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Fig. 1. Mopelia (Maupihaa) Atoll. (Adapted from Guilcher et al., 1969, 
by permission). 



NATURAL HISTORY OF MOPELIA ATOLL, SOCIETY ISLANDS 

BY 
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INTRODUCTION 

The a r c h i p e l a g o  of t h e  S o c i e t y  I s l a n d s ,  i n  t h e  South P a c i f i c ,  
i n c l u d e s  p r i n c i p a l l y  h i g h  v o l c a n i c  i s l a n d s ,  w i t h  f r i n g i n g  o r  b a r r i e r  
r e e f s ,  b u t  a l s o  a  number of o u t l y i n g  a t o l l s :  T e t i a r o a ,  due n o r t h  of  
T a h i t i ,  Tupai  o r  Motu- I t i ,  nor th-nor thwest  of Bora-Bora and,  a t  t h e  
west  end o f  t h e  v o l c a n i c  c h a i n ,  Maupihaa o r  Mopelia,  S c i l l y  o r  Fenua 
Ura o r  Manuae, and Be l l ingshausen  ( o f t e n  s p e l l e d  Be l l inghausen)  o r  
Motu One. The l a t t e r  ( 1 5 ' 4 8 ' ~ ~  154O32'W) i s  q u i t e  s m a l l ,  about  5 km 
i n  d i a m e t e r ,  and t h e r e  is  no opening i n  i t s  t r i a n g u l a r  r e e f .  S c i l l y  
i s  l a r g e r  (about  1 5  km NNW-SSE) w i t h  s e v e r a l  i s l e t s  on t h e  e a s t  s i d e ,  
and a  g r e a t  r e e f  awash a t  t h e  wes te rn  end. There  i s  on ly  a  s m a l l  b o a t  
passage  a c r o s s  t h e  southwest  r e e f ,  and i t  is  a  f e a r f u l  t h i n g  t o  watch 
a  whale-boat t h r e a d i n g  i t s  way through i t  up-cur ren t ,  a s  wa te r  on a 
f a l l i n g  t i d e  r u n s  ou t  of t h e  lagoon. Mopelia (16"46'S, 153'58'W) is 
i n t e r m e d i a t e  i n  s i z e  between t h e  o t h e r  two, abou t  8 km i n  d i a m e t e r ,  
and h a s  a  narrow p a s s  th rough  t h e  N W  r e e f .  Its s i z e  and i ts  p a s s  were  
two of t h e  r e a s o n s  why i t  was chosen as t h e  s i t e  of t h e i r  s t u d i e s  by 
a  group of French geographers  d u r i n g  t h e  summer of  1963 (Gui lcher  1965, 
Gui lcher  e t  al, 1969) .  I was i n  T a h i t i  on my way t o  t h e  Marquesas 
I s l a n d s  when t h e i r  group w a s  a ssembl ing ,  and was s o  f o r t u n a t e  as t o  
j o i n  t h e i r  wel l -organized e x p e d i t i o n  f o r  t h e  v i s i t  t o  Mopelia. For  
t h i s  o p p o r t u n i t y  I am v e r y  g r a t e f u l  t o  t h e  p r i n c i p a l  i n v e s t i g a t o r s ,  
P r o f e s s o r s  A. G u i l c h e r ,  L. B e r t h o i s  and F. Doumenge, a s  w e l l  a s  t o  t h e  
many p e r s o n s  who provided l o g i s t i c  and o t h e r  s u p p o r t  f o r  t h e i r  work, 
and whose c o n t r i b u t i o n s  a r e  acknowledged i n  P r o f e s s o r  G u i l c h e r ' s  
papers .  I planned t o  s t u d y  t h e  v e g e t a t i o n  and make c o l l e c t i o n s ,  a s  
complete  as p o s s i b l e ,  of t h e  l a n d  f l o r a ,  w i t h  o b s e r v a t i o n s  on o t h e r  
a s p e c t s  o f  l and  ecology as t ime  and c i rcumstances  pe rmi t t ed .  

The aims of t h e  e x p e d i t i o n  i t s e l f  were t o  s t u d y  t h e  morphology of 
t h e  r e e f s ,  as w e l l  as t h e  sed iments  and c i r c u l a t i o n  of  t h e  lagoon. 
P r e l i m i n a r y  papers  have been pu5 l i shed  by B e r t h o i s  and Gui lcher  fol lowed 



by an  e x t e n s i v e  
t h e  geology and 
and environment 

r e p o r t  (Gui lcher  e t  aL, 1969).  Here on ly  a  ske t ch  of 
geography w i l l  be i nc luded ,  cons idered  a s  subs t ra tum 
s o  t o  speak f o r  t h e  p l a n t  l i f e .  

HISTORY 

Mopelia was d i scovered  by Capta in  Wa l l i s  J u l y  30,  1767 (Hawkesworth 
1:- 492, 1773) who de sc r i bed  i t  a s  fo l lows :  "We . . . could f i n d  no 
anchorage,  t h e  whole i s l a n d  being surrounded by b r eake r s .  We saw smoke 
i n  two p l a c e s ,  but  no i n h a b i t a n t s .  A few cocoa-nut t r e e s  were growing 
on t h e  l e e -pa r t  of i t ,  and I c a l l e d  i t  LORD'S HOW'S [HOWE'S] ISLAND. 
It i s  about t e n  mi l e s  long ,  and fou r  broad,  and l i e s  i n  l a t i t u d e  
16'48's .  l o n g i t u d e ,  by obse rva t i on  154O13'W." La t e r  t h a t  day,  he  saw 
more low i s l a n d s ,  and nex t  day examined them and named them S c i l l y .  
Bel l ingshausen was d i scovered  and s o  named by Kotzebue i n  March 1824 
du r ing  h i s  second voyage through t h e  P a c i f i c  (Kotzebue, 1830: 255).  He 
had missed t h e  o t h e r  two a t o l l s .  

On h i s  second voyage, Capta in  Cook s a i l e d  by Mopelia of which he 
w r i t e s  (1961, p.  430) i n  h i s  e n t r y  f o r  Monday June  6,  1774: " A t  11 AM 
Saw How I s l a n d  d i scovered  by Capta in  Wa l l i s  which a t  Noon extended from 
west t o  NW d i s t a n t  one League, i t  is  one of t h o s e  low r e e f  i s l e ' s  of 
about  4  Leagues i n  c i r c u i t ,  t h e  Most l and  l i e s  on t h e  NE p a r t ,  t h e  r e e f  
ex tends  a  good way t o  t h e  SW and West and ha th  upon i t  some l i t t l e  
i s l e t s .  I t h i n k  Capta in  Wa l l i s  found on t h e  NW s i d e  a  Channel1 i n  
w i t h i n  t h e  r e e f ,  but  whether of a  dep th  s u f f i c i e n t  f o r  Sh ip ing  o r  no I 
know n o t .  The I n h a b i t a n t s  of U l i e t h e a  [Raiatea] '  speak  of an  un inhab i ted  
I s l e  which they  c a l l  Mopeha l y i n g  t o  t h e  west t o  which t hey  go a t  c e r -  
t a i n  Seasons f o r  T u r t l e , - p e r h a p s  t h i s  may be t h e  Very Same. Capta in  
Wa l l i s  saw upon i t  Smoaks, s i g n s  of i n h a b i t a n t s  o r  people  we saw none. 
L t .  16"48 ' ,  Longitude 154O18' West." F o r s t e r ' s  account  of t h e  same 
v i s i t  (1777, 1: 161) d e s c r i b e s  i t  t h u s :  "It is  ve ry  low, c o n s i s t i n g  
of c o r a l  l edges ,  which enc lo se  a  lagoon ... Seve ra l  b i r d s ,  c a l l e d  
boobies ,  were seen  i n  t h e  neighbourhood of t h i s  l i t t l e  i s l e ,  which was 
t o  appearance un inhab i ted .  " 

