e  o f  s e v e r a l  g r a in s .

A c o n ta c t  betw een  m ic ro g ra n ite  and gabbro  a t  F 6 /935  has 

been  s e c t io n e d .  (AA 149$ F i g . 2 0 ) .  T h is  w i l l  be d is c u s s e d  f u l l y  

l a t e r ,  (p . 85 ) ,  b u t i t  i s  r e le v a n t  to  n o te  h e r e ,  t h a t  th e  

m ic ro g ra n ite  show s, tow ards th e  c o n ta c t  w ith  th e  g ab b ro , a 

marked in c r e a s e  in  th e  p ro p o r t io n  o f  g ra n o p h y ric  rn a .te r ia l .

I t  w i l l  a l s o  be n o te d  from  th e  a n a ly s i s ,  (T a b le  2 a , l ) ,  t h a t  

th e  ro c k  i s  u n u s u a l ly  low in  a lu m in a . T h is  w i l l  be more 

f u l l y  d is c u s s e d  below , (p . 90 -91  ) .

I n t e r - r e a c t i o n  o f  m ic ro g ra n ite  w ith  th e  b a s ic  ro c k s  o f 

th e  a r e a  le a d s  t o  th e  developm ent of h o rn b le n d e  m ic r o g r a n i te s , 

and o f  a  s u i t e  o f  d i o r i t i c  ro c k s  v a ry in g  from  co n tam in a ted
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m ic ro g ra n ite  th ro u g h  h o rn b len d e  d i o r i t e a  t o  a l t e r e d  gabbro  

and d o l e r i t e .  These a r e  d iso u se e d  in  th e  n e x t  s e c t i o n .

(p p . 77 -  101 ) .

2) STMimary.

The p r i n c i p a l  c h a r a c t e r i s t i c s  o f  th e  m ic ro g ra n ite s  a re  

th e  sm a ll amount o f  da,rk m in e ra ls ,  th e  v a r ia b le  t e x tu r e  -  

r a n g in g  from  g r a n u la r  to  g ra n o p h y r ic , and th e  p re se n c e  of 

p o ta s h  m in e ra ls  i n  a  form  d i f f i c u l t  to  d e t e c t  u n d e r th e  

m icro sco p e  * H ear c o n ta c ts  w ith  b a s ic  ro c k s ,  th e  m ie ro g ra n ite  

d e v e lo p s  a  g ra n o p h y r ic  t e x t u r e ,  and c o n ta in s  more fe rro m a g - 

n eS ia n  m in e ra ls*  At c o n ta c ts  w ith  se d im e n ta ry  ro c k s  in  th e  

O u te r P a r t  o f  th e  a r e a  a t  l e a s t ,  th e  m ic ro g ra n ite  does n o t 

show a c h i l l e d  m arg in , b u t i s ,  i n  p la c e s ,  b a c k -v e in e d  by 

th e  h o rn fe ls e d  se d im e n ta ry  m a te r i a l ,

d ) D io r i t e s  and O th er f e b r id  R ocks,

l )  I n t r o d u c t io n .

The d i o r i t e s  o f  th e  G len Dubh a r e a  a r e  co n fin e d  a lm o st 

e n t i r e l y  to  th e  O u te r a r e a ,  a lth o u g h  v e in s  and p a tc h e s  o f 

d i o r i t i c  m a te r i a l  do o ccu r s p o r a d ic a l ly  i n  th e  g ab b ro s  o f 

th e  In n e r  a r e a .  In  th e  fo llo w in g  d e s c r i p t i o n ,  f o r  c o n v e n ie n c e , 

th e  te rm  d i o r i t e  i s  u sed  to  in c lu d e  a l l  th e  ro c k s  o f  co m p o sitio n  

in te r m e d ia te  betw een  th e  h o rn b len d e  m ic r o g r a n i te ,  and th e  

a l t e r e d  g ab b ro s  and d o l e r i t e s .

In  th e  f i e l d ,  i t  was found  p o s s ib le  t o  s e p a r a te  s e v e r a l  

ty p e s  o f  d i o r i t e  c h a r a c te r i s e d  by t h e i r  a p p e a ran c e  in  h an d -
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sp ec im en , and a l s o  by t h e i r  r e l a t i v e  p o s i t io n s  betw een 

m ic ro g ra n ite  and g a b b ro . S in c e  th e s e  g ro u p s have been  found 

to  be c o n s i s t e n t  w ith  th e  f e a tu r e s  o b se rv ed  in  t h i n  s e c t io n s  

o f th e  d i o r i t e s ,  th e  f i e l d  o l a s s i f iG a t i o n  h as  been  u sed  a s  th e  

b a s i s  f o r  th e  d e s c r i p t i o n s . In  some c a s e s ,  how ever, i t  was 

n o t p o s s ib le  in  th e  f i e l d  to  draw b o u n d a r ie s  betw een th e  

ty p e s  o b se rv e d , e i t h e r  b ecau se  o f  th e  to r tu o u s  o u tc ro p  o f  th e  

ju n c t io n ,  w here i t  i s  n e a r ly  p a r a l l e l  t o  th e  s lo p e ,  o r  because  

th e  ro c k s  a r e  o f t e n ,  ex cep t i n  th e  strea iB  s e c t io n s ,  d e e p ly  

w e a th e re d •

2) F ie ld  G l a s s i f i o a t i o n  o f  th e  D i o r i t e s .

I n  th e  f i e l d  i t  was found  t h a t  t h e r e  was a  c o n s ta n t  

r e l a t i o n s h i p  to  be seen  i n  th e  ro o k s  ly in g  betw een th e  m icro ­

g r a n i t e  and th e  d o l e r i t e ,  and a  s i m i l a r ,  b u t  d i s t i n c t  r e l a t i o n ­

s h ip  i n  th e  ro c k s  betw een m ic ro g ra n ite  and g a b b ro . (See p . 23 ) .  

Betw een th e  m ic ro g ra n ite  ( l a )  and d o l e r i t e  th e r e  were 

d is c r im in a te d  th e  fo l lo w in g ;

M ic ro g ra n ite  w ith  abundan t h o rn b le n d e , ( lb )

F in e  h o rn b len d e  d i o r i t e ,  see n  to  v e in  o th e r  r o c k s .  (2a)

F in e  h o rn b len d e  d i o r i t e ,  w ith  p a tc h e s  and v e in s ,  o f te n  

%fith r e l i c s  o f  o p h i t i e  t e x t u r e .  (2b)

D o le r i t e  w ith  n e t - v e in s ,  som etim es p a tc h y , and most 

a l t e r e d  n e a r  v e in s .  (3a)

D o le r i t e .  (3b)

T h is  s e r i e s  was a lw ays found in  t h i s  o r d e r ,  a lth o u g h  th e  

r e l a t i v e  amoun.ts o f  th e  d i f f e r e n t  members v a r i e d .
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S im i l a r ly g betw een th e  m ic ro g ra n ite  and th e  g a b b ro s , a 

c o n s i s t e n t  s e r i e s  was found ;

M ic ro g ra n ite  « ( l a )

H ornblende m ic ro g ra n i te ,  o f  c o a rse  g ra n o p h y r ic  t e x t u r e . ( l e )  

C oarse  d i o r i t e ,  fo rm in g  v e in s  in  o th e r  rocks#  (2c )

C oarse  d i o r i t e , p a tc h y , w ith  v e in s  o f  l i g h t e r  d i o r i t e ,  and 

r e l i c s  o f gabbro  m in e ra ls  and te x tu r e #  (2d)

A lte re d  Gabbro# (4a )

G abbro . (4b)

The fo l lo w in g  d iag ram  shows th e  p a r a l l e l  r e l a t i o n s h i p .

M ic ro g ra n ite  B a s ic  Rock

l a  lb  2a 2b 3 a  3b

l a  I c  2e 2d 4a 4b

S in ce  th e  gab b ro  in  p la c e s  p a sse s  i n t o  d o l e r i t e ,  (p . )

th e r e  a r e ,  i n  a  few  p la c e s ,  ex p o su re s  o f  d i o r i t e  in te rm e d ia te

betw een  th o s e  p la c e d  in  th e  above s e r i e s ,  and s in c e  th e

v a r i a t i o n  i s  v i r t u a l l y  co n tin u o u s  from  m ic ro g ra n ite  t o  b a s ic

ro o k , th e r e  a r e  n e c e s s a r i l y  ro ck s  w hich a r e  n o t  r e a d i ly

a l lo c a t e d  to  th e  g roups ch o se n . These g ro u p s , how ever, form

u n i t s  w hich can be re a s o n a b ly  e a s i l y  d is c r im in a .te d  b o th  in

th e  f i e l d  and i n  t h i n  s e c t i o n .

3) D e s c r ip t io n  o f  th e  D i o r i t e s ,

F in e  h o rn b le n d e  d i o r i t e ,  seen  to  form  v e in s .  ( 2 a ) .

These d i o r i t e s  a r e  found n e x t to  th e  ju n c t io n  w ith  m ic ro -
from

g r a n i t e  and show a l l  g ra .d a tio n s /m ic ro g ra .n ite  o f  d o m in an tly  

g ra n o p h y r ic  t e x t u r e  w ith  abundan t h o rn b le n d e  l a t h s  and c h l o r i t e
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to  a  h o rn b len d e  d i o r i t e  w ith  a  c o lo u r  in d e x  o f 35 . G rano- 

p h y r ic  in te rg ro w th s  o f  a l k a l i  f e l s p a r  and q u a r tz  form  th e  

b u lk  o f  th e  l e u c o e r a t i c  p o r t io n  -  some 40% -  15^ o f  th e  ro c k . 

The r e s t  of th e  f e l s p a r  i s  i n  s u b h e d ra l  l a t h s ,  l i t t l e  zoned , 

and o f te n  much a l t e r e d  to  s e r i e i t e #  In  a  few in s t a n c e s ,  

a l b i t e  tw in s  w ere found  in  th e s e  f e l s p a r s .  The co m p o s itio n s  

were d e te rm in ed  f o r  p la g io c la s e s  in  two spec im en^ , (AA 78 and 

AC 87) and a r e  shown in  T ab le  6 . Borne l a t h s  o f  p la g io c la s e  

ex ten d  f r in g e s  i n t o  th e  g ra n o p h y ric  in te r g r o w th .

The fe rro m a g n e s ia n  m in e ra ls  a r e  lo n g  su b h e d ra l  l a t h s  o f 

g re e n  h o rn b le n d e , (much a l t e r e d  to  c h l o r i t e ) ,  i r r e g u l a r  

p a tc h e s  o f  c h l o r i t e ,  and abundan t p a tc h e s  o f  opaque d u s t  and 

sm a ll c r y s t a l s  o f  m a g n e ti te , h a a m a tite  and i lm e n i t e .  The 

mode o f  a  d i o r i t e  o f  t h i s  g ro u p , (AA 1 9 7 ), i s  shoxca i n  th e  

fo l lo w in g  T a b le .

T ab le  3®

Q uartz

F e ls p a r

Amphibole

C h lo r i te

2 0 . #

4 8 .2 ^

T r .

2 7 .2 ^

B i o t i t e

A p a ti te

.Gmam.
T o ta l

O.Afo

1 .7 #

2 .1#
100 jiO#

(The g ra n o p h y r ic  p a r t  o f  t h i s  ro c k  i s  s u f f i c i e n t l y  c o a rs e  to  

a llo w  th e  q u a r tz  and f e l s p a r  to  be d is c r im in a te d  r e a d i l y . )

F ig * 1 8 a g i s  a  p h o to m ic ro g rap h  o f  a  d i o r i t e  of t h i s  g roup  

(AC 7 0 ) , a  ro c k  from  th e  more b a s ic  end o f  th e  s e r i e s ,  w ith  

o n ly  ab o u t 15^ o f  g ra n o p h y ric  m a te r i a l .  The specim en was ta k e n
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from an exposure where th is  d io r i te  was seen to vein  a lte re d  

d o le r ite  «

S im ilar d io r i te s , a l l  occurring in  the same s tru c tu ra l  context 

have been co llec ted  a t the following lo c a l i t i e s ;

B 6 /0 5 5  -  AC20 D 6/067  -• AC62 E 2 /0 5 7  -  AC58, AG71

E 2 /0 8 0  -  ACllO x D 8 /049  -  AG204.

Toxfards the junction  with the patchy hornblende d io r ite  

with ve ins, the d io r i te  becomes patchy and more basic*

X enoliths of a lte re d  d o le r ite  are common, with ra re ly , some 

of sedimentary h o rn fe ls . Fig.18a shows a ty p ic a l d io r i te  

of th is  group, 1070, from E2/057$ xfith Bub-ophitic tex tu re  

and an inclusion  of fin e  do lerite*  The fe lsp a rs  are l i t t l e

zoned, but shou a rim of sodic p lag io c la se . The approximate

compositions are An30 and Anl7 fo r  core and rim resp ec tiv e ly . 

The rims of the p lag ioclases are enclosed by the p o ik i l i t ic  

hornblendes *

The hornblende in  AG70 shows, in  a few  cases, cores 

of p y ro x en e *

A sim ila r rock, (AA17) provided two determinable fe lsp a rs . 

In both cases there  xms a prominent rim, of composition An20, 

and l i t t l e  zoning w ithin, the cores being about An46.

Fine hornblende d io r i te ,  cut by v e in s . (2b)

The d io r ite s  of th is  type are found adjacent to , above, 

and showing a passage to , the a lte red  and net-veined d o le r i te s . 

They are ty p ic a lly  patchy, and are out by veins of more acid 

d io r i te .  A specimen i s  shown in  Fig.18b. (A0103# from DO/OTO).
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In hand specimen, th is  rock resembles a d o le r i te , except 

fo r  a l ig h te r  colour, and a greenish appearance on broken 

su rfaces . I t  has the ty p ic a l oph itie  tex tu re  of the d o le r ite s  

of th is  area* There a re , however, numerous patches of 

i n t e r s t i t i a l  q u a rtz -fe lsp a r intergroxfth, amounting to  about 

8% of the rock* The fe lsp a rs  are occasionally  strongly  

rimmed, (see Table 6), and the outer, most sodic p a rts  of the 

rim are in te rru p ted  by adjacent pyroxene. c ry s ta ls  * The sodic 

fe lsp a r  i s  found only as rims or i n t e r s t i t i a l l y  -  i t  does not 

form lobes or embayments in  the e a r l ie r  fe lsp a r , nor is  there  

any sign  of p e r th i t ic  s tru c tu re .

The pyroxene of the rock i s  now la rg e ly  a lte red  to  horn­

blende and c h lo r ite ,  and hornblende encloses pyroxene cores. 

Opaque m inerals and a p a tite  are common accessa rie s . The 

hornblendes do not shoi^ood c ry s ta l forms ; th is  i s  in  con trast 

to  the subhedral forms seen in  the more ac id  d io r i te s .

The d io r i te  exposed in  the beds of the lower streams in  

Glen Dubh. grades in to  d o le r i te , by gradual increase in  colour 

index, and increase in  the number of darker patches of le ss  

ac id ic  m a te ria l.

D o lerite  w ith n e t-v e in s .

