
H I G H E R  N UM E RALS I N  S E V E R A L  M I C R O N E S I A N LA N G UA G E S  

O .  I NTRODUCT ION 

Sheldon P .  H arri son 

Frede r i ck H .  Jack s on 

In a number o f  Micronesian (MC)  1 languages , there exi st monomorphemic 
numbers for mUltiples of ten , reaching 10 9 in the case of Ponapeic ( PP )  languages .  
( In one Polynesian (PN )  language , Nukuoro ( NUK) , a s imilar series reaches 10 1 0

. ) 
Reports of the exis tence of higher number systems of thi s sort are o ften treated 
with a great degree of scepticism . A typi cal reaction is that of Elbert and 
Pukui ( 1979 : 160 ) who , in con sidering the Hawaiian ( HAW) numbers l a u ,  mano , k i n i , 
and l ehu , 2 state that " they are used poetically as nouns indicative of great 
numbers " .  

They note ( 19 79 : 16 1 )  3 that "el sewhere these quantities are somewhat fanci
ful ly translated as 400 , 4 , 000 , 40 , 000 , and 400 , 000 . It is doubtful that actual 
counts of thi s  magnitude were ever made . . . .  Of even greater magnitude i s  
na l owa l e ,  usually translated lost but sometimes considered a number equal to 
ten l ehu , which i s  four mill ion . I t  i s  inconceivable that people counted that 
many " . 

While it is undoubtedly true that there were no obj ects in any society that 
one would want to count into the hundreds of thousands or mil l ions , we do not 
find it inconceivable that an abstract mathematics with l inguistic means o f  
representing quantities of such magnitude or beyond could have developed i n  
traditional Oceanic societies . I n  our experience , speakers of MC l anguages wi l l  
present the higher number series in order [ 10 1 through lO

X
, where the value o f  

x is l anguage specific ] much as w e  would recite the numbers ' one ' through ' ten ' , 
making it clear through the counting procedure itself that each member of the 
series is agreed upon as a ten-multiple of the immediately lower member . Though 
skepticism on the part of those encountering these systems is perhaps under
s tandable , any a p r i o r i  rej ection of the po ssibil ity that such systems could 
exist in a traditional society is in our opinion unwarranted .  

In Section 1 .  o f  this paper , we present some background information on the 
numeral systems of MC languages , with particular attention paid to the status o f  
the category countable base ( numeral clas s i fier ) . Sec tion 2 .  considers the ten
power bases of MC languages , with some attempt at reconstruction of these bases 
for earl ier periods in the history of these languages ( Section 2 . 1 . )  and a 
somewhat more detailed discussion of MC forms for ' ten ' ( Secb.on 2 . 2 . ) . In 
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Section 3 . ,  we consider very briefly the ten-power bases of other Oceanic (OC) 
languages . Section 4 .  provides a speculative first attempt at an account o f  the 
evolution of the ten-power base series . 

1 .  M ICRONES IAN NUMERAL SYSTEMS 

This section gives a brief review of those features of the grammar of 
numerals in MC languages that have some bearing on the interpretation o f  the 
ten-power base series found in many of these languages .  

All MC languages reflect the Proto-Oceanic ( POC) numbers ' two ' through 
' nine ' as reconstructed in Pawley ( n . d . ) , 4  with the sol e exceptions of 

Marshal lese (MRS ) , which has replaced the numbers ' six ' through ' eight ' by o ther 
forms , and Truke se ( TRK) , which has similarly replaced the numbers ' three ' and 
' four ' in unit counting , although not in serial or higher-order counting . (These 
language-specific developments are not directly rel evant here , however . )  Except 
in the serial ( enumerative) counting systems of some languages , these numbers 
always appear as first component of a bimorphemic numeral , the s econd component 
of which is a numeral cl assifier . All MC l anguages , again with the exception 
of MRS , S have a numeral classification system , though the number of class ifiers 
varies from language to language . A minimal binary classi fication sys tem is 
found in Kosraean ( KSR) ( Lee 1975) . At the other extreme , TRK ( Sugita in 
preparat ion , Benton 1968) and Kiribati ( Gi lbertese) (KIR) (Harrison in prep
aration , Trussel 1979)  have some ninety classifiers , not all of which however , 
are in common use.  Rehg ( 19 8 1 )  li sts twenty-nine class ifiers for Ponapean ( PNP) . 
Sohn ( 19 7 5 ) , in a "non-exhaustive l i st " , gives thirty-eight Woleaiean ( IDL) 
numeral classi fiers . The fol lowing table gives the numerals ' two ' through 
' nine ' in the general counting system (with reflexes of the class ifier Proto

Micronesian ( PMC) *-ua < POC *pua fruit)  and in the animate counting system 
(with reflexes o f  the classifier PMC *-manu 6 < POC *manu ( k ) bird� creature ) in 

KIR, PNP , and WOL , representative of three of the five first-order MC subgroups . 