T u r t l e s  and b i r d s  were s t i l l  i n  ev idence  when Mopel ia ' s  best-known 
v i s i t o r  and r e s i d e n t ,  Count F e l i x  von Luckner, a r r i v e d ,  J u l y  29, 1917 
w i th  h i s  famous r a i d e r ,  t h e  Seead l e r ,  o r i g i n a l l y  an  American c l i p p e r .  
The o r c h i d s ,  b i r d s  of p a r a d i s e  and glow-worms w i th  which von Luckner 
ha s  been accused of adorn ing  Mopelia (Eggles ton 1953: 107-108) were i n  
r e a l i t y  provided by Lowell Thomas (1927: 225) i n  h i s  f a n c i f u l  t r a n s l a -  
t i o n  of t h e  c o u n t ' s  works. I n  p o i n t  of f a c t ,  von Luckner ' s  d e s c r i p t i o n  
of  Mopelia i s  f a c t u a l  and h i s  a t t emp t  t o  d e s c r i b e  t h e  gorgeous p lay  of 
c o l o r s  i n  an a t o l l  lagoon as good a s  any. H i s  book i n c l u d e s  photos  o f  
t h e  r e e f  and of t h e  coconut p l a n t a t i o n ,  and a  ske t ch  map. The Sea 
D e v i l ' s  l u c k ,  however, was t o  run  o u t  h e r e  when, on Aug. 2,  '1917, a  
g r e a t  wave l i f t e d  h i s  s h i p  on to  t h e  r e e f  ( t h e  exac t  sequence of e v e n t s  
i s  d i spu t ed  by Jou rda in ,  1973 and C l i f f o r d ,  1977) and a f t e r  camping 
on t h e  a t o l l  f o r  t h r e e  weeks, he  l e f t  w i th  5  o t h e r s  i n  one of t h e  l i f e -  
boa t s .  Two weeks l a t e r ,  t h e  r e s t  o f  t h e  crew s e i z e d  t h e  French schooner 
La ~ u t & c e  and escaped ,  h e r  own crew and t h e  S e e a d l e r ' s  p r i s o n e r s  



remaining on Mopelia u n t i l  r e scued  e a r l y  i n  October t o g e t h e r  w i t h  t h e  
3  T a h i t i a n s  who had been c o l l e c t i n g  t u r t l e s  on t h e  a t o l l .  von Luckner 
r e v i s i t e d  t h e  s i t e  of t h e  wreck i n  1938, b u t  could  n o t  l and  (1951: 
334).  He d i e d  i n  Sweden i n  1966 a t  age  84. During t h e  1 9 5 0 ' s  t h e  
remains  of  t h e  Seead le r  were  s t i l l  conspicuous  j u s t  s o u t h  of t h e  p a s s ,  
and i n  1956 Ralph Varady (1958) cou ld  s t i l l  f i n d  some on t h e  r e e f  and 
i n  t h e  copra  workers '  v i l l a g e .  I n  1963, on ly  a  few r u s t e d  remnants  
were v i s i b l e .  

Whether Mopelia e v e r  had a  permanent p o p u l a t i o n  is  n o t  known. Ac- 
cord ing  t o  Cook i t  was i n  1774 a  dependency of -Ra ia tea ,  v i s i t e d  a t  in -  
t e r v a l s  t o  c o l l e c t  t u r t l e s .  A t  t h e  t ime of t h e  S e e a d l e r  wreck,  t h e  
a t o l l  had been l e a s e d  t o  a  Papee te  company, Grand, M i l l e r  e t  C ie ,  whose 
3  employees were making copra  and r a i s i n g  p i g s  and c h i c k e n s  a s  w e l l  a s  
c o l l e c t i n g  t u r t l e s .  

L a t e r ,  Mopelia was l e a s e d ,  w i t h  i t s  two ne ighbors ,  t o  t h e  Compagnie 
f r a n s a i s e  d e  T a h i t i  and e n t i r e l y  p l a n t e d  t o  coconut palms, and c o n t r a c t  
pe rsonne l  from t h e  S o c i e t y ,  l a t e r  from t h e  A u s t r a l ,  I s l a n d s ,  were in-  
s t a l l e d  t o  make copra  and v i s i t e d  every  few months by schooner .  I n  
1963, t h e  " v i l l a g e "  inc luded  c l o s e  t o  40 p e r s o n s  i n c l u d i n g  many c h i l d r e n ,  
t o g e t h e r  w i t h  a  Po lynes ian  wea ther  o b s e r v e r  and h i s  f ami ly .  I n  1960 
P i e r r e  V&in (1961) s t a r t e d  some a r c h e o l o g i c a l  su rveys  on Mopelia and 
l o c a t e d  a n c i e n t  s i t e s  and some f i s h  hooks. 

Other  t h a n  c a s u a l  v i s i t s  d e s c r i b e d  i n  popula r  books (Eggles ton ,  
Varady) and VGr in t s  work, t h e  o n l y  account  of Mopelia i s  t h a t  of Papy 
(1954-1956) who made a  b r i e f  v i s i t  i n  t h e  l a t e  1 9 4 0 ' s  and pub l i shed  
t h e  f i r s t  b o t a n i c a l  s t u d y  of  t h e  a t o l l .  No c o l l e c t i o n s ,  however, su r -  
v i v e  (Papy, p e r s o n a l  communication 1964) ,  s o  t h a t  t h o s e  of 1963 appear  
t o  be  t h e  on ly  ones a v a i l a b l e .  A member of t h e  Whitney South Sea Ex- 
p e d i t i o n  of t h e  American Museum of N a t u r a l  H i s t o r y  (New York) ,  E r n e s t  
H.  Quayle,  v i s i t e d  two of t h e  t h r e e  wes te rn  a t o l l s  i n  Dec. 1921-Jan. 
1922 on t h e  "Curieuse".  H i s  d e s t i n a t i o n  was r e a l l y  S c i l l y ,  and t h e r e  
h e  s p e n t  most of h i s  t ime,  obse rv ing  and p r e s e r v i n g  b i r d s ,  and a l s o  
c o l l e c t i n g  p l a n t s  which I have s e e n  i n  t h e  Bishop Museum and o t h e r  her-  
b a r i a .  S c i l l y  was t h e n  something of a  dependency of Mopel ia ,  and t h e  
l i t t l e  "Pastime" commuted between t h e  two. Quayle landed on Mopelia 
on Dec. 1 8  f o r  3  days ,  b u t  c o l l e c t e d  no p l a n t s .  None of  h i s  observa- 
t i o n s  were ever  p u b l i s h e d ,  a l t h o u g h  t h e  l e a d e r  of t h e  E x p e d i t i o n ,  
Rol lo  Beck, wro te  a  number of popula r  a r t i c l e s  i n  N a t u r a l  H i s t o r y  as 
w e l l  a s  papers  on b i r d s .  The American Museum of N a t u r a l  H i s t o r y ,  Divi-  
s i o n  of B i r d s ,  however, h o l d s  typed and bound c o p i e s  of t h e  notebooks 
of Quayle, Beck and o t h e r s ,  and h a s  been most generous  i n  making them 
a v a i l a b l e  t o  me and t o  o t h e r s ,  f o r  which many thanks .  

According t o  T h i b a u l t  ( p e r s o n a l  comnunicat ion,  1974) ,  Mopelia was 
l a t e r  v i s i t e d  by o t h e r  o r n i t h o l o g i s t s ,  D.  Blackstone i n  1972 and himself  
on Oct.  5  and 6 ,  1973. 

Marine mol luscs  were s t u d i e d  and c o l l e c t e d  on Mope l ia ' s  r e e f  and 
lagoon by Harald  Rehder, on A p r i l  27, 1973. He later a l s o  examined 
S c i l l y  and Be l l ingshausen  ( p e r s o n a l  comnunicat ion) .  



CLIMATE 

A weather  s t a t i o n  was e s t a b l i s h e d  on Mopelia a f t e r  World War 11, 
and moved i n  1958 from t h e  lagoon s h o r e ,  where t h e  coconut p l a n t a t i o n  
i n t e r f e r e d  wi th  v i s i b i l i t y  and wind o b s e r v a t i o n s ,  t o  t h e  ocean s i d e  
where t h e  i n s t r u m e n t s  f i n d  a  more open s i t u a t i o n .  T h i s  i s  a t  t h e  n o r t h  
t i p  of t h e  main i s le t .  There e x i s t  now almost  con t inuous  r e c o r d s  f o r  
about  30 y e a r s .  Data  a r e  pub l i shed  monthly,  and y e a r l y  summaries i s s u e d  
by t h e  S e r v i c e  Mgtgorologique of French P o l y n e s i a .  These and o t h e r  
s o u r c e s  ( d l H a u t e s e r r e ,  1960) were used i n  t h e  f o l l o w i n g  b r i e f  d e s c r i p -  
t i o n  of c l i m a t i c  c o n d i t i o n s .  The h e l p  of Bryce G.  Decker and F. R.  
Fosberg i n  summarizing t h e  d a t a  is g r a t e f u l l y  acknowledged. 

Winds and s to rms :  Mopelia can b e  d e s c r i b e d  a s  a  m o i s t ,  r a t h e r  h o t  and - 
n o t  ve ry  windy a t o l l .  It i s  i n  t h e  t radewind r e g i o n ,  w i t h  p r e v a i l i n g  
winds from t h e  two e a s t e r n  q u a d r a n t s ,  t h o s e  from t h e  NE o c c u r r i n g  more 
than  one-half  o f  t h e  t i m e .  A minor component, u s u a l l y  less than  10% i n  
a  y e a r ,  is from t h e  wes te rn  q u a d r a n t s .  Calm weather  p r e v a i l s  between 
1 0  and 30% of o b s e r v a t i o n s  f o r  most y e a r s .  