The d o le r ite  near to the junction w ith the d io r i te s  is  

often  cu t by a r e t ic u la te  s e t of veins of fin e  hornblende d io r il  

of the type described above, (p. 79 ) (F igfe.6a,b). In  the

d o le r ite  adjacent to  the ve ins, there  are sm all patches of
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intergroxm quartz and a lk a l i  fe lsp a r , and the ferro-magnesian 

m inerals are a lte re d  to  chlorite® The veins are more d isc re te  

than those in  the d io r i te ,  and have d isplaced the blocks of 

d o le r ite  between the veins la te r a l ly ,  by small amounts.

These ne t-ve ins  shoxf no sign of the c la s t ic  s tru c tu re s  

seen in  the veins associated  w ith the f e l s i t e  in tru sio n s  (See 

p. 105 ) and are a l l  of hornblende d io r i te  or of hornblende

m icrogran ite•

Hornblende m icrogranite, of coarse granophyric te x tu r e .(le )

Wherethere are  contacts between gabbro and m icrogranite, 

there  i s  a s e r ie s  of d io r ite s  analogous to  those described 

above * They are w ell exposed in  the area  of steep  slabs 

around FO/084, and in  the Glen Dubh Water.

The m icrogranite passes, towards the gabbro, in to  a 

hornblende m ierograniteof coarse granophyric te x tu re . (The 

’co a rse ’ tex tu re  i s  re la tiv e  to  th a t seen in  the fin e  d io r ite s  -  

i t  i s  ju s t  v is ib le  with the naked eye). The rock i s  read ily  

recognised in  hand specimen by the presence of numerous 

needles of green hornblende, from 3 mm. to  50 mm* in  leng th .

The needles are o ften  grouped in  c lu s te rs  o r sheaves, or may 

show a p a ra l le l  o r ie n ta tio n .

In th in  sec tio n , the needles are found to  be of green 

c h lo r ite  rep lacing  hornblende. The bulk of the rook -  some 

70^ -  i s  a complex aggregate of granophyric intergrow ths of 

quartz and a lk a l i  fe lsp a r . This is  shoim in  Fig*19b.(AG122,
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from B 4/087 ) 4 In th is  rock, t h e r e  are a few very much 

a lte re d  la th s  of fe lsp a r  from which frin g es  extend in to  the 

adjacent granophyre. Apart from the hornblende -  c h lo r ite  

needles, the only dark m in e ra ls  are a few grains of m agnetite, 

and a few flak es  of b io tite *  O ptical da ta  fo r  a lb ite  twins 

in  specimen AA105 are given in  Table 6*

Other s im ila r  d io r ite s  shcmj occasional r e l ic s  of 

pyroxene cores in  hornblende* The hornblende shows i t s  

proper c ry s ta l  outlines*

Coarseg patchy hornblende d io r i te ,  w ith ve ins. (2d)

This d io r i te  i s  found in  contact w ith gabbro a t the 

junction  o f gabbro with d io rite#  Away from the gabbro, i t  

grades in to  the hornblende m icrogranite described in  the 

preceding s e c tio n #  The patchy d io r ite  i s  v a riab le  in  the 

f i e l d ,  but has a c h a ra c te r is tic  ’flecked® ap p ea ran ce  due to 

the weathering out of large fe lsp a rs  * The dark minerals are 

u sua lly  notably green on a weathered surface*

In th in  sec tio n , as in  A 0 1 1 7 , (from F5/086, F ig .19a), 

the tex tu re  i s  seen to  be s im ila r to  th a t  of the gabbros.

The rock is  made up o f ,  dominantly, fe lsp a r , (60^^), and 

pyroxene, (25^). I n t e r s t i t i a l l y ,  there  are  numerous small 

patchesof granophyric intergrow th of quartz and fe lsp a r , the 

l a t t e r  som etim es forming o p tic a lly  continuous fringes to  the 

subhedral fe ls p a rs . The granophyric m ateria l amounts to  about 

10$ of the s l id e . The r e s t  of the ro c k  i s  made up of magnetite 

and ilm en ite , in  s k e le ta l c ry s ta ls ,  and as opaque dust,
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ir re g u la r  flekes  of c h lo r ite , and ra re  tra ce s  of serpen tin ised  

o liv ine  *

The pyroxenes a re  a l te r e d  m argina,lly to  hornblende, 

© sp ec ia lly  n e a r  p a tch eso f granophyre, and a re  pseudomorphed 

by th e  hornblende* Sodic rim s on the  p la g io c la s e s  a re  

in te r ru p te d  by a d ja c e n t pyroxenes.

To th e  E a s t, a t  F 3 /0 8 6 , th e  d io r i te  (AO116) shows 

i n t e r s t i t i a l  g ranophyric  m a te r ia l  amounting to  about 20$ o f 

th e  a r e a  o f the  s l id e .  Both t h i s  rock and A0117 co n ta in  

numerous zoned and twinned p la g io c la se s , and com positions fo r  

s e v e ra l  c r y s ta l s  a re  shown in  Table 6 . The p la g io c la se s  of 

th i s  group of d io r i t e s  show an unusual v a r ie ty  o f tw in  law s, 

in c lu d in g  p e r io l in e ,  a c l in e ,  and p o ss ib ly  manebach law s.

4) Gabbro-Microgranite Oontact a t F6/Q35.

D e s c r ip tio n 0

A specimen, ÂA 149$ was co llec ted  showing the tra n s i t io n  

from m icrogranite to  gabbro on a small sc a le . I t  i s  shorn in  

Fig*2 0 . The portion  of the rock shorn in  the photograph was 

sectioned p a ra l le l  to  the f l a t  surface shown, and chemical 

analyses x^ere made of the areas ind icated  on the photograph* 

The analyses are shoxm in  Tables 11 and 12^ the calcu la ted  

norms in  Table 13, and two diagrams showing the compositional 

v a r ia tio n  across the specimen in  F ig .2 1 . The parts  chosen 

fo r  anal^rsis were intended to separate the areas of rook o f 

v is ib ly  d if fe re n t texture*
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The zones d iscrim inated in  the photograph {Fig.20) (photo­

graph a t ac tu a l s ize ) are borne out in  th in  sec tion , and from 

1 to  4 shoxf a gradually  progressive change in  tex tu re  and 

mineralogy. Zone 1, (Anal.AA149b 1), i s  a ty p ic a l m icrogranite 

with about 70$ of i t s  area a complex aggregate of granophyric 

intergrow ths of a lk a l i  fe lsp a r  and quartz . Euhedral fe lsp a rs  

aremuch a lte re d  to  s e r ie i te ,  and are fringed  by granophyre 

growths. C h lorite  a f te r  hornblende needles, and as ir re g u la r  

flak es , am ounts to  above 4$ of the area, and there  are a few 

c ry s ta ls  of m agnetite. Zone 2, (Anal. AA149b 2), i s  s im ila r, 

with a change in  proportion of the m inerals present* Euhedral 

fe lsp a rs  form 40$ of the area, and granophyre about 35$$ while 

c lilo r ite , (xfith now traces  of hornblende cores in  the la th s ) ,  

and opaque m ateria l have increased . The opaque minerals form 

a fin e  i n t e r s t i t i a l  dust.

At the margin of Zone 3$ a sharp change takes place in  

te x tu re . The rock i s  noxf an open network of fe lsp a r  la th s , with 

hornblende as p o ik i l i t ic  c ry s ta ls  ra th e r  than as la th s  and 

needles, xfhile the g r a n o p h y r ic  m ateria l, about 15$ of the 

rock, is  e n tire ly  i n t e r s t i t i a l .  A few long la th s  of p lag io­

clase appear to  have grown out free ly  in to  the m ateria l of 

zone tw o , and form cores fo r  granophyric in terg row ths. A ll 

of the fe lsp a rs  of Zone th ree are markedly zoned, xfith an even 

g radation  in  composition fo r  meet of the change, then a break, 

and an abrupt change a t  the outer margin, to  show a d isc re te  

rim of a lk a l i  fe ls p a r . This break does not occur in  those
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go*

Specim en  AA 1 4 9 b , a c t u a l  s i z e ,  sh ow in g  th e  a r e a s  s e l e c t e d  

f o r  c h e m ic a l a n a ly s i s *  The numbers c o r r e sp o n d  to  th e  

n u m b ersof th e  a n a ly s e s .

L o c a l i t y  F6/035®



VI
en

in

in

I/*O) 0>



89.

p la g io c la s e s  w hich  ex ten d  i n t o  Zone tw o . The fe rro m a g n e s ia n  

m in e ra ls  o f  sione 3 a r e  h o rn b len d e  g much a l t e r e d  to  c h l o r i t e  ̂  

a s  l a t h s  and p o i k i l i t i c  p l a t e s ,  and s u b o rd in a te  m a g n e ti te ,  a s  

s k e l e t a l  and s u b h e d ra l  c r y s t a l s . The t e x t u r e  o f  th e  p la g io c la s e  

l a t h s ,  and t h e i r  p a r a l l e l  p l a ty  grow th  a t  th e  m argin  o f  Zones 

two and t h r e e ,  i s  i n t e r p r e te d  a s  i n d i c a t i n g  t h a t  th e y  have 

grown from  a  r e l a t i v e l y  s o l id  ba,se o f  Zone f o u r ,  i n to  r e l a t i v e l y  

m o b ile  m a te r i a l  i n  zone tw o.

T here i s  a  sh a rp  t r a n s i t i o n  from Zone th r e e  to  Zone fo u r  

marked by a  change to  th e  s u b - o p h i t ie  t e x t u r e  t y p i c a l  o f  th e  

m edium -grained  g a b b ro s . I n t e r g r a n u la r  g ra n o p h y ric  m a te r i a l  

c o n s t i t u t e s  o n ly  some 3^  o f  th e  a re a  o f  th e  %one, and o n ly  

c lo s e  t o  th e  p a tc h e s  o f  in te rg ro w th  i s  t h e r e  n o ta b le  rim m ing 

o f  th e  p l a g io c l a s e s ,  a lth o u g h  g raded  zo n in g  i s  common. Horn­

b le n d e  ( a f t e r  p y ro x en e , w i th  r e l i c t  c o re s  o f  f r e s h  p y ro x e n e ) , 

i s  th e  common fe rro m a g n e s ia n  m in e ra l ,  fo rm in g  p o i k i l i t i c  

p l a t e n  and a n h e d ra l  i n t e r s t i t i a l  c r y s t a l s .  I lm e n ite  and 

m a g n e tite  o cc u r a s  s u b h e d ra l  and s k e l e t a l  c r y s t a l s ,  and 

a p a t i t e  i s  a  s u b o rd in a te  a c c e s s o ry .  In  th e  s l i d e ,  a lth o u g h  

t h i s  i s  n o t  shown a t  th e  l e v e l  o f  th e  p h o to g ra p h , Zone f o u r  

g ra d e s  in to  Zone s i x  by in c r e a s e  in  th e  amount o f  h o rn b len d e  

a t  th e  expense o f  f e l s p a r ,  and r a d i a t i o n  o f  th e  amount o f  

g ra n o p h y r ic  m a te r i a l  to  a c c e s s o ry  p r o p o r t io n s .  Zone s i x  i s  

g ab b ro , though  s i g n i f i c a n t l y  more a l t e r e d  th a n ,  f o r  exam ple,

AA 173, th e  a n a ly s e d  spec im en . The p y roxene  i s  l a r g e ly
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a l t e r e d  to  h o rn b le n d e  and c h l o r i t e ,  and th e  f e l s p a r s  a r e  n o t 

w h o lly  f r e s h g even in  th e  l e a s t  a l t e r e d  p a r t s  o f  th e  gone.

Zone f i v e  r e p r e s e n t s  one o f  th e  d i f f u s e  p a le  p a tc h e s  

common .in  th e  gabbro  n e a r  th e  m r g i n  o f  th e  d i o r i t e .  I t  i s  

s i m i l a r  i n  m in e ra l  c o m p o s itio n  to  Zone t h r e e ,  w ith  a  g r e a t e r  

p ro p o r t io n  o f  d a rk  m in e r a l s , b u t la c k s  any s o r t  o f  d i r e c t i o n a l  

t e x t u r e .  The m a te r i a l  o f  Zone f iv e  g ra d e s  im p e rc e p tib ly  in to  

t h a t  o f th e  a d ja c e n t  sones f o u r  and s i x .

C hem ical A n a ly ses  o f  specim en AA149»

In  F i g . 21 th e  co m p o s itio n s  o f sam ples from  th e s e  s ix  

2ones have been  p l o t t e d  to  show th e  way i n  w hich th e  r e l a t i v e  

p ro p o r t io n s  o f  th e  c o n s t i t u e n t s  vary® In  th e  l e f t - h a n d  

d iag ram , th e  p e rc e n ta g e s  o f  th e  v a r io u s  o x id e s , r e c a lc u la t e d  

w a te r - f r e e ,  have been  p lo t t e d  a g a in s t  th e  s i l i c a  p e rc e n ta g e .

In  th e  r i g h t  hand diagram, th e  same o x id e  p e rc e n ta g e s  and 

a l s o  t h a t  o f  s i l i c a ,  have been  p lo t te d  a g a in s t  th e  lo g a r i th m  

to  th e  b ase  10 o f  th e  r a t i o  o f  f e l s i c  t o  m a fic  oxides® The 

lo g .  b ase  i s  u sed  to  p lo t  th e  o r d in a te s ,  s in c e  th e  two v a lu e s  

whose r a t i o  i s  p lo t t e d  a re  a l r e a d y  in v e r s e ly  r e l a t e d  by th e  

f u n c t io n  y = 100  -  x , and i f  p lo t te d  on a  l i n e a r  b a s e ,  would 

be p o o r ly  s e p a ra te d  on th e  h o r i z o n ta l  a x i s .  The d iag ram  

th e r e f o r e  show s, d i r e c t l y ,  o n ly  th e  way i n  w hich th e  p ro p o r t io n  

o f  s i l i c a  v a r i e s  r e l a t i v e  t o  th e  o th e r  o x id e s .

D is c u s s io n  of th e  a n a l y t i c a l  r e s u l t s .

On th e  l e f t - h a n d  d iag ram , th e  c u rv es  show a  f a i r l y  even 

" s t r a i g h t - l i n e "  t r e n d  from  l o . l  to  H o.6 , ex c e p t w here i t  i s
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I n te r r u p te d  by e i t h e r  Mo*4 o r  Mo*5 . F o r  th e  reaeo n e  shown 

above, No#5 le  re g a rd e d  a s ly in g  o u ts id e  th e  norm al s e r i e s  

o f  h y b rid s^  fo rm in g  a  p a tc h  w ith in  th e  gabbroj> and n o t 

o e c u r r in g  i n  the g rad ed  t r a n s i t i o n  s e e n  i n  th e  t h i n  s e c t i o n .  