Though we have employed the widely-used term numeral classifier above , it 

i s  perhaps not as appropri ate for these morphemes , given their semantics , as a 

more neutral term such as countabl e base . Some countabl e bases are ' qualitative ' 

(what Lyons 19 7 7 : 460ff terms ' sortal ' )  selected in terms o f  a classification o f  

objects i n  the world o n  the basis o f  s al ient features of the inherent semantics 

of the obj ects being counted . For exampl e :  

KIR uoua t e  bo k  i 
two-general art book 

uoman a t ae i 
two- animate child 

uaka i te n i  i 
two-plant art coconut 

uaa i te t i ka ret i 
two- long art cigarette 

two books 

two chi ldren 

two coconut trees 

two cigarettes 

Other countable bases do not reflect a hyponymi c classificat ion in thi s sense , 

but are set labels for individual classes of obj ects (what Benton 196 8 terms 

' repeaters ' )  : 



KIR PNP WOL PMC 

General Animate General Animate General Animate General Animate 

two- uoua uoman r i au r i emen r i uwauw r i uwema l *ruwa-ua '� ruwa -manu  
three- ten i ua t en i man s i 1 uh s i 1 i men  se l i uw se l i me l  *te l  u - ua *te l u-ma n u  
foUl'- aua aman pah i eu pahmen faauw faama l ;'fa ( a )  - ua *fa {a ) -manu  
five- n i maua n i  i man 1 i mau  1 i mmen 1 i ma uw 1 i mma l '� l  i ma - ua '� l i ma-manu  
six- onoua onomaun weneu wenemen wo l ouw wo l oma l ,"ono -ua *ono-manu  
seven- i t i ua i t  i ma un i suh i s  i men f i s i uw f i s i me l  *f i t u-ua ,', f i t u-manu  
eight- wan i ua wan i man wa l uh we I i men  wa l i uw wa l i me l  "'wa l u -ua ," wa I u-man u 
nine- rua i ua ruaman duwau duwemen t i weuw t i wema 1 '�s I i wa -ua ," s I i wa -man u  
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TRK r�wechamw chamwen i i k  two fish heads 
two-head head-of fish 

r�weche cheen wuuch two banana leaves 
two-flat leaf-of banana 

object 

r�wefew faaw two rocks 
two-round rock 

object 

ruUfutuk futuken kkow two lumps of beef 
two-meat meat-of coW 

However ,  in mos t  Me languages , a large proportion of all countabl e  b ases are 
' quantitative ' (what Lyons terms ' mensural ' ) , referring to enumerable (measur
able)  quanta of time or space , to containers , sets or agglomerations , or to 
parts o f  a whole . For exampl e :  

KIR ua bong two days ( bong day ) 
uangaa two fathoms ( ngaa fathom) 
uamwangko two cups ( mwangko cup ) 
ua r i nan two rows ( r i nan  row) 
uaat ao two layers ( a t ao layer) 
uamwako ro two pieces (mwako ro piece ) 

The category quanti tati ve countabl e ba se in Me l anguages also includes bases 
with a fixed numerical value , the ten-power bases that are the focus o f  this 
article . The morphology and syntax o f  these i tems i s ,  in mo st languages , not 
distinct from those of other countable bases . This observation wi l l  prove 
significant in our account of the evolution of the ten-power base series ( see 
Section 4 . ) . Some examples are : 

KIR uangaun 

uabubua 
uangaa 

twenty 
two-unit of ten 
two hundred 
two thousand 

( n gaun 

( b ubua 
( ngaa 

unit of ten) 

uni t of hundred) 
unit of thousand) 

1 . 1 .  Seri a l  (en umera ti ve )  co un t i n g and the n umb er one 

Wi th the exception of MRS , all Me l anguages ( and many other oe languages as 
wel l )  7 possess a serial or enumerative counting system , which ,  in Me l anguages , 
does not involve countable bases ( cl assifiers ) . The numb ers in this system 
are not used as nominal adjuncts ; they are used either in abstract counting or 
in enumerating a series . The following table presents the serial counting 
systems from one to ten of representative Me languages . s 



Seri al /en ume ra t i ve co unti n g  

K1R9 KSR PNP MOK TRK IDL PMP · 

one ( t e ) e ra s ra ehd oahd/ehd eet yet [ yeetA J �'- sa 
two uua 1 0  ( a )  r i ( a )  r i ( te )  ruu r i uw [ 1" uuwA J  * rua 
three teen tol (e) s i 1 (e )  j i 1 ' , ye l [ yee I I ]  *te l u een 
four aan,ga ahng (e ) peng (oa ) poang faan fang [ faangI ]  �'fang i I*fanga 
five n i  i ma l uhm ( a )  1 i m ( a )  1 i m  n i  i m  1 i m  [ 1  i i mA ]  * 1  i ma 
six on (0)  un (0)  hn ....oon ....0 1 [ woo l 0 ]  *ono 
seven i t  (e )  i s  ( e )  i j fuus  f i s  [ f i i s I ] '�f i t u  
eight oa l ( e ) we 1 ( a )  wa 1 waan wa l [ waa I I ]  *wa l u  
nine yuh (a) du (a) du t i i w  t i w  [ t  i i wA ] ,'os I i wa 
ten l O i koa s i n guhu l  e i sek e i j ek engoon se i g  
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Wi th the exception of the serial counter for four ,  whi·ch apparently 
reflects a PMC *fang i (KIR aanga suggests an earl i er *fanga ) . t.he se:t;ial coun ting 
forms for two through nine in all the languages re flect established POC recon
structions for the cardinal numbers . The forms for one appear to re flect POC 
* ( n ) sa (Pawl ey , n . d . ) - wi th all the l anguages except KSR showing cl ear evidence 
of a prefixed increment .  Pawley has also recons tructed POC *ta ( n ) sa  one . . . , but 
none of the MC prefixes i s  a clear reflex of *ta- . I f ,  however , the pre fix on 
the forms for one were recons tructed as *te- , as suggested by KIR tee ra , l l  all 
forms could be accounted for .  Moreover , there is substantial evidence , in the 
Solomons at least , that such a form existed outsi de Me as well . 