Wind speeds  a r e  p reponderan t ly  between 2  and 7  mete r s  p e r  second,  
i n  some e x c e p t i o n a l  y e a r s  up t o  20% between 7  and 14 m/sec ,  u s u a l l y  
much less. The arrows of t h e  wind r o s e s  of t h e  U .  S. Navy P i l o t  c h a r t s  
a r e  u s u a l l y  f o r  Beaufor t  s t r e n g t h  3  (4.4 m/sec) o r  4  (6.7 m/sec) ,  b u t  
i n d i c a t e  1% g a l e s  (over  Beaufor t  8  o r  16.9  m/sec) 1% of t h e  t ime  f o r  
t h e  ocean s q u a r e  10-20°s ,  150-160" W. 

Hur r icanes  (= typhoons,  c y c l o n e s )  a r e  uncommon i n  SE P o l y n e s i a ,  
e s p e c i a l l y  s o  i n  t h e  west  of t h e  a r e a ,  b u t  s t r o n g  winds and s to rm waves 
can a f f e c t  c o r a l  a t o l l s .  Hur r icane  Emma (Feb.-March 1970) passed c l o s e r  
t o  Mopelia t h a n  most s to rms .  I n  A p r i l  1977, h u r r i c a n e  Rober t ,  p a s s i n g  
w i t h i n  200 km SW of  Mopelia on t h e  1 9 t h ,  brought heavy r a i n s ,  s t r o n g  
winds and rough s e a s  throughout  t h e  S o c i e t y  I s l a n d s .  T r o p i c a l  d e p r e s s i o n  
Diana (16-20 Feb. 1978) passed very  n e a r  Mopelia b r i n g i n g  record  r a i n s  
(676 mrn f o r  t h e  month) and c u t t i n g  down c o p r a  p roduc t ion  on S c i l l y  and 
Mopelia.  One of t h e  h u r r i c a n e s  o f  t h e  e x t r a o r d i n a r y  1983 s e a s o n ,  Rewa 
(Reva),  a t  one p o i n t  was headed west  i n  t h e  d i r e c t i o n  of Mopelia and t h e  
o t h e r  two wes te rn  a t o l l s .  The peop le  on them (19 on Mopel ia)  were picked 
up by s h i p s  (March l l ) ,  b u t  r e t u r n e d  t h e  n e x t  day a f t e r  Rewa a b r u p t l y  
changed c o u r s e  j u s t  n o r t h  of Tupai and tu rned  SE. 

Temperatures:  Mopelia has  an  equab le  t r o p i c a l  mar i t ime  tempera tu re  
regime i n  which t empera tu res  change more between day and n i g h t  (5" range  
i n  J u n e ,  6.2 i n  Dec. & J a n . )  t h a n  from season  t o  season.  They range  i n  
a b s o l u t e  from 20" C t o  about  35" C b u t  average  24 t o  28" C ,  w i t h  a  mean 
tempera tu re  f o r  t h e  warmest month, March, of 27.6 and f o r  t h e  c o o l e s t ,  
August ,  of  25.5 (= annual  range  o f  2 .1" ) .  

R a i n f a l l :  P r e c i p i t a t i o n  r a n g e s ,  a n n u a l l y ,  between 909 (1972) and 2519 
mm (1979) ,  w i t h  a  mean of  1823 mm (1953-1980). Two-thirds of t h e  r a i n -  
f a l l  o c c u r s  d u r i n g  t h e  warmest season  November-April, t h e  w e t t e s t  month 
be ing  December (average  268 mm) and t h e  d r i e s t  J u l y  (62 mm). There can  



be g r e a t  v a r i a t i o n  from y e a r  t o  y e a r  w i t h  r e c o r d  r a i n f a l l  i n  January  
1965 of 693 mm and r e c o r d  low i n  J u l y  1963 of 0.  There  a r e  u s u a l l y  10- 
20 o r  more r a i n y  days  p e r  month, w i t h  a n  a b s o l u t e  24 hours  maximum i n  
December 1971  of 211 mm, and 155 mm,September 1 9 6 9 , f o r  t h e  d r y  season.  
Absolute  minimum i n  wet s e a s o n ,  March 1962 and November 1961 b o t h  w i t h  
20 mm. 

Other f a c t o r s :  - F a c t o r s  which change l i t t l e  o v e r  t h e  y e a r  i n c l u d e  r e l a -  
t i v e  humidi ty ,  s e a  l e v e l  a tmospher ic  p r e s s u r e ,  and s u n s h i n e  and c l o u d i -  
ness .  R e l a t i v e  humidi ty  shows a  mean d a i l y  v a l u e  of  80% e v e r y  month 
of t h e  y e a r  w i t h  mean d a i l y  maxima between 86 (August)  and 90 ( January ,  
February)  and a b s o l u t e  d a i l y  maxima of 100 f o r  a l l  months; mean d a i l y  
minima 66 (September) t o  71  ( F e b r u a r y ) , a b s o l u t e  recorded  minima, 55 
(March) and 36 (August) .  Atmospheric p r e s s u r e  a t  s e a  l e v e l  changes  v e r y  
l i t t l e  throughout  t h e  y e a r ,  excep t  f o r  t h e  minima which may i n d i c a t e  t h e  
passage of major s to rms .  For i n s t a n c e ,  d u r i n g  t h e  stormy weather  of 
December 1971, a  low of 995.6 mb was recorded  a t  Mopelia.  Sunshine and 
c l o u d i n e s s :  I n  t h e  mean, t h e  sky  i s  about  112 obscured by c l o u d s  a t  a l l  
s t a n d a r d  h o u r s  of  o b s e r v a t i o n s ,  bu t  t h e  sun i s  comple te ly  obscured a l l  
day o n l y  about  11 days p e r  y e a r .  V i s i b i l i t y  is e s t i m a t e d  by o b s e r v e r s  
t o  b e  e q u a l  o r  s u p e r i o r  t o  20 km on 340 days of t h e  y e a r .  I 



GEOGRAPHICAL SETTING 

Mopelia i s  a  s m a l l  a t o l l ,  somewhat t r a p e z o i d a l ,  w i t h  t h e  c o r n e r s  
c o r r e s p o n d i n g  f a i r l y  w e l l  t o  t h e  p o i n t s  of t h e  compass, t h e  N-E and 
W-S s i d e s  b e i n g  l o n g e r  t h a n  t h e  o t h e r  two. The r e e f  is  con t inuous  ex- 
c e p t  f o r  t h e  narrow p a s s  l o c a t e d  a b o u t  half-way between t h e  west  and 
n o r t h  c o r n e r s .  It i s  nar rowes t  a l o n g  t h e  NE s i d e  of t h e  a t o l l ,  where 
i t s  s u r f a c e  i s  covered  by a  c o n t i n u o u s  s t r i p  of d r y  l a n d ,  t h e  main 
i s l e t .  The s o u t h  t i p  of t h i s  s t r i p ,  j u s t  beyond t h e  E  c o r n e r  of t h e  
a t o l l  i s  prolonged by a  s m a l l  sandy i s l e t ,  P e t e r o .  Near t h e  n o r t h  t i p  
of t h e  main i s l e t ,  and s e p a r a t e d  from i t  by a  s h a l l o w  bay,  is  Aveu 
i s l e t ,  a t  t h e  n o r t h  c o r n e r ' o f  t h e  r e e f .  There  is  a n o t h e r  l a r g e r  i s l e t ,  
Tavae,  a t  t h e  west  c o r n e r  of t h e  a t o l l ,  and between i t  and t h e  p a s s  a  
number of v e r y  s m a l l  i s l e t s  a r e  s c a t t e r e d  on t h e  lagoon s i d e  of t h e  W-N 
r e e f .  For our  p r e s e n t  p u r p o s e s ,  t h e  l a r g e r  ones  a r e  numbered 1 t o  5 ,  
no. 4 be ing  l a b e l l e d  Motu Manu on t h e  c h a r t  and no.  5 l i n i n g  t h e  p a s s .  
There  i s  no d r y  l a n d ,  excep t  pe rhaps  f o r  some p a t c h e s  of rock  t o  be  
d i s c u s s e d  below, on t h e  W-S and S-E p a r t s  of t h e  r e e f ,  and t h e y  were 
n o t  examined by me. 