The d o t te d  l i n e s  have th e r e f o r e  been  drawn to  show th e  

v a r i a t i o n  t r e n d s  when No*5 i s  o m itte d . Then th e  cu rv es^  

e x c e p t betw een  N o .4 and No*6 show th e  ty p e  of v a r i a t i o n  to  

be e x p e c te d  i n  a  s e r i e s  o f  h y b r id s  form ed by a d d i t io n  o f  

one end member cf th e  s e r i e s  t o  th e  o th e r  w ith  s im p le  m ix in g , 

and no su b se q u e n t d l f f e r e n t i a t i o n ,  o r developm ent o f  " f r o n t s "  

o f m e taso m atic  orig in . The d ia c o n fo rm ity  betw een N o.4 and 

Gg i n  th e  sh a rp  in c r e a s e  in  ca lc iu m  and magnesium o x id e s  and 

c o r re sp o n d in g  f a l l  i n  a lu m in a , i s  p ro b a b ly  due to  th e  e f f e c t  

o f c h o o s in g  No. 6 a s  th e  'a p p a r e n t ly  m ost b a s ic  p a r t  o f  th e  

g abb ro  e n d ',  and so  in a d v e r te n t ly  s e l e c t i n g  a p a r t  where 

th e r e  was a  l o c a l  s e g r e g a t io n  o f  p y ro x e n e s . Such l o c a l  

v a r ia t io n ^ n  th e  p ro p o r t io n s  o f  f e l s p a r  and pyroxene i s  

common i n  th e  c o a r s e r  g a b b ro s , and th e  sam ple was n e c e s s a r i l y  

so  s m a ll  t h a t  i t  co u ld  b e , to  some e x te n t ,  n o n - r e p r e s e n ta t iv e , 

The h ig h  p ro p o r t io n  o f  d ip p s id e  a p p e a r in g  i n  th e  norm (T ab le  

1 3 ) b e a r s  o u t this argum en t. N o.5 th e n  a p p e a rs  to  be a  

l o c a l  p a tc h  com parab le  to  w ith  Nos. 4 and 6 , b u t w ith  

a p p r e c ia b ly  augm ented quartîs and o o r re s p o n d in g ly  d e p le te d  

d io p s id e  (n o rm a tiv e ) ;  i t  i s  i n t e r p r e t e d  a s  b e in g  th e  r e s u l t  

o f  th e  i n t r o d u c t io n  o f  g ra n o p h y ric  m a te r i a l  a t  a  l a t e  s t a g e ,  

when th e  gabbro  was to o  co ld  to  r e a c t  r e a d i l y ,  fo rm in g  a
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" d i f f u s e  v e in "  i n  th e  g a b b ro .

D is o m 8 io n  o f  a p p a re n t a n o m a lie s in  th e  'N orm s' o f  th e  

ro c k s  a n a ly s e d .

The "norms", (T ab le  1 3 ) ,  r e c a lc u la t e d  from  th e  a n a ly s e s  

on th e  C .I.PoW . System , a f t e r  Jo h a n sse n , (1 9 3 1 )g d e m o n s tra te  

an  u n u s u a l  f e a tu r e  i n  th e  ch em ica l c o m p o s itio n  o f  th e  a c id  

members o f  th e  s e r i e s .  T h is  i s  t h a t  b o th  a c m ite  and sodium  

m e ta s i l i c a t e  a p p e a r  i n  th e  norms o f l o s .  1  and 2 , i n  sm a ll 

am ounts. Acm ite a l s o  a p p e a rs  in  th e  norm o f  th e  N o rth e rn  

G r a n i te . (T ab le  l o ) .  However, b o th  th e  g ran o p h y re  AC217, and 

th e  gabbrOg AA173; from  th e  G len  Dubh a r e a ,  w hich have been  

a n a ly s e d , nhow f a i r l y  h ig h  a lu m in a  c o n te n ts  -  1 1 .9 6  and 1 9 .8  

r e s p e c t i v e ly  w hich  a r e  com parab le  w ith  th e  a n a ly s e s  from  

o th e r  p a r t s  o f  A rran  and w ith  D a ly 's  a v e ra g e s  g iv en  i n  T ab le  8 . 

The p roposed  e x p la n a tio n  o f  t h i s  anom aly i s  t h a t  th e  g ranophy re  

o f  AA149 has  a b so rb e d  a  sm a ll amount o f  f e l s p a th i o  sa n d s to n e  

from  th e  c o u n try  ro c k s .  The f i r s t  m in e ra ls  to  be ab so rb ed  

would be q u a r ts ,  o r th o c la s e  and a l b i t e  le a d in g  to  en rich m en t 

o f  th e  m ic ro g ra n ite  i n  s i l i c a  and soda p o ta s h  and a lu m in a . 

However, i t  i s  u n l ik e ly  t h a t  th e  f e l s p a r  i n  th e  sed im en t 

w ould be p u re  a l b i t e ,  and a s  soon a s  any a n o r th i t e  was taken 

u p , th e  c r y s t a l l i s a t i o n  h i s t o r y  o f  th e  m e lt would be a f f e c t e d .

To p ro v id e  th e  l a t e n t  h e a t  n e c e s s a ry  to  m e lt th e  x e n o l i t h i c  

m a te r i a l ,  c r y s t a l l i s a t i o n  o f  th e  p h ases  i n  w hich th e  m e lt i s  

s a tu r a te d  must ta k e  p la c e ,  (Bowen, 1928, p . 191)# -  in  t h i s  c a s e ,  

an  in te rm e d ia te  p la g io c la s e ,  and h o rn b le n d e .
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W hile no p h a se s  w hich would n o t o r i g i n a l l y  have c r y s t a l l i s e d  

from  th e  m e lt w i l l  a p p e a r , (Bowen i b i d .  p .  1 9 1 ) , th e  amount o f  

e u t e c t i c  m a te r i a l  w i l l  he m arkedly  in c r e a s e d .  T his would 

e x p la in  th e  h ig h  p ro p o r t io n  o f  g ra n o p h y ric  m a te r ia l  se e n  in  th e  

ro c k . At th e  same tim e , th e  abundan t a l k a l i s  and s i l i c a  p r e s e n t  

would f a c i l i t a t e  th e  c o n v e rs io n  o f  th e  py ro x en e  in  th e  m elt to  

am phibo le  -  and , i n  a  rook  w ith  much soda  a v a i l a b l e ,  t o  a  sodium  

b e a r in g  h o rn b len d e#  In  o th e r  words, th e  a p p e a ran c e  o f  acm ite  

and sodium  m e t a s i l i c a t e  i n  th e  norm in  em a il q u a n t i ty  does n o t 

n e c e s s i t a t e  any c o r re sp o n d in g  ap p earan ce  o f  th e s e  m in e ra ls  in  

th e  ro c k , s in c e  th e  c a l c u l a t i o n  o f  th e  norm ta k e s  no ac co u n t 

o f  th e  p o s s i b i l i t y  o f th e  e n try  o f EagO m o le c u le s  i n t o  f e r r o -  

m agnesian  s i l i c a t e  l a t t i c e s .

W hile , how ever, a b s o rp t io n  o f a  s m a ll  amount of q u a r ts o -  

f e l s p a t h i c  s e d im e n ta ry  m a te r i a l  i s  ad e q u a te  to  e x p la in  th e  

r a t h e r  h ig h  p r o p o r t io n s  o f  a l k a l i s  and s i l i c a  i n  th e  a n a ly s e s ,  

and th e  abundan t g ra n o p h y ric  in te rg ro w th  o f  e u t e c t i c  m a te r ia l  

n o ted  i n  th e  s e c t i o n s ,  i t  ca n n o t e x p la in  th e  s m a ll  p e rc e n ta g e s  

of a lu m in a  m o le c u le . Mo re a s o n a b ly  p ro b a b le  e x p la n a t io n  can 

be a f f a r e d  f o r  th e  low p e rc e n ta g e  o f a lu m in a  in  th e  a n a ly s e s  

Nos*1 and 2, e x c e p t t h a t  a  m inor a d d i t io n  o f  s i l i c a ,  f o r  exam ple, 

would d i s p r o p o r t io n a te ly  d e p re s s  th e  r e l a t i v e  p ro p o r t io n  o f  

a lu m in a . T h is  m igh t be s u f f i c i e n t  to  e x p la in  th e  amomit o f  some 

3% by w hich th e  a lu m in a  p e rc e n ta g e  i s  below  norm al f o r  th e  r e g io n .

5) E o la t io n  o f  D io r i t e s  t o  S ed im en tary  R ocks.

C o n ta c ts  betw een  d i o r i t e  and se d im e n ta ry  ro c k s  are r a r e l y
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ex p o sed , and in  o n ly  one l o c a l i t y  has i t  b een  p o s s ib le  to  

d e m o n s tra te  th e  ju n c t io n  o f  d i o r i t e  w ith  h o rn fe ls e d  sand ­

s to n e s  w ith  any c e r t a i n t y .  T h is  i s  in  Burn B, a t  08/062, 

and i s  d is c u s s e d  below .

I t  has  been  c o n s i s t e n t ly  fo u n d , how ever, t h a t  n e a r  

c o n ta c ts  betw een  d i o r i t e  and s a n d s to n e , th e r e  a re  num erous 

fra g m e n ts  o f  b a s a l t  o r  m io ro d o le r i te  a s  x e n o l i th s  in  th e  

d i o r i t e .  The more f in e - g r a in e d  th e  x e n o l i t h ,  o th e r  th in g s  

b e in g  e q u a l,  th e  l e s s  i t  i s  a l t e r e d  by th e  d i o r i t e .  These 

b a s a l t  x e n o l i th s  are i n t e r p r e t e d  a s  b e in g  fra g m en ts  o f  th e  

c h i l l e d  m arg in  o f  th e  d o l e r i t e  a g a in s t  th e  c o u n try  ro o k s , l e f t  

u n a l te r e d  when th e  c o a r s e r  d o l e r i t i c  m a,te :ria l has been  made 

o v e r i n t o  d i o r i t e  o f  2b ty p e s .  At 0 9 /0 6 1 , ibhere i s  an 

ex p o su re  o f  d o l e r i t e  c h i l l e d  a g a in s t  h o rn f e ls e d  s a n d s to n e .

As th e  d o l e r i t e  (A 0201), i s  t r a c e d  away from  th e  c o n ta c t ,  i t  

becomes c o a r s e r  and p a s se s  im p e rc e p tib le  w ith  in c r e a s in g  

g r a in - s ig ie ,  i n t o  d i o r i t e  o f Group 2b.

The s t r u c t u r a l  p o s i t io n  o f  th e  d i o r i t e s ,  betw een  m icro ­

g r a n i t e  and gabbro  a r  d o l e r i t e  n e c e s s a r i l y  im p lie s  a  l im i te d  

p o s s i b i l i t y  o f  c o n ta c t  w ith  th e  c o u n try  ro c k s ,  and i t  i s  on ly  

where t h e r e  a re  x e n o l i th s  o f  h o r n f e l s  o f  a  f a i r  s iz e  t h a t  th e  

r e l a t i o n s h i p  can  be s tu d ie d .  Such c o n d i t io n s  do in  f a c t  o c c u r , 

a s  n o te d  above, a t  0 8 /0 6 2 , in  th e  bed o f  Burn B.

H ere d i o r i t e  o f  Group 2 b ’ en c lo se d  b lo c k s  and fra g m en ts  

o f  h o rn fe ls e d  f e l s p a t h i c  s a n d s to n e , and o f  a l t e r e d  d o l e r i t e .  

Specim ens AC 145s 146 and 147 were c o l l e c t e d  a t  t h i s  l o c a l i t y
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and have been  s e c t io n e d  to  show th e  c o n ta c ts  betw een x e n o l i th s  

and d i o r i t e .  In  a l l  c a s e s ,  th e  h o r n f e l s  fra g m en ts  show l i t t l e  

e f f e c t  o f  th e  magma ; t r a c e s  o f  g ra n o p h y ric  m a te r i a l  a r e  common 

in  th e  more g r i t t y  x e n o l i th s ,  and a l l  o f  th e  s m a l le r  x e n o l i th s  

a r e  r e o r y s t a l l i s e d * At th e  m arg in  o f a  few  o f  th e  x e n o l i t h s ,  

th e  d i o r i t e  can  be seen  to  have b roken  up th e  edge of th e  

h o r n f e l s ,  and th e  c r y s t a l s  a r e  d is s e m in a te d  in  th e  a d ja c e n t  

d i o r i t e .  In  no c a se  i s  th e  e f f e c t  on more th a n  a v e ry  m inor 

s c a l e .  The x e n o l i th s  c o n ta in in g  sh a ly  f ra g m e n ts , when v e ry  

s m a ll ,  may be a lm o s t co m p le te ly  a s s im i la te d ,  and th e n  th e  

s i l t s t o n e  fra g m e n ts  r e t a i n  t h e i r  i n t e g r i t y  to  th e  l a s t  s t a g e s ,  

and a r e  r e c o g n is a b le  in  th e  d i o r i t e  a f t e r  th e  r e s t  of th e  

x e n o l i th  has c o m p le te ly  g o n e . S im ila r  r e a c t io n s  i n  s m a ll  

x e n o l i th s  have been  n o ted  in  sm a ll x e n o l i th s  a t  E5/076®(AA34b).

At th e  c o n ta c t  w ith  th e  h o rn fe ls e d  sed im en ts  a t  0 9 /0 6 2 , 

th e  d o l e r i t e  i s  c h i l l e d  to  a  f i n e  m ic r o - o p h i t ic  b a s a l t .  No 

r e a c t i o n  w ith  th e  sed im en t i s  se e n , and th e r e  i s  no s ig n  o f  

a s s im i l a t i o n  o f  se d im e n ta ry  m a te r ia l  by th e  d o l e r i t e .  This 

i s  g e n e r a l ly  t r u e  o f  th e  if h o le  a r e a ,  f o r  b o th  d o l e r i t e  and 

g a b b ro . In  no c a se  i s  e i t h e r  o bserved  to  a s s im i la te  s e d im e n ta r  

m a t e r i a l .