A second pre fix must also be reconstructed to account for the forms for 
two through nine in the PP languages PNP and Mokilese ( MOK) . This prefi x ,  which 
apparently is not attested outside PP , can be reconstructed as PPP *a_ . 1 2 The 
data also suggest the need for yet a third prefix to be reconstructed to account 
for TRK t � ruu two , but it is our belief that the te- reflects the final *sa  of 
*te -sa one copied onto * ruwa two : yeete- ruu . ( In TRK, final vowel s are deleted 
at the ends · of words , but not before encl itics or suffixes . We suggest that 
*te-sa- ruwa one-two was treated in TRK as a s ingle ' phrase ' ,  before final vowel 
deletion applied . )  

The forms for one with countable bases involve a pre fix that in mos t  
l anguages is also a reflex of PMC *te- : 

KIR t euana 1 3  one ( general obj ect) 
ternanna one ( animate creature) 

MRS j uon one 

TRK eew one ( general ob ject) 
ernen one ( animate creature) 

WOL seuw one ( general ob j ect) 
serna ! one ( animate creature) 

However ,  al though PP forms for one also involve a prefixed countable base , the 
pre fix is more l ikely to be a reflex of PPP *a- than of PMC *te - ,  unl es s  one 
assumes i rregular assimi latory lowering in forms like MOK apas one ( long ob j ect) 
( c f .  Harrison 19 76 , Rehg thi s vol ume ) : 

One 

MOK ew one ( general obj ect) 
ernen one ( animate creature) 
apas  one ( long obj ect) 
ek i j  one (piece) 

must , then , reconstruct the fol lowing forms for one : 

i )  PMC *-sa  one ( serial counting) , which i s  a reflex of POC * ( n ) sa  one . 

i i )  PMC *te- one , which i s  affixed i n  K I R  and the Trukic (TK) l anguages to 
*-sa in serial counting , and in MRS , KIR ,  and TK to countable bases . 
It i s  likely that *te  is also related to the KI R common arti cle te  and 
to a demons trative pre fix in TRK ( see Bender 1981 and Harri son in 
preparation) .  Similar forms , though usually ta , are attested in the 
New Hebrides and the south-east Solomons . The i somorphism between the 
KIR arti cle and the number one is unlikely to be an accident , though 
it is difficult to determine which function , i f  either , i s  hi sto rical ly 
prio r .  

----------- ----- -----
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i i i )  PPP *a - ' uni t and seri al pre fix ' ,  which may , however , also prove to b e  
related t o  the a- pre fix appearing with demons tratives i n  K I R  (ae i 
this , anne that , a a re i  that) . 

2 .  TEN-POWER COUNTABL E BASES I N  M ICRONES IAN LANGUAGES 

As al ready mentioned , morphemes for ten, hundred, etc . in MC l anguages are 
countable bases that combine with the number pre fixes one through nine to 
form numeral s .  1 4 For example , with the countable base ten , we find : 

KIR PNP WOL 
( - bwi  i ten) ( - i  sek ten ) ( - i g 

ten tebw i i na e i sek se i g  

ten) 

twenty uabw i  i r i e i sek r i uwe i g  
thirty ten i bw i  i s i I i  h sek s e l  i i g  
forty abw i  i pah i sek faa i g  
fifty n i ma bw i  i I i me i sek I i ke i g  
sixty onobw i i wene i sek wo l o i g  
seventy i t  i bw i i i s i hsek f i  s i i g  
eighty wan i bw i  i we I i h sek wa l i i g  
nintey ruabw i  i duwe i sek t i we i  9 

Higher numbers such as , for example , four hundred and thirty five are formed in 
a left-to-right sequence beginning with the highest appropri ate power of ten . 
In some l anguages the numerals are con joine d ,  while in others they are j uxta
posed : Thus : 

KIR a bubua ao ten i bw i i ma n i maua 4 35 
4- 100 and 3- 10 and 5-generaZ 

MOK pahpw i k i  j i l  i hj ek l i moaw 4 35 
4- 100 3- 10 5-generaZ 

WOL faab i ug i uw me se l i i g me I i ma uw 4 35 
4- 100 and 3-10  and 5-generaZ 

Unlike Indo-European ten-power numeral s ,  whi ch , except for relatively recent 
fo rms like ' mil lion ' ,  do not exceed 10 3 ( thousand) , the ten-power b ase s of some 
MC l anguages go as high as 109 • The following chart presents the uni t numeral 
for the ten-power morphemes ( i . e . , 1 x 102 , etc . )  in a representative s ample 
of MC languages : 1 5 

KIR MRS KSR PNP TRK WOL CRL 

tebw i i na j ono u l  s i ng uhu l e i sek en goon se i g  se i gh 10 1 
tebub ua j i b ukw i s i o fok 1 6 epwi k i  epwuku seb i ug i uw ebwugh uw 102 
tengaa j e ra pen 1 7 k i d  , , 10 3 enge rew sange ras sanga ras 
t e rebu nen ek i t  sen [ sennA ] s se l  104 
teku r  i l opw se l ob 10 5 
t eea ra r sep i y  10 6 
t etano dep seng i t  1 0 7  
tetok i sapw sange ra i 10 8 

I i k  10 9 

Al though the extent to which the entire set i s  known by all speakers o f  a 
language seems to vary , in no case is it difficul t to find speake rs willing to 
volunteer the full series . Furthermo re ,  as mentioned earl ier , speakers are in 
total agreement as to the values of the numbers . 
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In some l anguages , numb ers above 10 3 are more usually formed on the Engl ish 
pattern (o ften wi th Eng . borrowings like KIR rn i r i on mi LLion and b i r i on bi LLion. 
For example :  

KIR t e n i ngaa 
ten i bw i  i t engaa 
ten i bubua tengaa 
ten i ua te  rn i r i on 
ten i bubua ao ten i bw i i tengaa 
ten i b ub ua ao ten i bw i i rna ten i ua tengaa 