The most s t r i k i n g  a s p e c t ,  a s  one approaches  Mopelia from t h e  e a s t ,  
is t h e  o c c u r r e n c e  on t h e  r e e f  f l a t ,  l i k e  a  s i d e w a l k  above a  s t r e e t ,  of 
a  h i g h e r  r o c k  s u r f a c e  which,  from a  d i s t a n c e ,  seems v e r y  r e g u l a r  i n  
h e i g h t ,  one mete r  o r  more above t h e  r e e f  f l a t .  T h i s  would appear  t o  
be  an  o l d e r  r e e f  s u r f a c e ,  p laned  and l o c a l l y  d i s s e c t e d .  Where i t  t o u c h e s  
on t h e  i s l e t s ,  i t  becomes a n  i m p o r t a n t  t y p e  of s u b s t r a t u m  f o r  l a n d  p l a n t s .  
It is broken i n t o  p a t c h e s  of  v a r y i n g  s i z e s ,  t h e  l a r g e s t  of which s t r e t c h  
between t h e  main i s l e t  and Aveu, l i n i n g  t h e  oceanward s i d e  of bo th  i s l e t s ,  
and a l o n g  b o t h  s i d e s  of t h e  pass .  S i m i l a r ,  b u t  more s c a t t e r e d  p a t c h e s  
a r e  s t r u n g  a l o n g  t h e  S-E r e e f  f l a t ,  and what seems t o  be t h e  same rock  
forms p a t c h e s  a t  t h e  s o u t h  t i p  of  P e t e r o  i s l e t  and beyond, and a l o n g  t h e  
ocean s i d e  of t h e  main i s l e t  a t  t h e  e a s t  c o r n e r  of t h e  a t o l l .  

The lagoon of Mopelia i s  r a t h e r  deep,  l o c a l l y  r e a c h i n g  40 m e t e r s .  
I t  was s t u d i e d  i n  d e t a i l  and mapped by G u i l c h e r  e t  a 1 . ( 1 9 6 9 ) .  Some 
c o r a l  p a t c h e s  come up v e r y  c l o s e  t o  t h e  s u r f a c e  of t h e  w a t e r .  A s  i n  
c o r a l  i s l a n d  l agoons  everywhere ,  t h e  c o l o r  of t h e  w a t e r  v a r i e s  w i t h  t h e  
d e p t h ,  t h e  b r i g h t  b l u e  of t h e  s o u t h e r n  p a r t  l o c a l l y  g i v e s  way t o  s h a l -  
lower  g reen  a r e a s ,  p a s s i n g  t o  v e r y  p a l e  a s  t h e  s h o r e s  a r e  approached.  
The l agoon  s h o r e s  of t h e  i s l e t s  a r e  a lmos t  everywhere sandy.  There  i s  
a  p a t c h  of  i n c i p i e n t  beachrock on t h e  lagoon s h o r e  of Tavae i s l e t ,  b u t  
i t  b a r e l y  emerges.  Some rocky s h o r e s  occur  on t h e  main i s l e t  forming 
s m a l l  p o i n t s  j u t t i n g , i n t o  t h e  lagoon.  



SUBSTRATUM 

On an a t o l l  such a s  Mopelia, t h e  whole above-water land a r e a  is 
formed of organic  l imes tone ,  ske l e tons  and fragments of t e s t s  of marine 
animals and p l a n t s .  This  m a t e r i a l  may be s o l i d  f o s s i l  r ee f  with c o r a l s  
i n  p o s i t i o n  of growth, wi th  i n t e r s t i c e s  and openings f i l l e d  i n  wi th  
c l a s t i c  fragments,  s t i l l  l oose  o r  cemented, o r  l i t h i f i e d  i n t o  b r e c c i a s  
o r  conglomerates.  Much of t h e  islet  sediment forms unconsol idated p i l e s  
of d e b r i s ,  t h e  t e x t u r e  of t h e  organic  fragments ranging from sand t o  
pebbles ,  cobbles  and smal l  boulders  i n  v a r i o u s l y  so r t ed  o r  unsorted mix- 
t u r e s ,  and e i t h e r  water-worn and rounded o r  angular  and sharp .  

The ba re  s u r f a c e s ,  whether l i t h i f i e d  o r  l oose ,  a r e  g e n e r a l l y  black- 
ened by e n d o l i t h i c  blue-green a l g a e ,  which a r e  s a i d  t o  c o n t r i b u t e  t o  
weathering by d i s i n t e g r a t i o n  and subsequent s o l u t i o n  of t he  rock  sur-  
f aces .  Wherever l oose  sand i s  not  dense ly  covered by vege t a t i on  t h e  
s u r f a c e  cen t imeter  o r  s o  is caked, s t u c k  toge the r  by a  mass of blue- 
green a l g a e  of s e v e r a l  kinds t o  form a f r i a b l e ,  o r  when wet, ge l a t i nous ,  
C rus t ,  a l s o  of a  c la rk ,usua l ly  gray c o l o r .  

Around much of t h e  per iphery  of t h e  land a r e a  a  p la t form o r  ledge  
of i s l and  conglomerate is  exposed, p ro t rud ing  from beneath t h e  mass of 
unconsol idated m a t e r i a l ,  and l o c a l l y  extending ac ros s  t h e  reef  t o , f o r m  
pa tches  and blocks on t h e  r ee f  f l a t .  Such a  p la t form poss ib ly  extends 
a c r o s s  a l l  o r  most of t h e  i s l e t s ,  underlying t h e  loose  overburden o r  
s o i l .  It was no t  p o s s i b l e  t o  i n v e s t i g a t e  t h i s  by d igging  o r  boring test 
ho l e s  i n  t h e  t i m e  a v a i l a b l e .  

Along t h e  seaward windward coas t  is a  broad low beach r i d g e  of 
c l a s t i c  m a t e r i a l ,  mostly c o a r s e  i n  t e x t u r e ,  with some sand and much 
s h i n g l e  thrown up a g a i n s t  i t  a s  beaches. 

On a t o l l s  gene ra l l y ,  and s t r i k i n g l y  s o  on Mopelia, t h e r e  is very 
l i t t l e  s o i l  formation.  General ly  some humus accumulates i n  t he  su r f ace ,  
darkening i t .  I n  coa r se  sediments t h i s  humus tends t o  f i l l  t h e  i n t e r -  
s t i c e s  and form a ma t r ix  which con ta in s  q u a n t i t i e s  of p l a n t  r o o t s ,  and 
undoubtedly nour i shes  t h e  p l a n t s .  

Inland t h e  s o i l  t ends  t o  be sandy, mixed wi th  l a r g e r  c o r a l  fragments.  
Here, where humus would normally accumulate t o  form good s o i l  f o r  p l an t  
growth, p e r i o d i c  c l e a r i n g  of undergrowth and burning of t r a s h ,  coconut 
l e a v e s ,  and l i t t e r ,  keeps what l i t t l e  humus could be expected from bui ld-  
i ng  up i n  any q u a n t i t i e s .  The s u r f a c e  l a y e r s  a r e  darkened, but  wi th  low 
organic  con ten t ,  g ray ish  t o  "milk-chocolate" c o l o r ,  soon changing down- 
ward t o  p a l e  c o r a l  sand and g rave l .  This  s o i l  p r o f i l e ,  c a l l e d  t h e  
"Shioya S o i l  Ser ies ' '  i n  Micronesia ,  is no to r ious ly  d e f i c i e n t  i n  c e r t a i n  
minor but e s s e n t i a l  n u t r i e n t s ,  judging by ana lyses  of Shioya samples from 
t h e  Marshal l  I s l ands .  This  is most l i k e l y  t h e  case  o,n Mopelia, too.  

I n  t h e  t r o p i c s  g e n e r a l l y ,  l i t t e r  of l e aves  and o t h e r  p l a n t  d e b r i s  
decomposes very  r a p i d l y  and even good s o i l s  tend t o  be r a t h e r  t h i n .  In 



a t o l l s ,  under some t r e e s ,  t he  l i t t e r  remains f o r  some time and i s  
e s p e c i a l l y  n o t i c e a b l e  i n  pure  s t a n d s  of Tourne fo r t i a ,  Guet ta rda ,  Suriana 
and e s p e c i a l l y  Pandanus. Very t h i n  l a y e r s  of d i s co lo red  " s o i l "  occur 
under t h e  l i t t e r .  

I n  one o r  two p l aces ,  e s p e c i a l l y  i n  t he  i n t e r i o r  of Motu Manu, a r e  
sma l l  a r e a s  of phosphat ic  s o i l ,  such a s  is c a l l e d  t h e  Jemo S e r i e s  i n  
Micronesia,  found under P i son ia  groves i nhab i t ed ,  a t  l e a s t  formerly,  by 
l a r g e  numbers of  sea-b i rds .  The s o i l  p r o f i l e  i nc ludes ,  under l ea f  lit- 
t e r ,  o f t e n  s t a i n e d  wi th  guano, a  top  l a y e r  of a c i d  raw humus of p a r t l y  
decomposed P i son ia  l eaves  and twigs ,  then a  l a y e r  of crumbly o r  sub- 
l i t h i f i e d  c o r a l  sand a l t e r e d  o r  p a r t l y  a l t e r e d  t o  calcium phosphate,  
brown wi th  wh i t e  speck le s  and l i g h t  i n  weight ,  t h i s  over ly ing  una l t e r ed  
c o r a l  sand. Areas of t h e  "Jemo" phosphat ic  l a y e r  may e x i s t  e lsewhere 
on t h e  a t o l l ,  marking the  s i t e s  of former P i son ia  groves,  but  very  d i f -  
f i c u l t  t o  d i s t i ngu i sh ,  when exposed and weathered, from ord inary  c o r a l  
rock. 