T y r r e l l  s t a t e s ,  1928, p . 175; " fu r th e rm o re , on i t s  e a s te r n  

m arg in , th e  gabb ro  has been  m o d ified  by th e  in c o r p o r a t io n  o f  

Old Red S andstone  m a te r ia l ,  f o r  th e  m ost p a r t  a  f in e - g r a in e d  

f e l s p a t h i c  s a n d s to n e , p ro d u c in g  r e s u l t s  a p p ro x im a te ly  s im i l a r  

in  k in d  and d eg ree  to  ad m ix tu re  w ith  g r a n i te *  The Survey



96 a

m a te r i a l ,  how ever, i s  i n s u f f i c i e n t  f o r  th e  com plete  p é t r o ­

g ra p h ie  d e m o n s tra tio n  o f th e s e  v iew s, w hich  a r e  based  on th e  

s tu d y  o f  th e  c o l l e c t i o n  o f th e  G e o lo g ic a l D epartm ent o f  th e  

U n iv e r s i ty  of G lasgow ". The w r i t e r  has exam ined th e  s l i d e s  

o f t h i s  c o l l e c t i o n ,  now in  th e  H u n te r ia n  Museum, in c lu d in g  a  

s l i d e  o f  th e  a n a ly se d  specim en o f  th e  G len Duhh G abbro, and 

has found no exam ple o f  gabbro  a s s im i la t i n g  s e d im e n ts , a lth o u g h  

th e r e  a r e  s e v e r a l  exam ples o f  a  h y b rid  d i o r i t e  d o in g  so  to  a 

s m a ll  e x t e n t .  W herever c o n ta c ts  betw een u n co n tam in a ted  

d o l e r i t e  o r  g abb ro  and sed im en t have been  fo u n d , th e r e  has  

been c h i l l i n g  o f  th e  b a s ic  ro o k  a g a in s t  se d im e n t, and i n  no 

ca se  has  an i s o l a t e d  frag m en t o f  q u a r tz ! to  been  found i n  gabbro  

su rro u n d e d  by an a u re o le  o f  d i o r i t e  o r  a l t e r e d  g a b b ro . 

b) G en e ra l d i s c u s s io n  and i n t e r p r e t a t i o n  o f  th e  d i o r i t e s *

The p r i n c i p a l  f e a tu r e s  o f th e  d i o r i t e s ,  on w hich i n t e r ­

p r e t a t i o n  m ust be b a se d , a r e  th e  c o n s is te n c y  o f  th e  a rran g em en t 

and d i s t r i b u t i o n  o f  th e  d i o r i t e  s u i t e  o v e r t h e  a r e a  o f  G len 

Dubh, th e  c o n s ta n t  a s s o c i a t i o n  o f  p a r t i c u l a r  ty p e s  o f  d i o r i t e  

w ith  d o l e r i t e  and o th e r s  w ith  g ab b ro , and th e  s y s te m a tic  

m in e ra lo g ie a l  and t e x t u r a l  v a r i a t i o n s  d e t a i l e d  in  th e  fo re g o in g  

s e c t io n s c  The p re v io u s  h y p o th e s is  p u t fo rw ard  by T y r r e l l (1928) 

has been  d is c a rd e d  on th e  g rounds o f new f i e l d  e v id e n c e , and 

th e  a s s im i l a t i o n  o f  se d im e n ta ry  m a te r ia l  w hich he re g a rd e d  as  

b e in g  o f  m ajo r s ig n i f i c a n c e  i s  now re g a rd e d  a s  a  cau se  o f  m inor 

v a r i a t i o n  in  th e  f i n e  d io r i t e s *

The d b r i t e s  a r e  a  s u i t e  in te rp o s e d  betw een  m ic ro g ra n ite
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and d o l e r i t e  and g ab b ro , and a r e  n o t found  e x c e p t i n  t h i s  

p o s i t i o n .  M ic ro g ra n ite  does n o t c u t  gabb ro  in  th e  O u te r P a r t  

o f  th e  a r e a  e x c e p t i n  th e  p re se n c e  o f  a  d i o r i t e  g ro u p , and 

where m ic ro g ra n ite  c u ts  c o u n try  ro c k s  (s e d im e n ts )  in  th e  absen ce  

o f  b a s ic  ro c k s , th e r e  a re  no d io r i t e s *  T h is  means t h a t  th e  

d i o r i t e s  a r e  g e n e t i c a l l y  r e l a t e d  to  th e  p re se n c e  o f  a  m ic ro - 

g r a n i t e / b a s i o  ro o k  c o n ta c t ,  and , s in c e  th e  d i o r i t e s  a s s o c ia te d  

w ith  gabbro  a r e  re a d i] .y  and c o n s i s t e n t l y  S e p a ra b le  from  th o se  

a s s o c ia te d  w ith  d o l e r i t e ,  th e  fo rm a tio n  o f  d i o r i t e  m ust have 

ta k e n  p la c e  a t  o r  n e a r  th e  p la c e  where i t  i s  now found* T h is 

p re c lu d e s  th e  p o s s i b i l i t y  t h a t  th e  d i o r i t e s  w ere in t ru d e d  as  

a  d i s c r e t e  i n t r u s i o n ,  h av in g  been form ed e ls e w h e re , o r  even 

t h a t  th e y  have b een , on more th a n  a  sm a ll s c a le ,  m o b ile .

The d i f f e r e n c e s  betw een  th e  d i o r i t e s  a s s o c ia te d  w ith  th e  

gabbro  and th o s e  a s s o c ia te d  w ith  th e  m ic ro g ra n ite  a r e  m ain ly  

t e x t u r a l .  In  th e  fo rm e r c a s e , th e  d i o r i t e s  and accom panying 

h o rn b le n d e  m ic ro g ra n ite  a r e  r e l a t i v e l y  c o a r s e - g r a in e d ,  and th e  

more b a s ic  d i o r i t e s  have th e  t e x tu r e  o f  th e  gabbros*  In th e  

l a t t e r ,  th e  d i o r i t e s  a re  f i n e - g r a i n e d , and show, in  p a r t ,  

o p h i t i c  te x tu re *  In  b o th  c a se s  th e r e  i s  a  marked d iv i s io n  

betw een  th o s e  d i o r i t e s  w hich a r e  see n  to  form  c r o s s - c u t t i n g  

v e in s  i n  more b a s ic  ro c k , and th o se  w hich a r e  v e in e d  by more 

a c id  d i o r i t e .  The fo rm er g rad e  in to  m ic r o - g r a n i te ,  and c o n ta in  

h o rn b le n d e  c r y s t a l s  show ing t h e i r  p ro p e r  c r y s t a l  form* These 

a r e  i n t e r p r e t e d  a s  h av in g  c r y s t a l l i s e d  from, a, magma, a t  l e a s t  

p a r t i a l l y  f l u i d ,  o f  d i o r i t i o  c o m p o s itio n . Then th e  h o rn b le n d e s
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have grown f r e e l y  i n  l i q u id  c o n d i t io n s .  T h is  i s  se e n  i n  

b o th  h o rn b len d e  and p la g io c la s e  in  Zones 2 and 3 o f  specim en 

ÂÂ 149? po 85 * The p la g io c la s e  o f  th e s e  d i o r i t e s  i s  unzoned , 

o r  l i t t l e  zoned , and n o t o f te n  rimmed.

The o th e r  g roup  o f  d i o r i t e s ,  th o se  show ing t e x tu r e s  

com parab le  w ith  th e  t e x tu r e s  o f  th e  a d ja c e n t  gabbro  o r  d o l e r i t e  

and w hich a r e  c u t  in  p la c e s  by v e in s  o f  more a c id  m a te r i a l ,  

show, i n  c o n tra s ts , h o rn b len d e  r e p la c in g  and pseudom orphing 

pyroxene , and zoned f e l s p a r s  w ith  sh a rp  r im s .  T h is  means 

t h a t  pyroxene h as  b een  the p rim ary  p r e c i p i t a t e ,  r a t h e r  th a n  

h o rn b le n d e , and t h a t  th e  fo rm a tio n  o f h o rn b le n d e  i s  s u b s e q u e n t. 

The group i s  a l s o  a s s o c ia te d  w ith  p ro x im ity  to  th e  m icro ­

g r a n i t e  ju n c t io n .  The p r e s e r v a t io n  o f  th e  t e x tu r e  o f  th e  

b a s ic  ro c k  in  c o n ta c t  w ith  th e  d i o r i t e  i s  i n t e r p r e t e d  a s  

ev id en c e  t h a t  th e s e  d i o r i t e s  have been form ed ' i n  s i t u '  by 

th e  a l t e r a t i o n  o f  th e  d o l e r i t e  o f  gabbro  by a  p ro c e s s  

e s s e n t i a l l y  o f  d i f f u s io n  o f  m a te r ia l  o v e r  a  ran g e  o f  up to  

10  f e e t ,  from  th e  m ic ro g ra n ite  in to  th e  e a r l i e r  b a s ic  ro c k .

The freedom  o f  d i f f u s i o n  i s  a t t r i b u t e d  to  th e  g ab b ro s  b e in g  

s t i l l  h o t ,  though  s o l i d ,  a t  th e  t im e .

T h a t th e  m ic ro g ra n ite  was in tru d e d  a s  a  m elt i s  c l e a r  

from  th e  o c c u rre n c e  o f  v e in s  o f  m ic ro g ra n ite  in  c o u n try  ro c k s  

a t  numerous p la c e s .  I t  i s  r a r e l y  c h i l l e d  a g a in s t  th e  c o u n try  

ro c k s ,  (s e e  F i g , 1 7 ) ,  and t h i s  i s  ev id en c e  t h a t  the c o u n try  

ro c k s  w ere n o t ,  i n  f a c t ,  n e c e s s a r i l y  c o ld  a t  th e  tim e o f  

i n t r u s i o n  o f  th e  m ic r o g r a n i te .  The gabb ro  a l s o  shows th e
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e f f e c t  n o ted  ab o v e , t h a t  th e  f e l s p a r s  show a c o n s i s t e n t  b re a k  

in  th e  g r a d a t io n  i n  c o m p o s itio n  and a  d i s c r e t e  rim  o f  more 

Bodic f e l s p a r .  A lso , py roxenes n e a r  to  g ran o p h y re  p a tc h e s  

in  th e  gabbro  have s o d a - r ic h  c o m p o s itio n s . T h is  i s  i n t e r p r e t e d  

as ev id en c e  t h a t  th e  gabbro  was n o t c o m p le te ly  s o l i d  a t  th e  

tim e o f  i n t r u s i o n  o f  th e  m ic r o g r a n i te , and t h a t  th e  m a te r ia l  

d i f f u s i n g  from  th e  m ic ro g ra n ite  i n to  th e  s t i l l  h o t  g ab b ro  -  i t  

was p r e c i p i t a t i n g  p la g io c la s e  o f  co m p o s itio n  An30  a t  th e  tim e -  

a l t e r e d  th e  c r y s t a l l i s a t i o n  sequence  by a d d i t io n  o f  more a c id  

m a te r i a l ,  p ro d u c in g  d i s c r e t e  r im s  on th e  f e l s p a r s ,  and in t r o d u c ­

in g  so d a  m o lecu le s  in to  th e  p y ro x e n es . The p ro c e s s  m ust have 

been  e s s e n t i a l l y  one o f d i f f u s io n ,  s in c e  th e  t e x tu r e  o f  th e  

gabbro  i s  u n d is tu rb e d .

The d o l e r i t e ,  on th e  o th e r  hand , w hich i s  a  m a rg in a l 

phase  o f  th e  g ab b ro , was v i r t u a l l y  s o l id  a t  th e  tim e  o f  

i n t r u s i o n  o f  th e  m ic ro g ra n i te ,  and th e  f e l s p a r s  had had tim e 

to  com plete  t h e i r  zo n in g  down to  An20| t h e r e  a re  few sh a rp  

r im s . A lso , th e  s o l i d  d o l e r i t e  was a b le  to  f r a c t u r e  i n  a  

b r i t t l e  manner to  a llo w  p e n e t r a t io n  by a n g u la r  n e t - v e in s ,  and 

to  form  s h a rp , c o h e re n t x e n o l i t h s .  The ra n g e  o f d i f f u s i o n  in  

th e  d o l e r i t e  ra .r e ly  exceeds 3 f e e t .

The d i o r i t e s  t h e r e f o r e ,  f a l l  in to  two m ain g ro u p s . Those 

o f  i n t r u s i v e  c h a r a c te r  have form ed by c o n ta m in a tio n  o f  th e  

o r i g i n a l  m e lt o f  m ic ro g ra n ite  w ith  m a te r i a l  d e r iv e d  from  

d o l e r i t e  o r  g a b b ro ,h a v e  been  a b le  to  a s s i m i l a t e  l im i te d  am ounts 

o f  se d im e n ta ry  m a te r i a l ,  (p .  93  ) ,  and d i f f e r  on ly  i n  th e  ty p e
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o f m a te r i a l j  f i n e  o r  c o a r s e ,  d e r iv e d  from, th e  gabbro* Those 

d i o r i t e s  which a r e  c u t  by v e in s  a re  form ed by a l t e r a t i o n  o f 

d o l e r i t e  o r  gabbro e s s e n t i a l l y  in  s i t u ,  andhave i n h e r i t e d  

th e  t e x t u r e s  o f  th e  ro c k  from  w hich  th e y  w ere formed*

At th e  t im e  o f  i n t r u s io n  o f  th e  m ic r o g r a n i te ,  th e  gabbro  

was n o t c o m p le te ly  s o l i d i f i e d ,  a lth o u g h  th e  d o l e r i t e  had 

com pleted  c r y s t a l l i s a t i o n .  I t  seems l i k e l y  t h a t  th e  d e v e lo p ­

ment o f  th e  e x te n s iv e  s u i t e  o f  d i o r i t e s  s e e n  in  th e  G len Dubh 

A rea i s  due to  th e  co m b in a tio n  o f s e v e r a l  chance f a c t o r s  -  th e  

i n t r u s i o n  o f  m ic ro g ra n ite  s h o r t l y  a f t e r  t h a t  o f gabbro  and 

d o l e r i t e ,  th e  p o s i t io n  o f th e  m ic ro g ra n ite  a lo n g  th e  c o n ta c t  

betw een  th e  b a s ic  ro c k s  and th e  h o rn fe ls e d  c o u n try  ro o k s , and 

c o n d i t io n s  o f  low m o b ili ty  in  th e  en su in g  h y b r id  m a te r ia l  

p r e s e rv in g  th e  o r i g i n a l  r e l a t i o n s  o f th e  d i o r i t e s .

T here a r e  a  few  m inor p o in ts  o f s u p p o r t in g  ev id en ce  f o r  

t h i s  e x p la n a t io n  se e n  in  th e  t e x tu r e  and m in e ra lo g y  o f  some 

o f th e  d i o r i t e s ,  a l th o u g h  th e  i n t e r p r e t a t i o n  o f  t h i s  m a te r ia l  

i s  n o t  w h o lly  c e r t a i n * In  th e  f in e  d i o r i t e s  w hich show 

i n t r u s i v e  b e h a v io u r , th e  p o i k i l i t i c  am ph ibo les  e n c lo se  th e  

so d ic  m arg ins o f  th e  p la g io c la s e s ,  (p . 81 ) ,  w hereas in  th e

f in e  d i o r i t e s  show ing v e in s  o f  more a c id  m a te r i a l ,  th e  so d ic  

rim s a r e  i n t e r r u p te d  by th e  p re se n c e  o f  am phibo le  c r y s t a l s *

T h is  i s  ta k e n  to  mean tia a t th e  am phibole o f  th e  i n t r u s i v e  

d i o r i t e s  com pleted  i t s  c r y s t a l l i s a t i o n  a f t e r  th e  fo rm a tio n  

o f th e  so d ic  m arg in s  o f th e  f e l s p a r s ,  w h ile  in  th e  o th e r  g ro u p , 

th e  am phibo le  (w hich i s  r e p la c in g  py roxene) p reced ed  th e
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s o d ic  f e ls p a r *  The p o i k i l i t i c  t e x tu r e  o f  some p a r t s  o f  th e  

i n t r u s i v e  f in e  d i o r i t e  i s  t h e r e f o r e  n o t o p h i t i c ,  s in c e  th e  

am phibo le  i s  p r im a ry , n o t a f t e r  p y ro se n e .