3, 000 
30, 000 

300, 000 
3, 000, 000 

330, 000 
333, 000 

In the traditional KIR system , ' 300 , 000 ' would be rendered 

KIR ten i ku r i  ao ten i reb u  30 ten i ngaa 
3- 10 5 and 3- 104 and 3- 10 3 

2 . 1 . Recons tructi ng PMC ten-power bases 

I gnoring the base ' ten ' i tself ( see Section 2 . 2 . ) , it i s  poss ible to 
reconstruct five of the ten-power base series on the bas is of cognates found in 
at l east two lower-order subgroups o f  MC ( ULI = Ulithian , PUL = Puluwat) : 

PMC *pukua *k ( u , i ) s i 1 8  * l opwa *sep ( u ,  i )  *nena 

KIR bubua 
MRS bukw i  

KSP fu� 
PNP pw i k i 
T� pwuku  
C� bwughuw 
ULI buxuy 

OOL b i ug i uw 
PUL pwukuw 

k u r i  
1 1 jo-kde-n  

k i d  
( k ) k i t  

kk i t 

l opw 

1 0b[ 1 0bWA ] 

rebu 
1 1 dep  

dep nen 

s se- l 

se-n [ sennA ] 

PMC *pukua hundred is re fl ected throughout MC . It is problemati c only in KI R ,  
where one mus t assume a n  i rregular change *k > b i f  the KI R form i s  i n  fact 
cognate . PMC *k ( u ,  i ) s i  is also widely . distributed , though i ts value is not 
consistent ( 10 5 in KIR ,  10 3 in PP , and 10 4 in T� and PUL) . MRS j okden ten 
pairs is doubtful , since MRS d i s  not a regular reflex of PMC *s . PMC * l op ' a  
i s  reflected only in PP and WOL . PMC *sep ( u , i )  i s  re flected in KIR as 104 and 
in PP as 10 7 •  

The reconstruction PMC *nena requi res some comment . I t  i s  reflected in TK 
and PP with the same value ( 104 ) .  In the forme r ,  however , the reflexes at first 
glance might appear to be less than secure . For WOL sen [ sennA ] ,  we hypothesise 
lo s s  o f  *e between identical consonants ( i . e . ,  *te-nena > se+nnA) , which is a 
regular development in TK .  This same process i s  assumed in the development o f  
C �  s se l . In th is form, however ,  the mora count has been redistributed , so that 
it is now the initial consonant that is geminate (where a geminate consonant 
counts as a mora) : *te-nena > se+nna > s sena > s s e l . This type o f  development , 
too , i s  widespread in Truki c .  
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Two additional reconstructions can be made for PTK : 

PTK *t "e-nga ra t"u  

TRK 
, , e-nge rew 

CRL sa-nga ras 

ULI sa-ngaras  

WOL sa-nge ras  
, 

PUL ye-nge ray 

* ( p ) p i ya 

pp i y  

p p i y 

p i y  

PTK * ( p ) p i ya is in fact a noun meaning 'sand ' ( see Section 4 . ) . PTK 
*t ' e-nga rat ' u  10 3 has no cognates elsewhere in MC but i s  widely reflected else
where . It i s  clearly a reflex o f  PAN *Rat u s ,  POC * Rat u hundred ( Bl ust 19 72 ) , 
with the uni t prefix PMC *te and reflex of the numerical li gature POC *nga ( see 
Pawl ey ,  n . d . ) . KIR -ngaa 10 3 i s  a pos sible cognate for PTK *nga rat ' u  10 3 but 
only if one assumes a ver� irregular loss of the histori cal final syllabl e .  
(The expected KI R form would b e  *ngaat i ) . 

It i s  s igni ficant that WOL shows a contrast between sanga ras 1� 000 and 
sange ra i  100� 000� 000 . The forme r ,  as already discussed, is a reflex of POC 
*nga-Ra t u  100 , whi le the l atter is uhdoubtedly related to PPN * l a u  oountLess� 
indefinite number ' ( Biggs , et al . 19 70) , which is taken by Pawley ( n . d . ) to 
reflect his POC *dau hundred� unit of hundreds . So far as we are aware , WOL i s  
unique in independently refl ecting both o f  these POC reconstructions . The 
fai lure of the other TK languages to reflect both forms , however ,  may be the 
result of recent phonological developments which would result in *Ra t u  and *dau 
being reflected identically : TRK and Mortlockese (MRT) engerew and PUL yenge ray 
are as likely to be re flexes o f  one as the other POC reconstruction . ( As 
Codrington ( 1885 : 24 9 )  noted , the i somorphi sm between the word for ' hundred ' and 
that for ' l eaf ' [ POC *da u J is probably not accidental . Note , however , that all 
MC l anguages reflect a POC nasal grade *ndau Leaf but oral grade *dau hundred 
where thi s  i tem is re flected . )  

In KIR ,  three ( four if KIR ngaa has TK cognates )  of the ten-power bases 
above ' ten ' (102 through 10 5 ) have cognates in o ther MC l anguages . Of the 
remaining three , t ano and tok i have nominal interpretations in KI R ,  the former 
meaning sand� soi L ,  ground and the latter end� Limit.  In PP , sapw 10 8 also 
means Land and l i k 10 9 means outside. PNP ra r 106 , as a noun , has the meaning 
finger ooraL.  It i s  possible that this l atter i somorphism is not accidental , 
given the nature of ' finger coral ' ,  an ob j ect that i s  frequently found in small 
fragments on the shore . MOK evidence with regard to thi s  item i s  problematic , 
however , s ince finger ooraL is MOK l a r while 10 6 i s  MOK ra r .  Al l the TK forms 
have numeral cognates ,  either intra-MC or extra-MC , except PTK * ( p ) p i ya sand� WOL 
-ng i t 107  and CRL - p�ng�t 10 5 • ( I t  is pos sible , however ,  that these latter forms 
are rel ated in some way to Uripiv ongut 100 and simi l ar forms in the northern 
New Hebrides ( Ray 1926 ) . J  