Normally d i f f e r e n c e s  i n  s o i l  a r e  i n d i c a t e d ,  a t  l e a s t  roughly, by 
d i f f e r e n c e s  i n  vege t a t i on .  Here on Mopelia most such i n d i c a t i o n s  a r e  
e l imina ted  by t h e  conversion of t h e  land t o  coconut p l a n t a t i o n .  However, 
P i s o n i a  groves ,  when r e l a t i v e l y  pure  s t a n d s ,  may i n d i c a t e  "Jemo" phos- 
phate.  Suriana almost s u r e l y  i n d i c a t e s  sand o r  l oose  g r a v e l ,  whi le  
Pemphis almost a s  r e l i a b l y  i n d i c a t e s  consol ida ted  l imes tone  rock. 

One more t h i n g  should be mentioned. I n  p l a c e s , i f  ho l e s  a r e  dug i n  
t h e  i n t e r i o r  unconsol idated a r e a s ,  bur ied  s o i l  p r o f i l e s  a r e  encountered,  
i n d i c a t e d  by darkened hor izons  covered wi th  l i g h t e r ,  f r e s h e r  sediments.  
These appa ren t ly  o r i g i n a t e  when seve re  storm-waves c a r r y  l a r g e  amounts 
of beach sediments  i n t o  t h e  i n t e r i o r ,  spreading unweathered l a y e r s  on 
top  of a  developed s o i l .  This  phenomenon i s  common on many a t o l l s ,  and 
shows up i n  some p r o f i l e s  on Mopelia. Animal a c t i v i t y  a l s o  c r e a t e s  
some mixing and tu rn ing  over  of t h e  s o i l .  Earthworms occur  on a t o l l s ,  
bu t  i n  very smal l  numbers, and most of t he  d i s tu rbance  of land s u r f a c e s  
r e s u l t s  from t h e  burrowing of land c r abs ,  and l o c a l l y  probably coconut 
c r a b s ,  a s  observed on Motu Aveu where f a i r l y  l a r g e  ho l e s ,  exposing 
"milk chocolate"  s o i l ,  were common under Tourne fo r t i a  t r e e s ,  and where 
s o i l  l a y e r s  became mixed when t h e  h o l e s  co l lapsed .  



LAND VEGETATION 

The o v e r r i d i n g  c h a r a c t e r i s t i c  of t h e  v e g e t a t i o n  of Mopelia i s  t h a t  
most of i t ,  e s p e c i a l l y  i n l a n d ,  i s  very  profoundly d i s t u r b e d ,  coconut 
palms having been p l an t ed  everywhere. I n  1963 t h e  only t r a c e s  remin is -  
cen t  of what t h e  o r i g i n a l  i n l and  v e g e t a t i o n  may have been l i k e  could be 
found a t  t h e  sou the rn  end of t h e  main i s l e t  and on Tavae i s l e t .  Unfor- 
t u n a t e l y ,  t h e  l a t t e r ,  by f a r  t h e  most i n t e r e s t i n g  p a r t  of t h e  a t o l l ,  
could on ly  be examined on 2  s h o r t  v i s i t s  when boa t  t r a n s p o r t a t i o n  was 
a v a i l a b l e .  From t h e s e  a r e a s ,  i t  appears  t h a t  t h e  a t o l l  must have been 
o r i g i n a l l y  covered by a  t a l l  mesophytic f o r e s t . c o n s i s t i n g  of a  l o c a l l y  
va ry ing  mix tu r e  o f  a  few s p e c i e s .  There  may have been a  lower s t o r y  
of s a p l i n g s ,  sma l l e r  t r e e s  and t a l l  s h rubs ,  and i n  t h e  ground cover  
mos t ly  shade- loving f e r n s .  Th i s  f o r e s t  would be comparable t o  t h a t  i n  
t h e  c e n t r a l  o r  sou the rn  Marsha l l  I s l a n d s ,  though perhaps  not  a s  l uxu r i -  
a n t  a s  t h a t  known i n  t h e  southernmost (and w e t t e s t )  of t h e s e  e t o l l s ,  
a s  could be  expected from a  comparison of r a i n f a l l  d a t a .  

The s h o r e  v e g e t a t i o n  of Mopelia has  undoubtedly been much l e s s  a f -  
f e c t e d  by human i n t e r v e n t i o n  t han  t h e  i n l and  f o r e s t ,  bu t  i t  i s  a l s o  l e s s  
c h a r a c t e r i s t i c  of a  p a r t i c u l a r  a t o l l  o r  group of a t o l l s  because i t  i s  
l e s s  i n f l uenced  by t h e  v a r i a b l e s  i n  t h e  subs t ra tum and t h e  c l i m a t e  
(mostly r a i n f a l l ) ,  t h e  e f f e c t s  upon i t  of winds and s a l t - s p r a y  be ing  
pre-eminent . 

The p r i n c i p a l  p l a n t  communities may be  de sc r i bed  i n  g e n e r a l  terms,  
and l o c a l  v a r i a n t s  d i scuss ' ed  i n  a  more d e t a i l e d  account  of t h e  v a r i o u s  
p a r t s  of t h e  a t o l l .  

Ocean sho re s :  Except on t h e  most a r i d  a t o l l s ,  t h e  r i d g e s  of sand 
o r  c o r a l  r ubb l e  t h a t  r i s e  on t h e  ocean s h o r e s ,  e s p e c i a l l y  t o  windward, 
u s u a l l y  suppo r t  a  s c rub  of s a l t -  and d r o u g h t - r e s i s t a n t  sh rubs  about  2-3 
me te r s  i n  maximum h e i g h t .  Th i s  i s  a  r e l a t i v e l y  c o n s t a n t  t y p e ,  wi th  
minor l o c a l  v a r i a t i o n s  i n  s t a t u r e  and s p e c i e s  composi t ion,  throughout  
t h e  Indo-Pac i f ic  t r o p i c s  on a t o l l s  and b a r r i e r  r e d  islets,  w i th  a 
s i m i l a r  bu t  f l o r i s t i c a l l y  d i f f e r e n t  v e g e t a t i o n  on Caribbean and Gulf of 
Mexico c o r a l  i s l a n d s .  I n  t h e  P a c i f i c  a t o l l s ,  t h i s  s t r i p  of s c rub ,  which 
has  been e s p e c i a l l y  w e l l  de sc r i bed  i n  t h e  Marsha l l  I s l a n d s ,  i n c l u d e s  
Scaevola s e r i c e a  a s  a  p r i n c i p a l  component, t o g e t h e r  w i t h  T o u r n e f o r t i a  
a r g e n t e a  and Sur iana  mar i t ima  and v a r i o u s  o t h e r  s p e c i e s  i n  s m a l l e r  
amounts. On Mopelia on t h e  windward seaward s i d e ,  t h a t  i s ,  a long  t h e  
long  N-E main i s l e t ,  t h i s  t y p i c a l  s c r u b  i s  w e l l  developed. Where t h e  
Scaevola ,  Sur iana  and T o u r n e f o r t i a  a r e  r a t h e r  open, t h e r e  a r e  l o c a l l y  
c r eep ing  woody v i n e s  o f  t h e  widespread Indo-Pac i f ic  T r iumfe t t a  - pro- 
cumbens and s c a t t e r e d  clumps o r  sp r ead ing  sh rubs  of Timonius polygamus 
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( ~ u b i a c e a e )  endemic t o  South Po lynes ia .  L ike  ~ c a e v o l a  it has  sh iny  
b r i g h t  g reen  l e a v e s  ve ry  r e s i s t a n t  t o  winds and s a l t - s p r a y .  On t h e  - .  

seaward-s lopes  of t h e  beach-r idges .  t h i s  marginal  s c rub  g e n e r a l l y  forms 
a  ve ry  even cover ,  w i th  p r o s t r a t e ,  s c a t t e r e d  Scaevola  and Timonius a t  
t h e  t o p  of t h e  beach,  becoming c l o s e d ,  dense r  and t a l l e r  landward w i th  
a  v e r y  smooth p r o f i l e  r e s u l t i n g  from wind-shearing by t h e  p r e v a i l i n g  
t r a d e s  l aden  w i th  s a l t - s p r a y .  I n  f a c t ,  t h i s  s c rub  b e l t  forms a  s o r t  



of wind-break a g a i n s t  t h e  wors t  of winds and s a l t  e f f e c t s  and behind i t  
more mesophytic and t a l l e r  v e g e t a t i o n  may o c c u r .  So i t  is on Mopelia 
where immediately behind t h i s  s c r u b ,  on t h e  t o p  o r  on t h e  landward s l o p e  
of t h e  r i d g e s ,  t h e r e  i s  a  s t r i p  w i t h  t a l l e r  Scaevola  and much Gue t ta rda  
s p e c i o s a  l a c e d  w i t h  t h e  orange s t r i n g y  stems of  t h e  p a r a s i t e  Cassytha  
f i l i f o r m i s .  