The t e x t u r e  se e n  a t  th e  m arg ins o f  zo n es  2 and 3 i n  

specim en  AA 149? (F ig * 2 0 ), i s  i n t e r p r e t e d  a s b e in g  th e  consequence 

o f  r e l a t i v e l y  f r e e  grow th  o f  p la g io c la s e  c r y s t a l s  from  th e  

s o l i d  m a te r ia l  o f  zone 4 in to  f l u i d  B ia te r ia l  o f  zone 2* T h is  

p ro v id e s  a  c a se  i n  th e  c o a rs e  d i o r i t e s  p a r a l l e l  to  t h a t  made 

o u t f o r  th e  f i n e  d i o r i t e s  above*

The d i o r i t e  s u i t e  i s  th u s  i n t e r p r e t e d  a s  b e in g  form ed

by th e  i n t e r a c t i o n  o f  an  i n t r u s i v e  m ic ro g ra n ite  s h e e t  on an 

e a r l i e r ,  b u t s t i l l  warm, body o f  d o l e r i t e  and g a b b ro . The 

s u i t e  o f  d i o r i t e s  i s  e s s e n t i a l l y  o f  two p a r t s  -  th o s e  d i o r i t e  s 

r e s u l t i n g  from  c o n ta m in a tio n , from  s l i g h t  to  ex trem e, o f 

m ic ro g ra n i te ,  and th o s e  form ed by a l t e r a t i o n  ' i n  s i t u '  o f  th e  

d o l e r i t e  and g a b b ro . A s s im ila t io n  o f s e d im e n ta ry  m a te r ia l?  

and s e p a r a te  i n t r u s i o n  o f  d i o r i t e  a r e  o f  v e ry  m inor im p o rta n c e . 

e) F e l s i t e s  and t u f f s

The f e l s i t e s  and t u f f s  o f  th e  Glen Dubh A rea a p p e a r  to  

be c lo s e ly  a s s o c ia te d ,  and i t  i s  co n v e n ie n t to  d i s c u s s  them 

to g e th er®  The f i r s t  p a r t  o f  t h i s  a c c o u n t i s  con cern ed  w ith  

th e  m ain body o f f e l s i t e  ly in g  West o f  th e  G len Dubh F a u l t ,  and

th e  e x p lo B io n -b re c c ia s  o f th e  same region®  The m inor in t r u s io n s

o f f e l s i t e  a re  d is c u s s e d  on p . 112  ®

l )  The Main F e l s i t e  Body.

The g e n e ra l  d i s t r i b u t i o n  and o u tc ro p  o f  t h i s  i n t r u s i o n
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have b een  d e s c r ib e d  ab o v e , (p .  35 ) • I t  i s  n o t  c e r t a i n  t h a t  

th e  in f e r e n c e  t h a t  th e  form  o f th e  body i s  a  s i l l  i s  c o r r e c t ,  

b u t t h i s  i n t e r p r e t a t i o n  h as  been  a c c e p te d  i n  th e  fo l lo w in g  

d i s c u s s io n .

Good e x p o su re s  o f  th e  f e l s i t e  a re  r a r e , ex c e p t i n  th e  

s tre a m  s e c t io n s ,  and o v er m ost o f  th e  o u tc ro p , th e  f e l s i t e  

i s  re d u ced  to  a  g r i t t y  y e llo w  c la y  a t  th e  s u r f a c e .  T here a r e  

good ex p o su re s  o f  th e  to p  o f  th e  m a in f e l s i t e  body a t  G 3/086, 

G8/09B, J2 /0 6 7 , and J7 /O 04, and in  Burn A. When f r e s h ,  th e  

f e l s i t e  i s  p a le  b lu e  in  c o lo u r  w ith  v i s i b l e  c r y s t a l s  o f  c l e a r  

q u a r tz  in  a  p a le  a p h a n i t ic  ground m ass. The y e llo w  c o lo u r  

a p p e a rs  r a p id ly  on w e a th e r in g  o f  a  f r e s h  sp ec im en , one such  

ex p o su re  i n  th e  s tre a m  bed a t  G4/093 tu r n in g  y e llo w , 

s u p e r f i c i a l l y ,  w i th in  a  week. In  t h i n  s e c t i o n ,  th e  f e l s i t e  

(AA153? from  H7/065? F i g .22) i s  seen  to  be much b re c c ia te d ^  

t h i s  i s  th e  c o n d i t io n  o f th e  f e l s i t e  a l l  o v e r  th e  o u tc ro p  o f 

th e  m ain body.

U n b re c e la te d  f e l s i t e  i s  to  be found  i n  th e  dyke n e a r  th e  

m ain body, a t  H 2/048. (M 9 1 , F i g . l 6b ) .  T h is  dyke i s  o f  p a le  

b lu e  o r  g re y  f e l s i t e ,  w ith  sm a ll  p h e n o c ry s ts  o f q u a r tz  v i s i b l e  

i n  hand specimen® In  t h in  s e c t io n ,  p h e n o c ry s ts  a r e  se e n  to  

make up a b o u t 5™1 0% o f th e  ro c k , th e  p r o p o r t io n  v a ry in g  from  

p la c e  t o  p la c e .  The p h e n o c ry s ts  a r e  d o m in an tly  q u a r tz ,  c r y s t a l s  

0 .2  t o  0 . 8mm. i n  d ia m ., c l e a r  and f r e e  from  in c lu s io n s ,  b u t 

c o n s id e ra b ly  rounded  and embayed® Around th e  q u a r tz e s ,  i n  many 

c a s e s  i s  a  narrow  f r in g e  o f  v e ry  f i n e - g r a in e d ,  f e l s i t e  and
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12 ,
Photomicrograph, x l5 . Crossed n ico ls .

Specim en  Aâ 1 3 3 . B r e c c ia te d  f e l s i t e ,  from  117/065.
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c a l c i t e crystals i n  th e  a d jo in in g  m atrix *  G re a t ly  a l t e r e d  

fe lB parB  form  a b o u t o n e - f i f t h  o f  th e  phenocrysts®  The 

a l t e r a t i o n  i e  to  s e r i e i t e  and c a l e i t e ,  and th e  o a l e i t e  from  

th e  m a tr ix  a p p e a rs  to  be g row ing  in  o p t i c a l  c o n t in u i ty  w ith  

o a l e i t e  r e p la c in g  fe lsp a r®  The c o m p o s itio n  o f  th e  p la g io e la s  e 

f e l s p a r s  i s  betw een  An5 and AnlO® There a r e  a  v e ry  few 

exam ple o f  p h e n o c ry s ts  w hich a r e  pseudom orphs in  c h l o r i t e  

and c a l e i t e  o f  s m a ll  ( l e s s  th a n  0 #2mm®) p y ro x e n e s , and also  

a  few  e u h e d ra l  c r y s t a l s  o f i lm e n i te ,  (now l a r g e ly  le u e o x e n e ) , 

o f  ab o u t th e  same s i z e  ®

The m a tr ix  i s  f i n e - g r a i n e d , and in t e r lo c k in g  g r a n u la r  in  

tex tu re®  The a v e ra g e  g r a in - e i z e  i s  ab o u t 0®003îmi* o r  l e s s .

The m in e ra ls  a p p e a r  to  be do m in an tly  q u a r tz ,  f e l s p a r ,  o a l e i t e  

and s e r i e i t e ,  w ith  s u b o rd in a te  amounts o f  c h l o r i t e  and opaque 

d u s t .  In  p la c e s ,  a r e a s  o f  th e  m a tr ix  0.1mm® in  d iam . show 

s im u lta n e o u s  e x t i n c t i o n  o f th e  i n t e r g r a n u la r  m a te ria l®  B anding 

is  s e e n  in  th e  m a tr ix ,  b o th  around  p h e n o c ry s ts  and e lse w h e re , 

a p p a re n t  m ain ly  i n  th e  i r r e g u l a r  d i s t r i b u t i o n  o f  th e  c h lo r ite ®  

I t  i s  p o s s ib le  t h a t  some o f  th e  c h l o r i t e  may be e x tra n e o u s , 

s in c e  th e  w a ll  ro o k s  o f  th e  dyke a r e  o f  a f i n e l y  comminuted 

g a b b ro ic  gouge, now l a r g e ly  composed o f t h i s  m ineral®

In  so f a r  as  th e  f e l s i t e  o f  th e  m ain body c o n ta in s  f r e s h  

unb roken  m a te r i a l ,  i t  i s  o f t h i s  type® B ecause o f  t h i s ,  end 

b ecau se  o f  th e  s t r u c t u r a l  p ro x im ity  o f th e  two m asses o f  

f e l s i t e ,  th e  dyke i s  re g a rd e d  a s  a f e e d e r  dyke to  th e  m ain body 

The s i z e  and number o f  q u a r ts  p h e n o c ry s ts  a r e  v a r i a b le
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b o th  te n d in g  to  in c r e a s e  to  th e  N o r th -e a s t  a lo n g  th e  o u tc ro p , 

and th e  d eg ree  o f  a l t e r a t i o n  o f f e l s p a r s  and m a tr ix  changes w ith  

th e  f r e s h n e s s  o f  th e  specim en*

The specim en  from  H7/065? M.153 ( P i g .2 2 ) , i s  p ro b a b ly  

t y p i c a l  o f  th e  main body o f f e l s i t e *  About 60^ o f  th e  ro c k  

i s  made up o f  m a te r i a l  s i m i l a r  to  t h a t  d e s c r ib e d  above , in  a  

d i s tu r b e d ,  tho u g h  re c o g n is a b le  c o n d itio n *  The q u a r tz  and 

f e l s p a r  p h e n o c ry s ts  a re  much b roken  and s t r a i n e d ,  and th e  

f e l s p a r s  a l t e r e d .  The m a tr ix  m a te r ia l  i s  v e ry  s i m i l a r ,  b u t 

now in c lu d e s  many f i n e  frag p n en tso f q u a r tz ,  and shows marked 

banding* A f e l s p a r  show ing re c o g n is a b le  a l b i t e  tw in s  was o f  

c o m p o s itio n  ab o u t AnB*

The r e s t  of th e  ro c k  i s  made up o f  g ra n o p h y ric  grow ths* 

These o c c u r b o th  a s  in d ep en d e n t p ie c e s ,  show ing f r a c t u r i n g  

and s t r a i n i n g ,  and a l s o  a s  u n d is tu rb e d  g ro w th s , o f te n  in  

o p t i c a l  c o n t in u i ty  w ith  q u a r tz  and f e l s p a r  i n  th e  g roundm ass. 

From p la c e  to  p la c e  i n  th e  ro o k  th e r e  a r e  zones o f  p a r t i c u l a r l y  

in te n s e  com m inution, w hich form  a  netw ork  around  th e  l e s s  

s e v e re ly  b r e c c ia te d  p a r ts *

So f a r  a s  can  be determ ined? t h e ^ r e a t e r  p a r t  o f  th e  main 

f e l s i t e  body i s  o f  such  m a te r i a l ,  a  b r e c c ia t e d  mass o f  f e l s i t e  

and s u b o rd in a te  g ran o p h y re  i n  w hich c r y s t a l l i s a t i o n  o f  th e  

g ra n o p h y ric  p a r t  h as  n o t  ceased  u n t i l  a f t e r  th e  e p iso d e  o f 

c a ta o la s i s #

2) T u ff s  and b r e c c ia s  a s s o c ia te d  w ith  th e  f e l s i t e *

At th e  c o n ta c t  w ith  th e  o v e r ly in g  d o l e r i t e s ?  th e  f e l s i t e
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^SaE §_22*

P hotom icrograph*  %15. C rossed  n ic o ls *

Specimen AO 139 . B re c c ia  from  H8/l00« (V ent b re c c ia )*  

The p h o to g rap h  shows fragments o f  d o l e r i t e  i n  a  f i n e l y  

comminuted b r e c c ia  o f  d o l e r i t e  and f e l s i t e *
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v e in s  th e  a d ja c e n t  rook* However, th e s e  a r e  n o t  no rm al igneous 

v e in s ,  b u t a r e  o f  b r e c c ia  m a te r i a l  s i m i l a r  to  t h a t  found  in  

th e  m ain p a r t  o f  th e  f e l s i t e *  T h is i s  s e e n  in  specim en AG136 

(H 2/100) a  d o l e r i t e  o f  marked o p h i t ic  te x tu r e ?  w ith  a  s p o ra d ic  

developm ent o f  r a d i a l  a g g re g a t io n  o f  th e  f e ls p a r s *  T h is  ro o k  

i s  c u t  by one o f  th e  v e in s  -  l i g h t  c o lo u re d  in  hand spec im en , 

and co n sp icu o u s  a g a in s t  th e  d a rk  compact d o le r i t e ( F ig * 1 8 b ) *

The v e in  t r a n s g r e s s e s  th e  i n t e r n a l  s t r u c t u r e s  o f  th e  d o le r i t e *

The m a te r i a l  i n  th e  v e in  i s  ab o u t one h a l f  d e r iv e d  from  th e  

w a l ls  o f  th e  v e in  and th e  r e s t  o f m a te r i a l  sim ilar to  th e  more 

comminuted p o r t io n  o f  th e  f e l s i t e  o f  AA153. The w a ll  o f  th e  

v e in  i s  s h a rp , and c u ts  a c ro s s  th e  o p h i t i c  growths a lo n g  an 

a lm o st s t r a i g h t  l i n e ,  and i s  l i n e d ,  i n  p l a c e s ,  w ith  a f i n e  

growth o f  v a r i o l i t i e  g ranophyre*  T h is  i s  ex cep tio n a l®

U su a lly  th e  b r e c c ia  m a te r ia l  ex ten d s  to  th e  edge o f  th e  ve in *

At th e  m arg in  o f  th e  a r e a s  o f  b r e c c ia  and t u f f  shown on 

th e  map, th e  amount o f  v e in in g  and b r e c c i a t i o n  has in c re a s e d  

to  su ch  an  e x te n t  t h a t  th e  g r e a t e r  p a r t  of th e  ro c k  i s  o f  b r e c c ia  

th e  co m p o s itio n  dep en d in g  on th e  amount o f d o l e r i t e  in c o rp o ra te d *  

T here i s  th u s  no sh a rp  m arg in  to  th e  b r e c c ia s ?  th e  boundary  

drawn i s  betw een  a  ro c k  su ch  a s  a  d o l e r i t e ,  with o c c a s io n a l  

v e in s ,  and a ro o k  where th e  v e in s  a re  so num erous a s  to  have 

red u ced  th e  b u lk  o f i t  t o  f in e  b r e c c ia  (F ig * 8 a ) * The a r e a s  o f 

b r e c c ia  shoim  on th e  map a r e  re g a rd e d  a s  s m a ll  v e n t s ,

At H 8/100, on th e  c r e s t  o f  th e  h i l l ,  th e  b r e c c ia  i s  w e ll  

d ev e lo p ed  i n  a  f in e - g r a in e d  v a r ie ty *  (AG139)• Here th e  rook
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i s  v i s i b l y  an  a g g re g a te  i n  hand specim en and in  t h i n  s e c t io n  

th e  b r e c c i a t i o n  i s  marked* The specim en AC139(Fig23) shows an  

uneven  b r e c c ia  made up p a r t l y  of s u b -a n g u la r  fra g m en ts  0 .5  to  

2*0  mm* diam. o f  c o a rs e  d o l e r i t e ,  (ab o u t h a l f  o f  th e  r o c k ) ,  and 

th e  r e s t  a  f i n e  a n g u la r  m ie ro -b re e c ia  o f  q u a r tz  and f e l s p a r  

fra g m e n ts  in  a  m a tr ix  o f c h l o r i t e ,  o a l e i t e  and g ra n o p h y ric  

in te rg ro w th s  o f  q u a r tz  and fe lsp a r®  The g ran o p h y re  has a.gain , 

in  p a r t ,  c r y s t a l l i s e d  a f t e r  th e  d e fo rm a tio n  o f  th e  m a trix ?  and 

e n c lo s e s  p a tc h e s  o f  th e  m atrix® The o a l e i t e  a p p e a rs  to  have 

grown? t o  a  l a r g e  e x te n t ,  a s  a  p rim ary  m in e ra l  in  th e  m a tr ix , 

fo rm in g  l a r g e ,  i n t e r g r a m i l a r ,  b u t  o p t i c a l l y  c o n tin u o u s  c r y s t a l s .  