I t  i s  interesting to note that in the case o f  those higher power numerals 
with independent nominal interpretations , although the forms themse lves are not 
cognate in a strict sense , they appear to reflect s imi l ar semanti cs . Thus the 
highest ten-power bases of KIR and PP (KIR tok i end� PNP l i k outside )  both 
carry the sense of ' l imit , extreme ' .  In these same l anguages the immediate 
lower ten-power base (KIR t ano sand� soiL , PNP sapw Land) also have simi lar 
nominal interpretations , as does PTK * ( p ) p i ya sand, the highest power b ase in 
CRL and ULI and a rel atively high one ( 10 6 ) in WOL . These observations sugge s t  
that a similar semantic may govern the ten-power base systems o f  all MC l anguages , 
even in cases where the forms themselves are not cognate . 
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2 . 2 .  Mi crone s i an forms for ' ten ' 

The following forms for ' ten ' , or for groups of ten , are extant in MC 
l anguages ( PUA = Pulo Annian) : 

KI R tengaun 

MRS jonou l  

KSR s i nguhu l 1 9  

PNP 

T� 

PUL 

C� 

WOL 

�I 

PUA 

MRT 

ngou l  
engoon2 0 

yengoo l 

sengau l  

yengoo l  

tebw i i na 7 i koa 

ehk  

- i k  

heey i k  

see i gh 
se i g  

seyex 

de i kI 

seek 

e i sek 

Re flexes o f  PMC *ngauJ u ten are found in all subgroups of MC ,  and serve as 
the sole forms for ' ten ' in MRS and KSR .  The KIR re flex is used i n  a l l  counting 
systems except the gene ral ( - ua ) system ( in which case KIR tebwi i na ten is used) . 
The PNP reflex is restricted to countinq days , food prepared in an earth oven , 
mul ti-stemmed plants , and small pieces .2 1  WOL senga u l  has the restricted interpret
ation ten groups . Cognates of PMC *nga u l u ten are widely distributed outside 
MC as the number ' ten ' . Its base i s  recons tructed as POC *pu l u ten , usual ly 
reflected with a unit pre fix and the ligature *nga , paral lel to POC *Ra t u  and 
*da u .  

CRL a�f ten does not appear to be current , though reported in Fr�tz ( 1911) . 
WOL seya f means ten pieces of copra and i s  also used in counting cains and 
valuable shells . The KIR root - bw i i ten may be related to MOK ( e ) - pw i  some� 
several and to PP *pw i h n  and TK pw i i group (with PP l anguages showing a reflex 
of the suffix *-na ) . ( This latter form has been reconstructed as PMC *p ' ut u ( - na)  
group� flock, school ,  l argely on th e basi s  of MRS bw i j i n  group (PMC *t  > MRS J) . 
Though loss of PMC *t is not unexpected in PP and some TK languages in thi s  
environment ,  it would be unusual for KIR . ) 2 2  

The history o f  the remaining forms for ' ten ' i s  complex . For the TK forms 
and PNP e h k  we reconstruct a base *-ke ten . The PNP form derives from this 
base , with a unit pre fix (probably *a- )  by regular hi storical changes ( see 
further below) . The TK forms require us to postulate an optional pre fix i _2 3 
(PTK *t "e- i -ke ten)  whos e  source and function is unclear . However , these same 

e lements , in a di fferent order , also yield PNP e i sek ten « PPP *a- i -te-ke ) . 
Although T� , P� , and MRT do not provide direct evidence for * - ke in the 

forms for twenty ( ruwe ) , fifty ( I  i me ) , sixty (wone) , and ninety ( t t i we )  ( i . e .  
when the number morphemes end in a non-high vowel ) ,  th e loss o f  *k in this 
envi ronment is not unexpe cted : e . g . * ruwa-ke twenty > * ruwa-e > ruwee > ruwe . 
After hi stori cal high vowels ,  PNP -ehk has the al ternate -akan ( PNP s i l  i akan 
thirty, i s i akan seventy, we I i akan eighty ) , the shape o f  which i s  problematic . 
The final -n may be a reflex of the *-na suffi x ,  but why it should appear in 
the se forms i s  uncl ear , s ince it i s  usually restricted to units (one, ten, et c . ) 
rather than in mUltiples . The low vowel o f  -ka- is likewis e unexpe cte d .  KIR 
i koa ten (pair counting) is only que stionably a re flex of an earl ier * i - ke ,  
s ince no account can be given for the final a o f  the KIR form. 
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The reconstructed * - ke ten appears t o  have extra-MC cognates , but with the 
value one ; for example , the form ke one i s  widespread in th e south-east Solomons . 
(Note also Roviana ( ROV) manege ten . )  There may be some relat ionship between 

these forms and the reconstructed POC *t a - ( n ) sa-ka i one (Pawley n . d . ) , with a 
uni t  pre fix ,  though the * -ke � *-ka i alternation i s  perhaps problemati c .  One 
might also note , within MC , KSR soko , a possible re flex o f  poe * ( n ) sa-ka i , 
which becomes more plausible i f  one can assume a pre-KSR *sa -kau one . 