On more leeward s h o r e s ,  t h e  beach r i d g e s  a r e  l e s s  h i g h ,  and s l o p e  
v e r y  g e n t l y  toward t h e  i n t e r t i d a l  r e e f  f l a t ,  forming a  beach of s m a l l  
g r a v e l  o r  sand.  On such s l i g h t l y  s l o p i n g  s u r f a c e s  t y p i c a l  a t o l l  vege- 
t a t i o n  c o n s i s t s  of s c a t t e r e d  clumps of herbaceous  s a l t - r e s i s t a n t  s p e c i e s ,  
o r  s p r e a d i n g  p r o s t r a t e  h e r b s  o r  s m a l l  woody p l a n t s .  On Mopelia t h i s  
t y p e  is w e l l  developed on t h e  ocean s i d e  of Tavae i s l e t  where i t  i n c l u d e s  
mainly  t u f t s  of Lep turus  r e p e n s ,  s m a l l  depressed  p l a n t s  of P o r t u l a c a  and,  
somewhat more i n l a n d ,  Hel iot ropium anomalum. These p ioneer  s p e c i e s  may 
a l s o  occur  i n  p o c k e t s  of sand o r  s m a l l  g r a v e l  on rocky pavements. Im- 
m e d i a t e l y  behind t h i s  zone of s c a t t e r e d  h e r b s  r i s e s  a  s t r i p  of low 
f o r e s t ,  o f t e n  of p u r e  T o u r n e f o r t i a  a r g e n t e a  w i t h  much l e a f  l i t t e r  benea th .  

The rocky p l a t f o r m s  l i n i n g  some of t h e  i s l e t  s h o r e s  a r e  occupied 
by Pemphis a c i d u l a ,  forming low p r o s t r a t e  mat - l ike  s h r u b s  o r  l a r g e  
d e n s e l y  branching t r e e s  i n  a  p u r e  s t a n d ,  w i t h  every  p o s s i b l e  i n t e r m e d i a t e  
a s p e c t .  

Lagoon s h o r e s :  The v e g e t a t i o n  of t h e s e  s h o r e s  is  more v a r i a b l e ,  a s  
a r e  t h e  s h o r e s  themselves .  I n  t h e  c a s e  of an immense lagoon,  such a s  
some i n  t h e  Tuamotus, t h e  v e g e t a t i o n  may be much exposed t o  t h e  weather  
and a  s c r u b  f r i n g e  s i m i l a r  t o  t h a t  on t h e  ocean s i d e  may p r o t e c t  t h e  
i n l a n d  f o r e s t .  T h i s  does  n o t  occur  on Mopelia. On t h e  l e s s  d i s t u r b e d  
s m a l l e r  i s l e t s  (on Tavae) ,  t h e  lagoon and channe l  edges  of t h e  v e g e t a t e d  
l and  b e a r  f o r e s t  of T o u r n e f o r t i a ,  G u e t t a r d a ,  w i t h  some Pandanus and 
P i s o n i a ,  o r  s c r u b  f o r e s t  o r  t a l l  s c r u b  o f  t h e  same s p e c i e s  (on b i r d  
i s l a n d s ,  Aveu, P e t e r o ) .  Along most of t h e  main i s l e t ,  t h e  lagoon s h o r e  
i s  v e r y  narrow and t h e  coconut p l a n t a t i o n  e x t e n d s  t o  t h e  edge of t h e  
w a t e r  i n  many p l a c e s .  

Mangrove v e g e t a t i o n  and s e a  g r a s s  beds a r e  q u i t e  l a c k i n g .  

Vege ta t ion  i n l a n d :  On v e r y  s m a l l  i s l e t s  such a s  t h e  b i r d  i s l e t s  
and P e t e r o ,  t h e  s t r a n d  s c r u b  f o r e s t  " f i l l s "  t h e  whole l a n d  a r e a ,  w i t h  
some coconut palms i n  t h e  middle ;  e lsewhere ,  e x c e p t  f o r  t r a c e s  of t h e  
o r i g i n a l  f o r e s t ,  t h e  coconut p l a n t a t i o n  c o v e r s  t h e  whole i n t e r i o r  w i t h  
undergrowth i n  v a r i o u s  s t a g e s  of c l e a r i n g  and regrowth.  

There a r e  no marshy a r e a s  and no t a r o  swamps, which i s  n o t  s u r p r i s -  
i n g  on a  s m a l l  a t o l l  where t h e r e  may never  have been a  permanent abor ig -  
i n a l  popu la t ion .  The on ly  o t h e r  a s p e c t  of t h e  v e g e t a t i o n  c o n s i s t s  of 
t h e  few poor ga rdens  and p l a n t e d  s h r u b s  and t r e e s  of t h e  v i l l a g e  and 
t h e  S t a t i o n ,  w i t h  t h e i r  c o r t e g e  o f  i n t r o d u c e d  weeds. 

I n  h i s  s t u d y  of t h e  land v e g e t a t i o n  of t h e  S o c i e t y  I s l a n d s ,  Papy 
(1956: 182-183) gave a  g e n e r a l i z e d  s e c t i o n  from ocean t o  lagoon of t h e  



s o u t h e r n  end of t h e  main i s l e t  o f  Mopelia:  1. sandy beach w i t h  L e p t u r u s  
r e p e n s ,  2 .  s c r u b  of Scaevo la  and Pemphis and on t h e  b e a c h c r e s t  He l io -  
t rop ium,  3 .  f o r e s t  o f  T o u r n e f o r t i a ,  G u e t t a r d a  and Pandanus w i t h  l i a n a s  
and f e r n s .  4 .  f o r e s t  o f  P i s o n i a  w i t h  Boerhav ia  t e t r a n d r a .  and 5 .  s c r u b  
o f  Scaevo la  and Pemphis. L i k e  many o t h e r  o b s e r v e r s ,  Papy t h o u g h t  t h a t  
P i s o n i a  f a v o r e d  a  s o i l  r i c h e r  i n  o r g a n i c  m a t t e r  and guano,  when i n  
- - -  

r e a l i t y ,  t h i s  t y p e  of s o i l  forms under  t h e  P i s o n i a .  

D e s c r i p t i o n  - of i s le ts :  

Motu Aveu: T h i s  i s  a  l a n d  a r e a  a b o u t  0 . 6  km l o n g  and a h a l f  o r  -- 
t h i r d  a s  wide ,  o r i e n t e d  t r a n s v e r s a l l y  on t h e  n o r t h  r e e f  of  t h e  a t o l l ,  a  
h a l f  km o r  l e s s  west  of  t h e  NW end of t h e  main i s l e t .  The n o r t h  (ocean)  
s i d e  i s  a  wide  s t r i p  of  e l e v a t e d  r e e f  r o c k ,  d e n s e l y  covered  by t a l l  
Pemphis s c r u b  which g e t s  s h o r t e r  nor thward toward t h e  s e a ,  where  t h e  
r e e f  r o c k  i s  s e p a r a t e d  by e r o s i o n  i n t o  a  number of  remnants  of  v a r i o u s  
s i z e s ,  t h e  l a r g e r  covered  by Pemphis. The sandy ,  l a r g e r  p a r t  o f  t h e  
i s le t  i s  p l a n t e d  t o  c o c o n u t s ,  b u t  on t h e  wes t  s i d e  a l o n g  t h e  w i d t h  of 
t h e  r e e f  a r e  numerous T o u r n e f o r t i a  trees and some Cord ia  s u b c o r d a t a .  