The matrix s t a i n s  y e llo w  on t r e a tm e n t  w ith  sodium  Q o b a l t i -  

n i t r a t e  a f t e r  e tc h in g ?  t h i s  i s  ta k e n  to  be due to  th e  i n t r o ­

d u c t io n  o f  p o ta ss iu m  m in e ra ls*

A few  y a rd s  away to  th e  S ou th , th e  ro c k  i s  w h o lly  composed 

Èf m ic ro -b r e c c ia ,  w ith  no l a r g e r  ro o k  f ra g m e n ts , w h ile  a t  J2 /0 6 5 , 

a  v a r i e t y  d e r iv e d  from  gabbro  shows a  t e x t u r e ,  w ith  gabbro 

fra g m e n ts  an a lo g o u s  t o  t h a t  o f  AG139^ A v a r i e t y  r i c h  in  

m a g n e tite  g r a in s  i n  th e  f in e  b r e c c ia  i s  t o  be found a t  H8/084 

(A0143)o

The ro c k s  of th e  a r e a  o f  b r e c c ia s  to  th e  S o u th , KB/035? 

a r e  in  a l l  r e s p e c t s  s i m i l a r  e x c e p t t h a t  th e  c o n d i t io n  o f 

com plete  r e d u c t io n  to  b r e c c ia  i s  n o t fo u n d . Away from  t h i s  

v e n t ,  th e  v e in s  d ie  o u t r a p id ly  in  th e  su rro u n d in g  ro c k s ,  and 

th e  m arg in s  a r e  l e s s  w e ll  d e f in e d  th a n  in  th e  n o r th e r n  ven t*

3) I n t e r p r e t a t i o n  o f  th e  r e l a t i o n s h i p  o f  th e  F e l s i t e s  and

B r e c c ia s .
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A c o n s i s t e n t  i n t e r p r e t a t i o n  o f  th e  phenomena re c o rd e d  

in  th e  a r e a  o f  th e  f e l s i t e s  and b r e c c ia s  m ust ta k e  i n to  

ac c o u n t th e  fo l lo w in g  o b serva tions®

1) The f e l s i t e i e  found  in  an  u n b r e c c ia te d  c o n d itio n ?  

o n ly  i n  th e  dyke? o r  p ro b a b ly , f e e d e r  dyke*

2) The m ain body o f  f e l s i t e  i s  made up o f  th e  same 

m a te r i a l  a s  th e  dyke, i n  a  s ta g e  o f  f i n e  b r e c c i a t i o n ,  and i s  

o b se rv ed  to  p a ss  i n to  th e  w a l l  ro o k s  o f th e  f e l s i t e  a s  v e in s  

o f  f e l s i t e b r e e c i a *

3) Above th e  f e l s i t e  body, v e in s  composed o f  a  m ix tu re  

o f  w a l l  ro c k  and f e l s i t à c  m a te r i a l  ru n  i n ,  and b re a k  up? th e  

d o l e r i t e  and gabbro*

4) A reas o f  b r e c c i a  and tu f f ?  i n t e r p r e t e d  a s  v e n ts  o f  

some f o r m , l i e  above th e  f e l s i t e  sh e e t?  and th e  b r e c c ia  i s  

form ed by th e  p r o l i f e r a t i o n  o f  v e in s  su ch  a s  th o se  o f

5) The g ra n o p h y ric  m a te r i a l  i n  th e  v dns and in  th e  

f e l s i t e  o f  th e  m ain body has  c r y s t a l l i s e d  in  p a r t  a f t e r  th e  

b r e c c i a t i o n .

6 ) In  th e  v e in s  in  th e  v e n ts ?  c a l e i t e  h as  form ed grow ing 

as  an  i n t e r g r a n u l a r  m in e ra l in  th e  b r e c c ia s  a s  w e l l  a s  an  

a l t e r a t i o n  p ro d u c t and po tassium ? u n u s u a l i n  t h i s  a r e a  in  

b a s ic  ro c k s  has been  in tro d u c e d  in  th e  m a trix ?  and d e te c te d  

by s ta in in g *

7) The t e x t u r e  o f  th e  m ie ro b re c c ia  in  th e  v e in s  i s  

s i m i l a r  to  t h a t  found on Ard B h e irn  by K ing , 1955? and 1954?
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p*7 ? ( th e  s l i d e s  Ka 145a ,  144? 1 3 9 ? r e f e r r e d  to  in  th e  t e x t ,  

hav& been  exam in ed , i n  th e  H u n te r ia n  Museum O o l l e c t i o n ) . The 

m io ro b re o o ia  i s  a l s o  s i m i l r  t o  th e  rooks d e s c r ib e d  by R eyno ld s, 

3-954? p . 577? and d e s c r ib e d  as  ' t u f f i s i t e  ' * B oth King and 

R eynolds a t t r i b u t e  th e  fo rm a tio n  o f  th e s e  b r e c c ia s  to  

’f l u i d i s a t i o n '*

The p roposed  e x p la n a tio n  o f  th e s e  phenomena i s  t h a t  th e y  

a r e  th e  e f f e c t s o f  s u c c e s s iv e  phases  in  th e  I n t r u s io n  and 

c r y s t a l l i s a t i o n  o f  a  v o l a t i l e - r i c h  f e l s i t i o  magma, and t h a t  

th e  f e l s i t e  b o d ie s  and i n t r u s i o n s  and th e  v e n ts  a,re g e n e t i c a l l y  

re la te d ®  In  a  r e c e n t  p a p e r , Hughes, (1958) a rg u e s  t h a t  a  

s e r i e s  o f  f e l s i t e s ,  e x p lo s io n  b r e c c ia s ,  i n t r u s i v e  t u f f s ,  and 

g ran o p h y re  in  Rhum, have b een  in tru d e d  in  t h a t  o rd e r ,  m ark ing  

in c r e a s in g  d e p th s  o f  form ation®  He c o n c lu d e s  t h a t  th e  

e x p lo s io n  b r e c c ia s  and i n t r u s iv e  t u f f s  have t h e i r  o r i g i n  in  

th e  e sc ap e  o f  w a te r  vap o u r from  a c id  magma? a  s u f f i c i e n t  

p r e s s u r e  b e in g  re a c h e d  to  f r a c t u r e  th e  a d ja c e n t  c o u n try  rocks?  

w ith  co n co m itan t r e l e a s e  o f  th e  p en t g ases*

In  th e  e n s u in g  d is c u s s io n ,  p .1 0 8 , K ing (1956) s a id ;

"The im p re s s io n  conveyed by th e  id e a  o f  an e x p lo s io n  

b r e c c ia  was o f  a  fo r m a tio n  r e s u l t i n g  from  in d iv id u a l  e x p lo s iv e  

a c ts ?  w hereas t u f f s  c l a s s i f i e d  s i n t r u s i v e  gave th e  im p re ss io n  

o f h a v in g  o r ig in a te d  as h ig h ly  m obile  s o l id - g a s  su sp e n s io n s  

i n  w hich  g as  a c t i v i t y  was much lo n g e r  s u s t a in e d .  E v idence  f o r  

t h i s  l a t t e r  m echanism  was v e ry  c l e a r  in  r e l a t i o n  to  th e  f e l s i t e s  

w hich in v ad ed  ag g lo m e ra te s  and o th e r  e a r l i e r  fo rm a tio n s  in  th e
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C e n tr a l  Complex o f  Arran® The f e l s i t e s ?  ap p e a red  to  have 

undergone p ro g re s s iv e  f ra g m e n ta tio n  and eom m inution to g e th e r  

w ith  th e  inv ad ed  fo rm a tio n s , th e  two g iv in g  r i s e  to  an  

in te rm e d ia te  zone o f  m e c h a n ic a lly  in te rm ix e d  and g rad ed  t u f f s , 

w hich o f te n  a l s o  showed e la b o r a te  in te rb a n d in g  o f th e  

c o n s t i t u e n t  m a te r i a l s  i n  v a ry in g  p r o p o r t io n s " .

The m ain body o f  f e l s i t e  Of G len Dubh i s  i n t e r p r e t e d  a s  

h av in g  form ed by c r y s t a l l i s a t i o n  from  a  magma w hich gave r i s e  

to  th e  dyke o f  f e l s i t e  a lo n g  th e  G len Dubh F a u l t ,  and from  

which? on c o o lin g  e x p e lle d  v o l a t i l e s  d i s r u p te d  e x p lo s iv e ly  

th e  o v e r ly in g  d o le r i te ©  and gabbros? p a r t i c u l a r l y  around  two 

fo c i?  b r e c c i a t i n g  th e  f e l s i t e ?  and c a r r y in g  f e l s i t e  fra g m en ts  

a s  " i n t r u s i v e  t u f f "  to  m ing le  w ith  comminuted c o u n try  ro c k  

in  th e  v e in s*  The c u lm in a tio n  o f t h i s  b r e c c i a t i o n  was in  th e  

r e d u c t io n  in  p la c e s  o f  a l l  o f  th e  b a s ic  ro c k  a t  th e  l e v e l  

now ex p o sed ? to  a  t u f f  o f  ro c k  f ra g m e n ts .

T h is  e x p lo s iv e  d i s r u p t io n  o f  th e  f e l s i t e  and a ,d jacen t

ro c k s  to o k  p la c e  a t  a  l a t e  s ta g e  in  th e  c o o lin g  h i s t o r y  o f
O

th e  m elt?  b u t th e r e  was s u f f i c i e n t  o f  th e  e u t e c t i c  f l u i d S l e f t  

f o r  th e  f i n a l  c r y s t a l l i s a t i o n  to  ta k e  p la c e  o f  t r a c e s  o f 

g ranophy re?  a f t e r  th e  fra c tu re ®  S im ila r ly ?  th e  c o n c e n tr a t io n  

o f p o ta ss iu m  in  th e  l a t e  d i f f e r e n t i a t e  was in tro d u c e d  in to  

th e  v e in s  and ca rb o n  d io x id e  i n  th e  g a se s  r e a c te d  to  form  

i n t e r g r a n u la r  c a l e i t e ?  e i t h e r  from  gas phase? o r  in  aquaeous 

f l u i d s  0

The r e l e a s e  o f  g as  p r e s s u r e  would t a k e  p la c e  i n  the
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d i r e c t i o n  o f  l e a s t  r e s i s ta n c e ?  n o rm a lly  upwards? a c c o u n tin g  

f o r  th e  r e s t r i e t i o n  o f th e  t u f f s  to  a r e a s  la y in g  above th e  

f e l s i t e ,  and f o r  th e  ab sen ce  o f  v e in s  a d ja c e n t  to  th e  dyke*

The ab sen ce  o f  b r e c c i a t i o n  in  th e  dyke may be due to  i t s  h av in g  

been  l e s s  advanced  in  c r y s t a l l i s a t i o n  a t  th e  tim e o f  th e  p re s s u re  

r e l e a s e  above? a llo w in g  i t  to  c r y s t a l l i s e  n o rm a lly  w ith  f r e e  

lo s s  o f  v o l a t i l e s *  H u g h e s ,( ib id * )? r e g a rd s  th e  p o r p h y r i t i c  

f e l s i t e s  a s  a r i s i n g  from  c r y s t a l l i s a t i o n  im d er s h a l lo w ?v o l a t i l e  

f r e e  c o n d it io n s *

4) The M inor F e l s i t e  In t ru s io n s #

The m inor f e l s i t e  i n t r u s io n s  l i e  i n  th e  O u te r P a r t  o f th e  

a r e a ,  n o ta b ly  dykes a t  F l / 091 and F8/062# The fo rm er i s  in  

i r r e g u l a r  dyke, b ra n c h in g  W estwards? o f  f e l s i t e  s i m i l a r  to  t h a t  

o f  th e  dyke a t  112/048, AA91» The dyke a t  F l /0 9 1  l i e s  betw een 

gabbro  and q u a r tz i t e ^  C u t t in g  th e  q u a r t z i t e  c le a n ly ?  b u t show ing 

some r e a c t i o n  w ith  th e  gabbro* (Specim ens AA63 to  7 5 o)

The f r e s h  f e l s i t e  n e a r  th e  c o n ta c t  w ith  q u a r t z i t e  i s  o f 

a  ty p e  s im i l a r  to  AA91p b u t w ith  i r r e g u l a r  k n o ts  o f  g re e n  

c h l o r i t e  h e re  and th e re #  The gxuundmase i s  v e ry  f i n e  g ra in ed *  

T h is  ro c k  i s  found a c ro s s  th e  o u tc ro p  t o  w i th in  6 in#  o f  th e  

gabbro  c o n ta c t#  Mere th e r e  i s  a  r a p id  in c r e a s e  in  th e  amount 

o f c h l o r i t e  a s  l a r g e  i r r e g u l a r  f la k e s ?  and th e  ro c k  g ra d e s  

r a p id ly  i n to  a  s e v e re ly  a l t e r e d  gabbro* F re s h  gabbro  i s  found 

some 6 in*  away* J u s t  a t  th e  p o in t  where c h l o r i t e  becomes 

p l e n t i f u l ?  lo n g  p r i s m a t ic  and a c i e u l a r  h o rn b le n d e  c r y s t a l s ,  

( s u b s e q u e n tly  r e p la o e d  by o h l o r i t e ) ,  have g ro im  f r e e l y  i n  th e  

f e l s i t e  to  le n g th s  o f  up to  4 in ches#
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A l l  O f  t h e  o th e r  o c c u r re n e e s  o f  f e l a i t e  i n  th e  O u te r  

P a r t  o f  t h e  A re a  a r e  v e ry  sm a ll dykes and v e in s  In  th e  

d o l e r i t e s  and d i o r i t e s ?  and a r e  o f  th e  u n h r e e o ia te d  f r e s h  

m a te r ia l?  som etim es w ith  p a tc h e s  and s t r e a k s  o f  granophyre 

Ho c o n n e c t io n  was e s t a h l i s h e d  b e tw een  th e  f e l s i t e s  o f  

t h e  O u te r  A rea  to d  e i t h e r  th e  dyke a lo n g  th e  G len  Gubh 

F a u l t?  o r  th e  m ain body o f  f e l s i t e #
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h is to iy o f  the 01 ea Dizbh a rea .