3 .  TEN- POWER BASES OUTS I DE M ICRONES IAN 

Ten-power base systems o f  the sort described here , though perhaps most 
developed in Me , are attested in many other oe l anguages . 2 4  In PN , for example ,  
though the s eries ends in mo st languages at 10 3 ( ' tihousand ' ) ,  Tongan (TON) has 
numerals up to 10 5 . The mo st extensive ten-power base system thus far 
encountered is , in fact , that of NUK, which reaches lO l a . Other oe languages , 
e specially in the Solomons ( e . g .  Bugotu ( BUG) , and Kia (KIA) o f  Guadal cana l )  , 
Motu (MTU) , Nguna (NGU) , and ROV , have ten-power bases above 10 3 • Thus ( SAM = 
Samoan ) : 



-

TON SAM NUl< MAO BUG KIA Ml'U NGU ROV 

hongofu l  u sef u l  u hu l u!mada ngahuru  sa- l age! t azo! gwauta  ( d ua l  i ma )  manege! 10 1 
hangavu l u ( f)a ) f u l u - f)avu l  u 

teau!ngea u se l au l a u rau hathanga t u  gob i s i na h u  ponot i a  gogo to 102 

a fe a fe mane mane toga toga dahu man u  t i na 10 3 

mane semada mo l a  vuro gerebu t i v i  I i a v u ro 10" 

k i  I u segu l  i fe fe r i  fefe r i  domaga 10 5 

se l oo vu t hea t ahozea 106 

sengaa vat heg i l a 10 7 

semuna 10 8 

sebug i 109 

sebaga 10 1 0 
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We wi l l  not attempt any reconstructions from these data , except t o  point out that 
most of the forms for ' ten ' reflect th e  POC b ase *pu l u .  The bases pec *dau and 
* Ra t u , considered in Sect ion 2 . 1 . , are also re flected in some of the forms above . 
( For PPN reconstructions up to 10 3 , see Biggs et al . 19 70 ; Pawley (n . d . )  gives 

some reconstruct ions for POC . )  

4 .  EVOLUT ION O F  TH E TEN-POWER BASE SYSTEM 

Though extensive ten -powe r base systems are extant in a number of wide ly 
separated areas of Oceania ,  it is unlikely that forms above 10 3 (or pos sibly 102 ) 
can be reconstructed for POC (or for PMC) . One observes , for example , that : 

i )  few o f  the higher ten-power bases ( above 10 3 ) are reconstructable 
beyond the very lowest order subgroups . 

i i )  in many instances , what appear t o  be cognate items have di fferent 
ten-power values in di fferent languages . 

i i i )  i n  some language s , the morphology of ten-power bases above 10 3 

i s  di stinct from that o f  the lower ten-power base s . Thus PP 
ten-power bases above 10 3 do not take the unit prefix e - ,  while 
in NUK tho s e  below 10

� 
do not take the pre fix se - .  

These observations suggest that the higher ten-power bases have to some degree 
a hi story distinct from that of the lower . In our view , they may have developed 
as numbers at a more recent histori cal perio d .  Similarly , th e ligature *nga i s  
found only (but not always ) with the b ases * p u l  u ten, *Rat u hundred, ," dau 
hundred, Large number (where these b ases are reflected in extant l anguages ) ,  
suggesting an older numeral morphology fossilised in some reflexes o f  the oldes t  
ten-power bases . Though i t  i s  pos sible that a n  older extensive ten-power base 
system may have broken down and subsequently been reintroduced with new items , 
it i s  more likely that the systems found are the result of a number o f  independent 
innovations . That such systems developed is not in our opinion compl etely 
accidental , as we wi ll attempt to demonstrate below . 2 5  

As stated above , evidence from MC ( and throughout OC) suggests that the 
ten -powe r bases , even those of the simpl est systems , were morphosyntactically 
not numbers of the same sort as the numbers ' one ' through ' nine ' but were 
countable bases ( quantitative classi fiers ) that were themse lves counted . That 
i s , the ten-power base s can best be interpreted as ' unit of lO

X
, and counted as 

' one unit of lO
X

" ' two uni ts of lO
X

" etc . The ten-power bases themselves are , 
then , countable bases di stinct from o th er countable bases only in that their 
sole interpretation i s  a mathematical abstraction , 2 6  a fixed quantity , and in 
that they form a semantic set based on another mathematical abs traction , a ten
multiple seri es . 

However ,  mo st of the items in the ten-power base series may not always have 
had a numerical interpretation , but are l ikely to have b egun as quantitative 
classi fiers with meanings like ' pile ' ,  ' group ' , ' heap ' , or mo re spe ci fi c meanings 
implying quantity , such as ' s and ' or ' leaf ' . There is ample evidence in the 
ten-power base systems of MC and other OC l anguages that many of these i tems had 
such interpretations ; for example , PTK * ( p) p i ya sand, functioning as a high er 
ten -power base in a number o f  TK languages ; KI R te tano ground, soi L, 10 7 , tetok i 
end, compLetion, 10 8 ; PNP sapw Land, 10 8 , 1 i k  outside, 10 9 ; PPN * l a u  Leaf, 102 • 
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The dynamic posited for the evolution o f  the ten-power base system is a 
s imple one : a countab l e  base ( quantitative classi fier) came to be incorporated 
into a mathemati cal series based on increasing powers of ten , the bas i s  of 
which ( on pres ent evidence , as far as 10 3 ) was already present in the proto
language . In some instances , the b ase in question may have first be come 
associated with a specific numeral value , as possibly in the case o f  KI R 
tebw i i na ten (MOK -pw i  severaL, TK pw i i - group, schoo L, j1ock) , which may have 
been associated with a group whose conventional extent was ' ten ' ,  and later came 
to represent the abstraction ' ten ' alone . (Note that WOL sengau l  means ten 
groups (of eight or ten) , possibly i ts original interpretation , or poss ibly the 
converse development to that des cribed above . )  

On the o ther hand, we also find i t  plausible to conceive o f  individual 
ten-power bases being incorporated into the exis ting series simply by b eing 
conventionally ' tacked on at the end ' , as would be the case were English to 
develop a word for ' ten thousand ' from a sequence ' ten , hundred , thousand , a 
heap ' . The capacity for mathematical abs traction of thi s  sort is certainly 
w ithin human po tential . 