I s l e t s  on NW r e e f ,  between p a s s  and Motu Tavae: A ha l f -dozen  --- 
r emnan t s  of  t h e  o l d e r  s l i g h t l y  e l e v a t e d  r e e f  p l a t f o r m ,  w i t h  sand  and 
g r a v e l  a c c u m u l a t i o n s ,  p l u s  many s m a l l  r o c k s  a r e  s c a t t e r e d  SW of t h e  
p a s s .  T h e i r  v e g e t a t i o n  is v e r y  impover i shed ,  b u t  r i c h e r  on t h e  l a r g e r  
i s le ts .  The s p e c i e s  p r e s e n t  a r e  o b v i o u s l y  t h o s e  t h a t  c a n  s t a n d  ex- 
p o s u r e  t o  s u n ,  wind and s a l t - s p r a y ,  w i t h  accumulated  guano and o t h e r  
e f f e c t s  o f  r o o s t i n g  and n e s t i n g  s e a - b i r d s .  Pemphis a c i d u l a  s c r u b  i s  
t h e  most obv ious  and f r e q u e n t  component o f  t h e  v e g e t a t i o n  mosa ics ,  - 

found on o t h e r w i s e  b a r e  r o c k  o r  r o c k  w i t h  a  t h i n  c o v e r  o f  s a n d ,  even 
on some t i n y  r o c k  remnants .  Where t h e  accumula t ion  o f  sand  and g r a v e l  
i s  t h i c k e r ,  Pemphis may b e  whol ly  o r  p a r t l y  r e p l a c e d  by o t h e r  s p e c i e s  
such a s  T o u r n e f o r t i a  a r g e n t e a ,  Scaevo la  s e r i c e a ,  and,  on l a r g e r  i s le t s ,  
P i s o n i a  -- g r a n d i s .  On t h e  one  o r  two l a r g e s t  i s l e t s ,  a few coconut  palms 
a r e  p l a n t e d  and P o r t u l a c a ,  Boerhav ia ,  L e p t u r u s ,  and Achyranthes  a r e  
common. On Motu Manu, i t s e l f ,  i s  a  P i s o n i a  g r o v e  w i t h  a  raw-humus I.ayer 
and p h o s p h a t i z e d  l i m e s t o n e  d e b r i s .  

Motu Tavae:  T h i s  t r i a n g u l a r  wooded i s l e t ,  abou t  1 km on i t s  l o n g  -- 
s i d e ,  i s  s i t u a t e d  a t  t h e  westernmost  p o i n t  of  t h e  a t o l l  r e e f .  It is ,  
m o s t l y ,  a n  accumula t ion  of c o r a l  sand  and g r a v e l ,  l i n e d  a l o n g  t h e  n o r t h  
s h o r e  by o l d ,  much e roded  and p i t t e d ,  s l i g h t l y  e l e v a t e d  " f o s s i l "  beach- 
rock .  The l agoon  s h o r e ,  a  g e n t l y  s l o p i n g  sandy beach ,  shows some i n c i p i -  
e n t  beach r o c k ,  l o c a l l y  s t i l l  s o f t ,  b u t  p a s s i n g  t o  t h e  o l d e r ,  h i g h e r  
beds  nor thward .  A t  t h e  w e s t e r n  e x t r e m i t y  t h e  beach r o c k  i s  l i n e d  t h e n  
r e p l a c e d  w i t h  a n  exposure  o f  e roded  cong lomera te  r e e f  p l a t f o r m ,  s l i g h t l y  
above s e a - l e v e l ,  e x t e n d i n g  o u t  westward t o  a  l i n e  of  p l a t f o r m  remnants  
n e a r  t h e  r ee f -edge .  On some of t h e  p l a t f o r m  r o c k  a t  t h e  w e s t e r n  p o i n t  
o f  t h e  i s l a n d  t h e r e  i s  Pemphis s c r u b ,  w i t h  a  few o u t l y i n g  Pemphis bushes  
on r o c k  s u r f a c e s .  

Most of t h e  i s l e t  s u r f a c e  is  covered  by a  f o r e s t ,  l o c a l l y  v e r y  
d e n s e ,  of  l a r g e  T o u r n e f o r t i a ,  G u e t t a r d a ,  P i s o n i a ,  Cord ia ,  H i b i s c u s  



t i l i a c e u s ,  Pandanus t e c t o r i u s  and Morinda t r e e s  w i t h  s p a r s e  p a t c h e s  of 
coconut palms h e r e  and t h e r e ,  connec ted  by p a t h s  f o r  g a t h e r i n g  n u t s  f o r  
copra  making. The ground c o v e r ,  e s p e c i a l l y  i n  open ings ,  i n c l u d e s  
P o r t u l a c a ,  Boerhavia ,  Thuarea ,  Achyranthes  and Polypodium and o t h e r  
f e r n s .  Around t h e  edges  of  t h i s  f o r e s t  i s  a n  i n t e r r u p t e d  f r i n g e  of  
s m a l l  S u r i a n a  and T o u r n e f o r t i a  w i t h  L e p t u r u s  on sand a t  t o p  of beach.  
I n  openings  and t h i n  p l a c e s  i n  t h e  f o r e s t  Scaevo la ,  S u r i a n a ,  and 
Timonius a r e  common, w i t h  Polypodium, Asplenium, Lepidium, and Ipomoea 
macrantha .  Near t h e  west  end i s  a  t h i n  sand and g r a v e l  a r e a  j u s t  back 
of t h e  s h o r e  w i t h  L e p t u r u s  and He l io t rop ium anomalum, and s e v e r a l  bushes  
of Ximenia americana i n  edges  of f o r e s t .  Around a  c o p r a  shed and house  
i s  a n  opening w i t h  semi-weedy v e g e t a t i o n  of Cyperus ,  T r i u m f e t t a ,  Vigna 
mar ina ,  Euphorbia h i r t a  and p l a n t e d  H i b i s c u s  t i l i a c e u s .  The l a t t e r  
s p e c i e s ,  somewhat i n l a n d ,  forms t a n g l e d  j u n g l e - l i k e  p a t c h e s .  

Motu Tavae i n  1963 was t h e  l e a s t  a l t e r e d  by man of  a l l  t h e  non- 
rocky l a n d  on Mopel ia .  

Mopihaa (Mopelia)  o r  Main I s l e t :  The p r i n c i p a l  l a n d  a r e a  on  --- 
Mopelia A t o l l  i s  a  l o n g ,  narrow s t r i p  of l a n d ,  abou t  8-9 x  0.3-0.5 km, 
l y i n g  on t h e  e a s t  r e e f  of  t h e  a t o l l .  It i s  e s s e n t i a l l y  a  d e p o s i t  of  
c o r a l  g r a v e l  and sand l y i n g  on a  r e e f  p l a t f o r m  s u r f a c e  s l i g h t l y  e l e -  
v a t e d  t o  about  1 m above low t i d e  l e v e l .  Th i s  p l a t f o r m  e x t e n d s  o u t  
from under t h e  l o o s e  d e p o s i t s  of t h e  i s l e t  a t  v a r i o u s  p l a c e s  around t h e  
p e r i p h e r y ,  e s p e c i a l l y  around t h e  two e n d s ,  which form s l i g h t  hooks,  f o l -  
lowing t h e  c u r v e s  i n  t h e  r e e f  ( s e e  map). Along t h e  e a s t  s i d e ,  e s p e c i a l l y ,  
a  beach r i d g e  of  sand t o  mos t ly  c o a r s e  g r a v e l  and c o b b l e s  h a s  been thrown 
up by wave a c t i o n .  

Keeping i n  mind t h e  profound d i s t u r b a n c e  o f  t h e  o r i g i n a l  v e g e t a t i o n  
- - 

and t h e  r e s u l t i n g  l i k e l i h b o d  of  r a p i d  change i n  a s p e c t  i f  t h e  c h a r a c t e r  
of human i n t e r f e r e n c e  v a r i e s ,  we can  d i s t i n g u i s h  t h e  f o l l o w i n g  vege ta -  
t i o n  t y p e s  a l o n g  t h e  ocean s h o r e s .  T h i s  is t h e  l e a s t  d i s t u r b e d  vege ta -  
t i o n  on Mopelia and i t  r e f l e c t s  w e l l  t h e  v a r i a t i o n  i n  exposure  and 
subs t ra tum.  On t h e  windward (N and N-E) s i d e ,  t h a t  i s ,  t h e  ocean s h o r e  
of  t h e  main i s l e t ,  t h e r e  is  h a r d l y  any sandy subs t ra tum.  A t  t h e  
M e t e o r o l o g i c a l  S t a t i o n  (ocean s h o r e  o p p o s i t e  t h e  v i l l a g e )  which s e r v e d  
a s  e x p e d i t i o n  b a s e  camp, t h e  c o b b l e  beach r i d g e  i s  topped by a  d e n s e  
s t r i p  of t a n g l e d  Scaevola  bushes  abou t  1-1.5 m h i g h  w i t h  s t u n t e d  
T o u r n e f o r t i a  t r e e s  r i s i n g  above them. The oceanward s l o p e  of  t h e  r i d g e  
h a s  a  v e r y  open s c r u b  of p r o s t r a t e  Scaevo la ,  w i t h  some v e r y  l o n g  b ranches ,  
a lmos t  l i k e  r u n n e r s ,  and i s o l a t e d  s m a l l  ( a  me te r  a t  most)  T o u r n e f o r t i a  
p l a n t s ,  many of  them r a t h e r  l e a f l e s s .  S c a t t e r e d  s m a l l  p l a n t s  of  S u r i a n a  
mar i t ima  a r e  a l s o  p r e s e n t .  Much of t h e  w h i t e  c o b b l e  ground i s  exposed.  
The s l o p e  p a s s e s  t o  p e b b l e s  and e v e n t u a l l y  t o  a  beach of c o a r s e  sand ,  
b u t  i s  t h e n  b a r e  of p l a n t s  e x c e p t  f o r  a  g r a y  t o  b l a c k  c r u s t  of  a l g a e  .. 