Mo ex tru sive  igneoua rooks have "been foimd in  the Glen 

Dubh areaj> nor a r e  th e  tu f f s  and igneous hrecciaB regarded 

as having "been formed a t the surfaee<, The e a r l y  doming of 

th e  area  of the  C entral Complex^ and the emission of the 

P la teau  B a s a l t s ,  (T y rre llg 1928, p^iS i)»  appear to have 

preceded the  f i r s t  igneous events of which there  are now 

exposed tra c e s  in  Glen Dubh*

The e a r l ie s t  event in  the h is to ry  o f  the  Glen Dubh 

Complex of which th e re  Is evidence a t the  p resen t su rface 

was the  in tru s io n  o f  the gahbro and dole r i t e  mas ses ̂  

m etam orphosing  th e  country rocks. From the f i e ld  re la tio n s  

of the d o le r ite  and gabbro i t  appears probable th a t  th e  

d o le r ite  was p a r t ly  s o l id if ie d  whoi i t  was t r a n s g r e s s e d ,  

in  p l a c e s ,  by th e  s t i l l  mobile gabbroic p a r t  of the 

in trusion^ The two are taken to  be p a r t s  of the same body 

on th e  grounds o f th e i r  pétrographie  s i m i l a r i t y ,  and since 

they are s e e n  to  g rad e  in to  one another i n  the  f ie ld ,  and 

in  th in  sec tio n . However, the  d o le r ite  i s  ta k e n  to  be the 

c h il le d  margin, on a la rg e  s c a l e ,  of the gabbro.

Before the f in a l  conso lidation  o f the gabbro, a th in  

p e rs is te n t sheet of micro g ran ite  was in tru d ed  along the 

contact b e tw een  the b a s ic  rocks and the ho rn fe lsed  sediments, 

tran sg ress in g  occasionally  in to  one o r  the  o th er. The 

m icrogranite reac ted  w ith the basic  rocks to  produce the



11% .

complex s u ite  o f  hybrid  d io r i te a .  These d io r l te s  are 

d iv is ib le  in to  a group asso c ia ted  ?/ith  gabbro and a group 

asso c ia ted  wi'lh d o le r i te ,  aid each group i s  sub-*divided 

in to  two p a r te ,  d io r i te  fo rm ed  by a l te r a t io n  of b as ic  ro c k  

in  s i t u  being d iscrim inated  from d io r i te  formed by 

contaraination o f m icro  g r a n i te #

In  the s e r ie s  of d io r i te s ,  no evidence of inh o m o g en e ity  

due to  the im m isoibilty  o f l i q u i d  phases has b e e n  found, and 

the marked lo c a l  patch iness and v a r ia b i l i ty  o f the d io r i te  

i s  to  be a t t r ib u te d  to  the co n tras t in  p h y s ica l s ta te s  o f 

the se v e ra l ro d k  masses involved.

The nex t episodes In the h is to ry  of the Complex are the  

form ation o f the  Glen Dubh F a u l t ,  and the  in tru s io n  of the 

f e l s i t e  dykes and s i l l s ,  and the deve3*opment o f  the ven ts .

I t  i s  not c le a r  whether o r no t the  i n i t i a l  f a u l t in g  

preceded f e l s i t e  in tru s io n . In  view of th e  undefom ad 

natu re  of the f e l s i t e  dyke i n  the  f a u l t  p lane , the apparent 

crushing o f the f e l s i t e  e ls e w h e re  h a s  b e e n  disregarded , and 

a t t r ib u te d  e n t i r e l y  to au tob reeo la tion  on in tru s io n . The 

f a u l t i n g  i s  then p laced e a r l i e r  than the f ^ l a i t e  in tru s io n , 

and indub itab ly  l a t e r  th a n  the  gabbro in tru s io n  an d  th a t  of 

t h e  m ic ro  g r a n i t e ,  both  o f which ai?e a ffe c te d  by  the  f a u l t .  

The minor f a u l ts  o f  the  a r e a  are probably o f the same period .

The r e la t io n  o f the f e l s i t e  in tru s io n  to  the form ation 

of the vents has been d iscussed above. The second s e t  o f
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net^TOiaa in  the  Inner p a r t  of th is  a rea , many o f  which are 

p a r t ly  c la s t ic  l ik e  those cf the v e n t  m argins, i s  te n ta t iv e ly  

a llo c a te d  to  th i s  p e rio d  a lso . C erta in ly  th e s e  veins cu t some 

of the e a r l ie r  v e in s , a t 18/Q6i{., and are  o u t  by g ra n ite  a t 

WJ/073& and so belong to  n e ith e r  episode. F ig s . 9a and 9b 

show th e  two s e ts  o f veins, th e  l a t t e r  s e t  d isc re te  and 

c u t t i n g  a c r o s s  th e  e a r l ie r ,  w ith l i t t l e  a sso c ia ted  a l te r a t io n  

of the  d o l e r i t e  o r  gahhm #

The l a t e 3? # ie ro g ra n ite  veins o f the Outer Pa#t o f the  

Area cu t th e  d io r i te s ,  hu t i t  has not been p o ss ib le  to  

determine w h e th e r  they belong to  the seme episode a s  th e  

l a t e r  v e in s  of the  Inner Area o r  not#

The l a s t  in tru s iv e  episodd in  th e  Glen Dubh Area was 

the  emplacement of the Main G ranite  o f the  C en tra l Complex, 

w ith the metamorphism of the gahhroa towards the  co n tac t, 

and th e  in tru s io n  of the l a t e  c r o s s  cu ttin g  apophyses o f  

m ierogran ite  in  the Inner Area.
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I t  la  now poaaib le  to  put forward a c o r re la tio n  b e tw een  

the Ig n eo u s  h le to ry  deduced fo r  t h e  G len  Dubh area , fo r  the 

r e s t  o f th e  e a s te rn  p a r t  of th e  C entral Complex of Arran, and 

f o r  the  Arcl Bhelnn region.

ïCing (1955,p. 344) p o stu la ted  th a t  the g ra n ite  of Creag 

Mhor and the  a rea  to  the Worth (1955, P1 *,OTX) was subséquent 

to  the fo rm a tio n  of th e  agglomerate and h rao c ia  masses of the 

Ard Bheim  area . However, subsequent re-exam ination has 

shown (Dr, B,H#Bowes -  personal oom m unioatlon) th a t  there  i s  

s trong  evidence a t M23 to  K2lj. on P la te  XVI of King^e paper 

th a t  the  g ra n ite  i s  pre*^agglomerate. The agglomerate a t the  

junc tion  w ith  the  g ran ite  i s  crowded w ith g ra n ite  fragments 

o f a l l  signes (from 6 in c h e s  a c ro s s  down to  fragm ents of a 

s in g le  c ry sta l)#  The la rg e r  b locks are angular o r sub- 

angular, and much of the m atrix  i s  a powder o f  q u arts , fe lsp a r  

and some mica, p r e s e n t  not only as  separa te  f r a g m e n ts ,  but a s  

aggregates o f sm all c ry s ta ls  -  t h a t  i s ,  as f i n e  g r a n i t e .

The d ioritoB  of Glen Loig Bridge (b l  on PI,XVI,King 1955) 

are r e l a t e d  to  the  g ran ite  o f the Greag Mhor m ass, and s im ila r  

d io r i te s  i n  the  eas te rn  p a r t  o f  the Complex are  cu t  iM the la te  

C en tra l G ranite , This ie  e s s e n t ia l ly  s im ila r  to  the sequence 

of events seen in  Glen Dubh, where th e  l a te  g ra n ite  cu ts  and 

metamorphoses th e  gabbros and d o la r i te e , bu t does not produce 

d io r i te s  s im ila r  to  those assoe la ted  w ith  the  e a r l i e r  m icro- 

g ra n ite .



1 1 4 e

The fo llo w in g  su o cesa io n  o f even t a ,  and c o r r e la t io n  

'between G len Dhbh and th e  Ard B h eim  a re a  l a  p o s t u l a t e d :

1 ) In truaiO B  o f  gahhroa and Gabbro foim d aa sm all r e l i c t  masse a

d o le r i te a *  o f v m certa in  r e l a t i o n s .

2 ) In tru s io n  o f  m ierogranite  

sheet while the gabbro 

masses were s t i l l  warm, 

and re s u l ta n t  form ation

Creag Mhor granite-* pre­

agglomerate r e la t io n s  no t seen, 

2a) D io rite s  o f  G-len Loig Br. 

R e la t io n s  not s e e n .

o f  d i o r i t e  hyhridB ,

3 ) In tru s io n  of f a l s i  te a  and D evelopm ent o f  e x te n s iv e

t u f f s ,  and fo  m a t ion o f  

breccias*

volcanic complex o f  Ard Bheinn, 

w ith abundan t pyroeX astlcs, and 

ac id  I h t r u s lv e s *

G ra n i te  to t h e  Worth o f  Binnein 
na h^Uaimh and Worth o f G len  

Loig ( in  part)*

U) Ikaplaoement o f  C entra l 

G ran ite , w ith minor 

ap o p h y ses  in  the  Glen 

Dubh area*

The i s o la te d  areas o f d io r i te  found around th e  margin 

o f the Complex are regax’ded a s  the  r e s u l t  o f  h y b r id is m  between 

the  e a r ly  b a s ic  ro o k s ,  and the ^ag lie g  g ra n ite ,  w ith the  e f fe c t  

of the l a t e r  C en tra l G ranite extending l i t t l e  beyond therm al 

me t  amo rph i am*

The Glen Dubh area i s  to  be regarded, not a s  a separa te
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aec tio a  o f  t h e  G antral Complex, b u t a s  an In te g ra l  p a r t of 

th e  la a te m  P a rt o f the C e n t r a l  Complex, where, b e c a u se  th e  

rocks l i e  o u ts id e  the main ca ldera , the episodes o f vo lcanic 

a c t iv i ty  have no t removed, as they  have in  Ard Bheinn, the 

e v id e n c e s  of the  e a r ly  h is to ry  of t h e  Complex. The ro c k s  of 

th e  Glen Dubh area  æe i n t e r p r e t e d  as re p re se n tin g  th e  ea rly  

stages of the igneous p e rio d  which culm inated in  the  vents 

and 0a id e r a s  of th e  Ard B heiim  area, and th e  f in a l  in tru s io n  

o f the c r o s G - o n t t in g  C entral G ran ite .
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O p t i c a l  A .Haeralogy# .her, Xork#

W ash in g to n , I f .8# 1930# C hem ica l Analy s e s  o f  RocKs# 

% lrk e l ,  F . I S y l .  'Molts# D e n ts ,  co o l#  Ges# Voj.#..XIII# T>p#2-46f  * esse*.i»H<» îKiO!tttsi» tnaKaAKiiaKraeMi, w«iee*riSs*K±ir w ü e œ * »  y . i .  <i..

(Q u o ted  i n  i ’/ r r s l l j  1 9 2 8 ) ,
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a) TableBo

Table 4 > Modes o f d o le r i te s  and gabbros#
Gabbro. F e lsp a r  Pyroz- Ampbl- C h lo rite  B lo t i te  Opaque Quarts Others 

ElmIGor© one. b o le .

AA 25 9 .9  6 2 .3  1 8 .7  3 .9  1 .0  Tr. 2 .8  0 .8  0 .8  (]

AA 97 1 9 .3  3 2 .3  2 8 .3  4 .7  5 .8
/j;

AA 163 4 .8  5 2 .2  3 1 .8  4 .8  T r .

AA 168 5 53 7 15

T r .

0.0

9 .4  0 .0

3 .5

13 0

59 . 2

AA 170 1 6 .7  5 3 .5  4 ..0  9 .9  

2 2 ^0

AA 173 ^  2 0 .7 "  4 .1

AG 102 6 .9  6 6 .5  1 8 .0  2 ,9

D o l e r i t e s .

AA 100 5 7 .e*!** 1 6 .2  4 .4î K&resietscafi»

AC 107 5 9 .3  2 1 .8  1 0 . j

M o te s .

1 4 .2

12.1

2 .9

7 .1

7 .0

0,0

2 .3

0 .7

0 .0

6 .9

2.1

3 ,1

5 .8

2 .4

T r .

T r .

1.0

6.0

1 )  B e rp e x itin e  a f t e r  o l i v i n e .

2 ) O l iv in e  l e s s  th a n  0«2/o

3 ) P r e h n i t e .
4 )  0 a i d  t a  1 .1% , a p a t i t e  0.2%

5 )  O l iv in e  T r a c e .  C a l c i t e  t r a c e  i n  v e i n .

T r .  (2

AA 169 4 .4  5 4 .8  2 1 .4  0 .7  1 4 .6  0 .0  4 .1  0 .0  T r .  (;

0 .4  0 .0  1 .3

T r .  (5

* O lin o p y r  oxezie 18*0%
O rth o p /ro x e n e  2.7%

‘’'‘' '̂1*5% a s  g ra n .^ p h y ric  

i n t e r g r o w th .



1 1 9 .

g a b le  5 . O o ap o s itio n s  o f  fe ls p o x s  from  gabbros and â o le iÆ te s . 

( b o to r a ia a t ’io a s  made 0 » a -a a iv e rse l s tag e^  asia ,., tb© masiaim'i 

e x iîiî ic tio a  m ig les o f  a lb it®  tw in s  in  th e  soae pe-rpenclioular t ' 

( 0 1 0 ) 5, and usiiaj’i tb e  cletexiB inativo oi.a>ves o f w la e b e ll ;  1 9 5 1 s 

p .

Eo# C ry s ta l Coro O uter Elm Botes#

D o le r ite s #
p a r t *

9 0 1 A1 1 5 2 «s» Twin Izi o p h i t io  m atrix#  ao rim#

AA 1 0 0 1 53 5 1
'R# Core and o u te r  %oae§ no rim#

2 46 ' Mo stoning# Xk) rim#

AA 160 1 3 2 <rs3 «S» n îfi n

2 53 t; 1 $ n If

3 46 4 4 20 .Sharp rlmg i^raded in s id e *

AO 1 0 7 :i 3 1 Cl's?* Ho ^onlmug no rim#

2 46 24 laiT bvemly graded#

Gabbros 
AA 25

*
I 7 2 54 M G$

2 5 2 36 24 Elm f a i r l y  shar%)s f^adou in s id e

A;, : 1 0 3 I 4 3 26 Elm 8l:mrp§ mo ggradatioa In s id e #

2 46 2? Î5' C? ÎÎ ft ÇÎ

A/, 169 1 46 26 ■ 21 El.-a isï’oded insifi©»

2 40 27 fSW ÏÏO r im .

M  173 1 4 7 37 • AH ' ü l i a r rim g graded  in s id e .

2 48 3 2 20 dbuxp nimg miovoa r^jradin,., i a s l d

3 61 28 20 n M n e? tt

vm 75 1 3 1 36 20 Bhang r ir a 5  d lsG roûo o. te .r  sono»

2 67 40 20 f* ** #; fs M



J L ^ V .

Table_5@ c o n t in u e d .

E o . O r y a ta l  C ore O u ter  Rim E o t e a .

p a r t

G abbros c o i i t i im e d .

AC 102 1 52 44 28 S h a rp  rim # d i s c r e t e  o u te r  s o a e .