The sole l ingui s tic prerequisite for the development o f  ten-power base 
sys tems in the manner described above i s  the exi stence of a grammatical category 
' countable base (numeral classi fier) ' .  The l arger and more open thi.s category 
i s ,  the more likely i t  is that new ten-power bases wi ll be added to the series 
through time , though it does not follow that this development need take pl ace . 
It i s  interesting to note that it i s  precisely those MC languages that have 
largely abandoned the numeral class ifi er category (MRS and KSR) that have the 
mos t  l imited ten-pow er base sys tems . It is not clear whether more extensive 
systems simply never developed in these languages , or have e roded through time 
along with the classifier system . 

In order to account in this way for the e xistence o f  ten-power base systems 
outside of MC we must assume that the category ' countab l e  base (numeral class i
fier)  , i s  not a MC innovation , but existed al so at earl i er periods in the 
history of other OC l anguage s . There is some evidence that this was in fact so . 
Residual sets of countable bases are a feature o f  many PN l anguages ( fo r  example , 
TON tekau score, uangakau two score; tet u l a  score (of thatch) , uan�ot u l a  two 
score (of thatch) ; tekum i  ten fathoms, uangokum i twenty fathoms ) . 2  Simil ar 
quantitative countable bases are attested e l s ewhere - Nggela na kua ten eggs, 
na bana ra ten baskets of food, na gob i ten canoes, na paga ten non-human 
animates . 

Qualitative countable bases , on available evidence ,  are not widespread in 
OC . Outside o f  MC , thi s  category has been reported on San Cristobal and 
Mal aita (Pawley 1972 ) , on Bougainvil l e  ( Ross 1981) , and in the Trobriands . The 
number of qual itative classifiers reported in these languages is , howeve r ,  
apparently consi derably smaller than in MC l anguages .  

Extra-MC evidence for the existence o f  a ' countable base ' category is so 
fragmentary that i t  i s  difficult to draw more than th e most speculative con
clusions regarding the level for whi ch such a category should be reconstructe d ,  
o r  regarding the nature o f  the system ( for exampl e ,  whether qualitative 
countables evolved after quantitative ones , or whethe r there was an extensive 
system of qual itative classi fiers at some earl i er period in the history of OC 
l anguages that has been eroded to a greater or l esser degree everywhere but in 
MC) . Such observations as the fact that the countable bases of TON appear with 
refl exes of the ligature *nga suggest that the category may have had a long 
history . 
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NOTES 

1 .  The term ' Mi cronesian ' i s  used here in the s ame sense as the term ' nucl ear 
Micronesian ' of Bender ( 19 7 1 ) , including Nauruan ( rel evant data from which i s ,  
however ,  not available) ,  Kiribati ( KIR) ( Gilbertese ) ,  and a l l  languages o f  the 
United States Trust Territory of the Paci fic Islands except Chamorro , Yapese , 
Palauan , Nukuoro (NUK) , and Kapingamarangi . As a working hypothes i s  we wi ll 
assume the existence o f  a Mi cronesian (MC)  subgroup of Oceanic (OC) , much as 
described in Marck ( 19 7 7 ) , though the integrity of such a subgroup has yet to be 
demonstrated conclusive ly . Within MC , we assume the exi stence of a Trukic (TK) 
subgroup ( see Jackson pp . 259-280 in this volume ) , and a Ponapeic (pP) subgroup , 
including Ponapean (PNP) , Ngatikese , Moki lese (MOK) , and Pingelapese . We take 
the l iberty here of making PMC reconstruct ions on the basis of cognates between 
any two first-order subgroups of MC , in ful l recognition of the fact that this 
procedure may be methodologically questionabl e .  

2 .  In citing exampl es , the orthographies used in the standard reference woXks 
( see References ) are employed . Where deemed necess ary , phoneti c detai l is given 
in square brackets . ( Data cited from l anguages for which no reference works are 
available are given in the transcription of the source . )  

3 .  Cognates o f  the first four HAW numbers have base-ten interpretations ; for 
example ,  Maori (MAO) rau 100� mano 1000� Fij ian (FIJ) t i n i  10, Motu (MTU) 
ge-rebu 10� 000. That ' four ' is a common factor in the interpretations of th e 
HAW forms is rel ated to the particular status o f  ' four ' in Hawa iian culture . 
HAW forms for ' hundred ' and ' thousand ' are Eng .  borrowings , hane l e  and kaukan i ,  
respectively . 

4 .  The number ' one ' i s  hi storically probl ematic - see Section 1 . 1 .  
5 .  MRS numerals ' one ' through ' three ' appear to reflect the Proto-Mi cronesian 
( PMC ) general classifier *-ua :  j uon one ( see Section 1 . 1 . ) , ruo two� j i l u  thpee� 
albeit somewhat opaquely . MRS eman foup appears to reflect the PMC animate 
classi fier *-man u .  We can thus assume that earlier stages o f  MRS had a numeral 
classifier system . 

6 .  Other classi fiers are also reconstructable for PMC . 

7 .  Codrington ( 1885)  notes the exi stence o f  serial counting systems in several 
languages of the Solomons . Such systems are also found in Roviana ( ROV) and 
Rotuman . 

8 .  In MC languages , once ' ten ' has been reached in serial counting,  the series 
begins again at ' one ' .  The same procedure is fol lowed once ' twenty ' has been 
reached , etc . 

9 .  The KIR forms are used i n  pair counting . 

10 . The forms for ' ten ' will be considered in Section 2 . 2 .  

1 1 .  The long vowel o f  KIR tee ra , as well a s  the long vowels i n  other KIR ,  PNP , 
MOK , TRK , and WOL forms is the resul t of a regular phonological process . See 
Rehg ( this volume) . 



76 SHELDON P .  HARRISON AND FREPERICK H .  JACKSON 

12 . MOK ehd one almost certainly reflects *te-sa ; oahd , on the other hand , may 
reflect PPP *a-sa ; that i s ,  the *a- prefix found before number roots ' two ' 
through ' nine ' in PNP and MOK may have been extended to this form for ' one ' . I t  
i s  noteworthy that MOK e h d  is used when counting out the ten-power series (one
ten-hundred-thousand . . . ) ,  while oahd is used only in unit counting (one-two
three . . .  ) . 

1 3 .  The suffix -na accompanies all uni t value countabl e  bases in KIR except 
tho s e  of the ten-power series . (KIR tebw i i na ten takes -na  except when a 
conjoined numeral follows : for example , KIR tebw i i rna teuana e leven) . MRS j uon 
one i s  cognate with K I R  teuana one ( see Bender 1981) . 

14 . Countable bases above ' hundred ' in PP ( as wel l  as PNP ngo u l  ten) do not 
take the uni t pre fix e - , al though they do take other number pre fixes : PNP 
e pw i k i  one hundred� r i epw i k i two hundred� but k i d  one thousand� r i ek i d  two 
thousand. 

15 . Al l the l anguages represented here , except MRS and KSR ,  have other bases 
with the value ' ten ' - see Section 2 . 2 .  CRL stands for Saipan Carolinian . 

16 . KSR - foko hundred appears after the number prefixes ' two ' through ' nine ' . 

1 7 . MRS - rap (e } - thousand is archaic ,  now largely replaced by the Eng .  loan 
touj i n .  Note the form MRS 1 i madep five thousand. 

1 8 .  The correspondences between KIR -ku r i  10 5 and the PP and TK forms are not 
problematic . It should be pointed out , however , that the KIR form might be a 
PN loan , corresponding to NUK segu l i 10 5 and TON k i l u  10 5 • Goodenough and Sugita 
( 19 80 )  give TRK e-k i t  104 • Our checking of thi s  form with a native speaker 
revealed a geminate /kk/ , as in PUL -kk i t .  

19 . KSR -nguh u l  ten has the variants -ngo u l  and -ngau l  after some number 
prefixes . 

2 0 .  TRK -ngoon ten i s  not used for mul tiples o f  ten ( ' twenty ' ,  ' thirty ' , etc . ) ; 
TRK - i k  (� -e - see below) appears in ten-mul tiples with the prefixes ' two ' 
through ' nine ' . 

2 1 .  PNP koadoango u l , a serial counting ten or hundred� reflects the same base , 
with a fossilised causative prefix ( PMC *ka- )  and a reflex of the uni t  number 
PMC *sa ( >  PNP doa ) . 
2 2 . WOL also fai l s  to show a reflex o f  PMC *t  in thi s  form, which suggests the 
reconstruction PMC *p ' u ' ( t } u '  ( -na ) ; that i s ,  it is MRS ,  not KIR or WOL , that i s  
aberrant . 

2 3 .  Nei ther ULI nor MRT shows evidence o f  th e  prefix * j - . There is a l so evidence 
( see below) that the pre fix is not reflected in all TRK or PUL forms for ' ten ' . 

2 4 . Extended ten-power base systems may be found in western Austronesian lan
guages , as well . Al though we have not been abl e  to systematical ly check the 
data for such languages , we find it very interesting that two sources have 
provided the fol lowing Ilokano forms : sangapu l o  ten� sangagasut  one hundred� 
sanga r i bu one thousand� sanga l aksa ten thousand� r i wr i w  one mil lion . ( Cons tantino , 
19 7 1 )  

2 5 .  Girschner ( 1906 ) , after describing the PNP ten-power base system , comments 
that ' expressions for still higher numbers have been introduced by missionaries 
but are not current with the natives ' .  I f  Girschner ' s  remarks are in fact 
directed towards the forms in quest ion here , it should be obvious that there 
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is n o  evidence for such a n  origin for the ten-power bases . We are grateful to 
Ken Rehg for bringing thi s  reference to our attention . 

26 . It should be pointed out again , however ,  that some MC l anguages also show 
a ' qualitative ' distinction in forms for ' ten ' ( see Sect ion 2 . ) . In addition 
to those cases already cited we might note MRT yengoo l ten ( inanimate ) and 
seek ten ( animate ) . Simi l ar contrasts are apparently found outside of MC , par
ticularly in the Solomons ; for exampl e ,  Nggela na gob i  ten canoes, na paga ten 
puddings, ten pigs, ten birds, ten fish, etc. , na p i gu ten coconuts, ten bread
fruit, ten crabs, ten she l lfish, na bana ra ten baskets of food, na mo l a  ten 
baskets of nuts, na ga i ba t a  ten bunches of bananas, as compared with e hangavu l u  
ten (counting) ( Codrington , 1885) . Such contrasts are not found with b ases 
above ' ten ' . In MC at l east , the primary meaning of the bases in question 
remains quantitative , in that the MC forms do not have specifi c l exical inter
pretations , in apparent contrast to at l east some of the forms Codrington cites . 

2 7 .  PPN *kum i ten fathoms is refle cted as HAW ' um i  ten.  
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