2 39 38 -  l o  rim # o u t e r  so a e  g ra d e s

l a t o  c o r e .

AG 105  1 55 ^  -  l o  rim # no s o i l in g .

2 51 3 ?  20  Sharp  rim # g r a d e d  i n s i d e .
AC 106 1 38 22 Him f a i r l y  sh a rp #  no s o il in g .

2 3 3  -, 21



121.

'f a b le  6

C o m p o s itio n s  o f  f e l s p a r s  fro m  d i o r i t e s *

Mo* C r y s t a l  Cor© O u te r  Elm N o te s .
Zone

AA78 1 53 20

. 2 45 21

AC87 1 33 28 20

M l ?  1 46 20

2 49 20

AAlOga 1 45 33 20

2 41 23 20

AA105 1 60 29 20

2 71 40 20

AG116 1 39 23 20

2 58 32 20

A C iiy  1 50 g ra d e d  t o  :

2 49 36 17

S h arp  rim # no so n e s  i n s i d e .

n SÎ Èî Î? ÜÎ

G raded  i n s i d e  s h a rp  r im . 

S h arp  rim # no ao n e s  i n s i d e .

SÎ ?S fiS

S h arp  rim # n a rro w  o u te r  zone 

g ra d e s  in w a r d s .

H n ÏÎ

trï se

Sî

sî

G raded  i n  a id e  s h a rp  rim ,
ÎÎ ts ÎÎ fiS

9S

w i th in  r im .
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O p t le a l  p r o p e r 't l e s  o f  p y r o z m e a  fro m  ç a b b ro a  qnd d o l e r i t e a .

1 )  O rth o p y ro x e n e s#

R e f r a c t i v e  In d e x  E ,  a v e ra g e  o f  tw o d o te rm ln a U io n a st/
1 C 1 .6 9 2  (Ig, = 1 .7 0 8 s  fro m  . ; i a c h © l l ,  1951* p.4-0G 

O p t i e a l  a x i a l  e n g le s  2V%, a v e r  ego o f W o  d e te iîo ia a fc io ja s ï 

2V_ a  5 1 °  (A v e rag e  o f 50°  and  52° )

Al... d e t e r n i n a t i o n e  on m a t e r i a l  fro n t sp ec lm o a  A 173#

2 )  C lln o p y ro x e a e a #  G roup a#

R e f r a c t i v e  in d e x  M , a v e ra g e  o f  16 d o te x ^ .a in a tlo n s  on 

f o u r  rodcB s E a  1 ,6 6 4
t/

O p t i c a l  a x i a l  a n g le s  2V , a v e ra g e  o f  8 d e t e r r i l n a t i o n s  

2?g  a 48®

D e ta i l s #  2V_ N o tes*  C o r r e c te d  f o r  R , I .

AA173 4€â® 47®

49  48

AC169 52 52

j(iA97 6 ?  O b tu se  Bx# 47

AAlOO 49  48

48  48

46 47

49 'O

O o n tia u e d  o v e r l e a f



a *

7  c o n t i n u e d *

Ollmon/roxemoa % ow  b*
E elrao tivc Index N , average of three detormjlaatloms om

?y
two rooks; E « 1*706 (Pound only In AA173 md AA169)çj
Optiw cuclal angles averago of f iv e  cletcr,;^lnatlon8$

ZV^ = 67®

Dota1.1a'.;^ V,, 2Y^ H o toe  o o r r o o te d  for* R*^*

Â&173 54.5® Â V . of 8 67®

53.5 Av. of 4 69®
0A„3/

M169 ' 65 62°

52 72®

The asbOolatlom of t^iv cllaopyroxeacB uf ul;;her re fra c tiv e  
index . it!,, thoao of greate%* 2Vy i s  made oa tlio ovldcnce of 
a cryu ta l rouovod from a e lide  of iull73e on va-loh Doth 

am i 'vcro d o te m i in e b le  *



ïa b l©  8» A n a ly s e s  

A n a ly s e 8 a s

A B

%*

'Kp%

IV* Wr

T iv gC

, l o c a l i t i e s  on a e x t  page*

0 D2

11 AnftS» Æ* # ̂ 3 ff

14 5 2 .4 3  4 6 .4 9
•| 9.9%*&" f # g

0 ,2 6  0 .2 8
l i . 9 1 .  1 9 .4 8  1 5 .5 0

1 .2 3  a .  91 1 ,1 7*

0 * 4'9 
0*33

0*08
0 .4 4

B 0*03 0 .0 3
Cr.-,Oy d  3 0 .0 2 A bs. 0 .0 2 0 ,0 2

0*04  0*03 J, i  * A bs. 0 ,9 6
4»#4. & 0 .0 1
L5.0o
f

Abe* Abs* 
Abe*

A W .

T o ta le * 100*24 100*16 9 9 .7 2 1 0 0 .0 2 99 .9 :

E

48*24
17*78

0*97

P@gO, d 7
]?eO

0*34
j O 'O

1 .1 9
1 .0 2

1 .3 9
0 .7 3

5.72
7 .8 1

4 .9 3
7 ,0 0

3 . 6 6
5 . 1 7

5.16
5 . 9 5

MgO 0 ,2 2 0 . 1 5 A bs. 6 .1 6 4 .6 1 8 .8 6 7 . 5 1
CaO 1 . 3 0 0 .9 1 0 .6 9 8 .3 2 8 .2 5 1 1 .4 8 1 0 . 9 9

3 .3 1 3.M - 5 .6 5 3 .2 6 3 .2 7 2 .1 6 2 , 5 5
K,^0d 5 .6 8 4 ,2 6 5 .0 8 1 .0 ? sv?» # 0 .7 8 0 ,8 9

ÎL f i ,d f  
d —

0 .4 9
0 .2 9

0 a 40 
0 .4 1

0 .6 4
O .ly

1 .3 8
0 .2 9

1 .6 4
0 .2 8 1 .0 4 1 .4 5

Mm02
0 .0 9
0 .0 5

0 .1 6
0 .2 6

Sx*.
0 ,0 4

0 .0 1
0 ,1 0

0 .2 1
0 .2 0

0 .2 9
0 .1 7

0 .2 8
0 ,1 5



T a b le  ĥ Ana l y s e s

A nalyse %'GCalcu lafc (

Rock A B

810/ĉ
A-iJh* -jCI 
HH f)»i- nia d

7 5 .2 6 7 6 .2 0
1 1 .5 2

0 .2 6
1 1 .9 1

0 .2 8

FOnOz
EeG.

0 .5 4
1 .2 5

1 .2 0
1 .0 3

© .22 0 .1 5
OaO 1 .5 1 0 .9 2

<s. 5.52 3 .4 7
5 .7 2 4. 30

%
MmO

0 .0 9
0 .0 5

0 .1 6
0 .2 6

0 ,8 8 0 .1 2

l b .

0 * 24
11

*

1 * 40 
0*73

At© # 
0

p#
,? *
n

2

47*90
1 9 .8 0

1*25

5*78
7#96

6 .2 6
a

5*52

0*04
0
0*11

L o c a lilie so

0

55*55

5^05
7*16

4*71
8*32

1*12
0*21
0*20

04 0*05 1*53

D

46*
("3 9Pf * JC 

'1*18

3*70 
6 .  dM‘

8.96
11*60

2 «18 
0«79

0 .2 9
O ol7

0«0

E

4 8 .9 3  
18.15 

0,98

3.21 
6 .0 4

7 .6 2
11*15

2 ,5 9
0 .9 0

0 .2 8
0.13

0.0

A. I 'o r t h e r n  Gr@W.te o f Arraja. T yrrell 1928 p . 1 5 5 , no .7

B. Central Granite Arran. Ibid» p .1 9 2 . From t h e  A llt  nan D rls .

0 Gabbro o f Glen Dubh» near F5/073» Outer Area* Ib id . p . 1 7 4 .

D A verage  01 iv3 .ae  G ab b ro . D a l j ,  1951» P* « n o . 5 6 .

E A v erag e  G ab b ro . D a ly , 1951» P» » n o .5 7 «

1 Granophyre spocimen Ac 217 , from EO/052. Analyst J.H. Asbforc

2 Gabbro sp ec im en  AA 175 from J9/068. Analyst J.H. Abbford.

mailto:Gr@W.te


1 2 6 . 
A n a ly s e s  l e .

A nalyse©  r e o a l o u l a t e d  a s "norm s '*. ( 0 . S y s te m )»

Rock A B 1 2 0 D E

q u a r t  2ï 32*4 3 6 .9 3 3 .4 6 .5 **

O r th o o la s e 33#9 2 5 .6 3 0 .0 6 ,7 6 .7 5 .0 5*6
A l b l t e 2 5 .7 2 8 .8 3 0 .9 2 7 .8 2 7 .8 1 8 ,3 2 1 .5
A n o r th i t e w# 4 .5 1 .1 3 5 .5 1 8 .6 3 1 .4 3 3 .9

A om lte 1 .9
OaO.SlOg 1 .4 2 ,6 9 .4 7 .3 8 .5

D lo p s id e  &%0*810<) 0 .4 1 .5 5 .6 5 .1 5 .6
1 .1 0 .9 3 .3 1 .6 2 .2

i o l l a s t o a i t o 1 .0
% p c r e th e n a  MgSiOg 0 .2 0 .4 5 .9 1 .6

FeSiO.;»p 0 .5 0 .8 2 .6 0 .5

O l lv in e  2M g0.8 l0p 9 .7 1 0 .8 1 1 .8
RFoOaSlOg 6 .2 5 .7 3 .7

M a g n e ti te 0 .3 1 .6 5 .3 7 .2 5 .3 4 .6
H a e m a tite 0 .3
I lm e n l t e 0 ,3 0 .3 0 ,5 2 .3 3 ,6 2 ,3 1 .8
R y r i t e 0 ,3 0 .1 0 # 6 0 *4 0 .6
A p a t i t e 0 .6
G a le l t e 1 .1 2 .0
M ater 0 .8 0 .8 0 ,8 1 9 2 .0 1 ,0

T o ta l e 1 0 0 ,0 1 0 0 .5 99.7 9 9 .3 99,6 1 0 0 .7 1 0 0 . f



A]
Of ma

Book 1

810
d̂

n r )  c 
f  f

Al <f'iO *v 8*6& P
TiOg

d
0*20

1 ,4 7
FeO 0 ,8 3
MgO 0 ,0 0
OaO 2 ,1 0

EapO
K^O

d

'̂1* « X A
<C|. ̂  l\S ^

H„0 0 ,3 5

ï’a«5 T r ,

ÀvünO 0*01

2 p 0 ,0 0

T o ta ls * 1 0 0 ,1

A n a ly s t —' J 9 .
M ethod u so ii a f

A n a ly s e s  2a* 
f  m ato i:L a l fro m  epeoim on AA

3 4Cm

75.1
8 .6
0.3 %

0 .2 9  
1 .  #5
0.11
c;

4*18
4- 0

0*49
0*36

0*01

OcOO

'#.9
JftfW ©■ w 

0.71

0.76
3 .4 9
8 .6 0
6,10

4,33
2.
1,03
0.39

0 .0 4

0.00

5 3 .4
1 8 ,0

1 .0 5

0 .4 6
7 .1 0
2 .2 2

3 .4 6
o,9t
2 .
0.39
0 .1 8

0.09

0 .01

0 .1  100.3 100.1

4 9 b .  ( s e e  F i g ,  2' 

6

y #
• VX o * 6  

1.13

0,29
7.00
4.13

2 .5 3
0 .70

2.11 
0 .36

o « le»

V . \Jy 

0.01

)9.9

5 1 .4
1 6 .0

0.95
0 ,2 4
7.13
5 .(4

My . 80

3.35
0,75
2.82
0 ,2 7

0.13

0.09
0.02

99.9



1 2 8 .(jÉætSiifjJE?;*!

SIIÎXAÊlJ is.â » A n a ly s e s  2ÏO » (.

A nalysG s ro G o lcu ÛLatsu wa t c r - f r e e .

Bock 1 2 3 4 5 6

810».c
9 <7 of f • w 7 5 .6 ni *1/  4- • «îo 5 4 . 8 5 6 .9 53 a 1

A l »'v,0 y 6: p 8 .7 8 .7 1 0 .1 1 8 .9 1 8 .8 1 6 .5

TiOr,d 0 .2 1 0 .3 3 0 .7 2 1 ,0 8 1 .1 6 0 ,7 9

Pe_0_c.- ^ 1 .4 9 0 .2 9 0 .7 7 0 . 4 7 0 . 3 0 0 . 2 5

FeO 0 .8 4 1 .4 6 5 .5 2 7 .2 4 7 . 1 9 7 .3 8

MgO 0 .0 0 0 .1 1 0 .6 1 2 .2 8 4 .2 4 6 . 0 9

CgO 4 ,5 3 5 .0 5 6 .1 7 1 0 ,5 6 1 0 .7 8 1 6 .4 1

«a^OC 4 .2 0 4 ,2 1 4 .3 8 3 .5 4 3 .4 6

KpO 4 .5 3 4 .1 7 2 .4 2 1 .0 0 Ü.üO 0 .7 7

D A
2 5 T r . 0 .0 2 0 .1 8 0 ,1 8 0 .1 6 0 ,1 3

m o 0 .0 1 0 . 04 Ü. 0 9 Go 0 9 0 .0 9

CrgO%d p Ü.OO 0 .0 0 0 ,0 0 0 .0 1 0 .0 1 0 .0 2

149b )



T a b le  1 3 . k;::c.

A n a ly e e a  r e c a l o u l e t e d  a s  ( V q l . r * j .  H yotem ).

Rook AA 1 4 9 b l 2 3 4 5 6

Q u a r ts  41 #0 5 5 .2 2 6 .4 3 .3 8 .5 3 .0
O r th o c la a e  2@*6 &i4.4 1 3 .9 6 .1 4 ,5 4 .5
A lb i t e  18*9 2 0 .9 3 6 .2 2 9 .3 2 9 .3 2 8 .3
A m orth it© 2 .2 3 0 .3 3 2 .8 2 6 .4

EagO *aiO^ 2 .7 2 .5
A om lto 4 .2 3 .6

UoO.SlOp 0 ,9 2 ,2 5 .9 8 ,7 8 .1 1 1 .8
Dio,paid© ËgO .SiO g - 0 .3 1 .5 2 .9 0 .8 1 .5

FeO.iSiOy 1 .1 2 .0 4 .8 6 .1 p. ■ 1 1 ,5
w o l l a s t o n i t e  3 .5 8 .0 5 .8 9 .8

MgO.810.) 
KyperetWne @̂0 . 310^

2 .6
5 .2

0 .2
2 .6

Zi'.igo « SiO^ 
O livine 2 p^o,gio;

d,
i/i0ga© tit© 1 1 Ju e il. 0 .7 0 .5 0 .3
I lm e n i t e  0 .5 0 .6 1.4" 2 .0 2 .1 0 ,2
iV ater 0 . ' / 0 .9 1 .4 2 ,5 2 .5 3 .1

ï o t à l s  1 0 0 .2 1 0 0 .3 1 0 0 .6 9 9 .7  lO U .l 1 0 0 .1
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