i d e n t i f i e d  by J a n  Newhouse a s  C a l o t h r i x  c o n f e r v i c o l a ,  Phormidium - sub- 
membranaceum and A n a c y s t i s  montana. F a r t h e r  s o u t h - e a s t  where t h e  i s l a n d  
j u t s  somewhat i n t o  t h e  ocean,  t h e  c o b b l e  r i d g e  i s  h i g h e s t ,  pe rhaps  3 m 
above t h e  l e v e l  of t h e  r e e f ,  and t h e  f r i n g e  of s h o r e  v e g e t a t i o n  b e t t e r  
developed.  There  i s  a  wide s t r i p  of Scaevola  s h r u b s ,  up t o  2 m t a l l ,  
and o f  S u r i a n a ,  t h e  p r o f i l e  i l l u s t r a t i n g  b e a u t i f u l l y  t h e  wind-shear ing 



e f f e c t  of t h e  p r e v a i l i n g  t r a d e s .  Oceanward, t h e  s t r i p  passes  smoothly 
t o  lower,  then p r o s t r a t e , p l a n t s  of Scaevola mixed wi th  s c a t t e r e d  ones 
of Timonius polygamus wi th  4- o r  5-pointed c o r o l l a s  and round purp le  
b e r r i e s .  This  p l a n t  was descr ibed  from t h e  Tuamotus, where i t  i s  very 
abundant. 

The open p r o s t r a t e  sc rub  on t h e  upper s lope  of t h e  cobble  r i d g e  
inc ludes  a l s o  s c a t t e r e d  p l a n t s  of Tourne fo r t i a  under a  meter i n  he igh t ,  
and o f t e n  l e a f l e s s ,  and, e s p e c i a l l y  where a  l i t t l e  sand f i l l s  a  hollow, 
t h e  long spreading branches of p r o s t r a t e  Tr iumfe t ta  procumbens. There 
a r e  no herbaceous p l a n t s  i n  t h e  vege t a t i on  f r i n g e  of t h e  windward shore.  
Along t h e  southern  ha l f  of t h e  main i s l e t  t he  beach r i d g e  is narrower,  
lower and of smal le r  cobbles  and pebbles ,  and passes  more r a p i d l y  t o  
a  beach of coa r se  sand. There t h e  s t r i p  of vege t a t i on  is almost pure 
t a l l  Suriana,  2 o r  more meters  i n  h e i g h t ,  w i th  a  c a r p e t  of i t s  smal l  
golden-brown l eaves  covering t h e  ground. 

On t h e  o u t e r  p a r t s ,  where t h e  rock p la t form pro t rudes  from beneath 
t he  sand and g r a v e l ,  t he  vege t a t i on  almost ab rup t ly  changes t o  a  sc rub  
f o r e s t  o r  s c rub  of smal l - leafed ,  i n t r i c a t e l y  branched Pemphis a c i d u l a ,  
varying i n  p l aces  with exposure down t o  a  c reep ing ,  mat- l ike dwarf 
scrub.  I n  l a r g e  p a r t s  of t h e  per iphery ,  bo th  on seaward and lagoonward 
s i d e s ,  t h e   emp phis vege t a t i on , -  o f t &  reaching t r e e - s i z e ,  is t h e - f i , r s t  
impression beneath t he  coconut f o r e s t ,  t h a t  t he  v i s i t o r  g e t s  on ap- 
proaching t h e  i s l a n d .  Pemphis resembles Suriana i n  appearance, but  t h e  
l eaves  a r e  s t i f f e r ,  g r aye r  green,  t h e  twigs a r e  s t i f f  and ha r sh ,  and 
t h e  f lowers  a r e  whi te  i n s t ead  of yellow. 

I n  some a r e a s ,  e s p e c i a l l y  toward the  south  end, where t h e  coconut 
palms a r e  e i t h e r  s p a r s e  o r  absen t ,  inward from t h e  beach r i d g e ,  a  sc rub  
f o r e s t  of Tournefor t ia  occurs ,  occas iona l ly  of s i z e a b l e  t r e e s .  On t h e  
lagoon s i d e ,  where t h e  beach r i d g e  is absen t ,  t h i s  Tourne fo r t i a  f o r e s t  
may be found on t h e  shore ,  o r  d i r e c t l y  back of t h e  Pemphis. I t  may i n  
p l aces  be mixed with,  o r  rep laced  by Guet ta rda ,  Pandanus, Morinda, and 
P i son ia ,  wi th  some r a t h e r  t a l l  ( 2  m) Scaevola,  i n  varying mix tures .  
With t h i s  and i n t o  t h e  coconut p l a n t a t i o n  Timonius may be found i n  an 
open shrub  l a y e r .  A l l  may be tangled wi th  ex t ens ive  v i n e s  of Ipomoea 
macrantha bear ing  l a r g e  whi te  f lowers .  

Where t h e  lagoon sho re  is of sand and l a c k s  pro t rud ing  o ld  reef  
p la t form,  t h e  vege t a t i on  immediately along t h e  shore  may be a  t a l l  
f r i n g e  of Sur iana ,  sometimes hard t o  d i s t i n g u i s h  a t  a  d i s t a n c e  from 
Pemphis except  t h a t  i t  is l i k e l y  t o  be greener .  

In land ,  between t h e  lagoon-coast vege t a t i on  j u s t  descr ibed  and 
t h e  seaward beach r i d g e ,  t h e  e n t i r e  f l a t ,  g r a v e l l y ,  and sandy a r e a  t h e  
f u l l  l eng th  of t h e  i s l e t  has  been converted t o  coconut p l a n t a t i o n .  This  
is t h e o r e t i c a l l y  kept c l e a r  of a l l  vege t a t i on  except  an  open t o  continu- 
ous herbaceous l a y e r  of Stenotaphrum, E r a g r o s t ? ~ ,  Lepturus ,  Tacca, 
Polypodium, and i n  less dense a r e a s ,  o t h e r ,  mostly weedy, herbs .  
Actua l ly ,  one observes  d i f f e r e n t  a r e a s  i n  a l l  s t a g e s  of regrowth of 
woody s p e c i e s  inc lud ing  most of those  mentioned above except Pemphis, 



S u r i a n a ,  and T o u r n e f o r t i a ,  which t h r i v e  b e t t e r  a l o n g  t h e  c o a s t .  The 
l u x u r i a n c e  of t h e  woody regrowth depends l a r g e l y  on how long  t h e  a r e a  
has  remained unc lea red .  A few l a r g e  t r e e s ,  e s p e c i a l l y  G u e t t a r d a ,  a r e  
a p p a r e n t l y  purpose ly  l e f t  s t a n d i n g  i n  t h e  p l a n t a t i o n ,  b u t  no t  many. 

None o f  t h e  v e g e t a t i o n  e x c e p t  t h e  Pemphis which grows on b a r e  
l i m e s t o n e  r o c k  can be s a i d  t o  be  u n d i s t u r b e d ,  o r  n a t u r a l  i n  any ac-  
c e p t e d  s e n s e  of t h e  word. D i s t u r b a n c e  i s  con t inuous  and a l l  vegeta-  
t i o n  may be regarded  a s  p i o n e e r  o r  s u c c e s s i o n a l .  

The v i l l a g e  o f  t h e  p l a n t a t i o n  workers  is l o c a t e d  a t  t h e  n o r t h  end 
o f  t h e  main i s l e t ,  i n  a  bend of t h e  lagoon s h o r e .  Almost d i r e c t l y  op- 
p o s i t e ,  a c r o s s  t h e  l and  s t r i p  and j u s t  i n l a n d  from t h e  ocean beach 
r i d g e  i s  t h e  Meteoro log ica l  S t a t i o n ,  i n  a  fenced y a r d .  Both si tes a r e  
shaded by p l a n t e d  and o t h e r  trees, i n c l u d i n g  Casuar ina ,  Hib i scus ,  Calo- 
phyllum, and t h e  v a r i o u s  households  t end  l i t t l e  gardens .  None of t h e s e  
appeared p a r t i c u l a r l y  f l o u r i s h i n g  i n  1963. I n  s p i t e  of s o i l  brought  
from T a h i t i ,  t h e  s u b s t r a t u m  seemed v e r y  poor and t h e  p l a n t s  unhea l thy .  
They were pe rhaps  a l s o  o v e r l y  shaded by coconut palms. It must be  r e -  
membered a l s o  t h a t  t h e  peop le  came f r o m t h e  Austral ~ ~ l ~ ~ d ~ ,  where con- 
d i t i o n s  a r e  q u i t e  d i f f e r e n t .  

I n  a d d i t i o n  t o  s p e c i e s  i n c l u d e d  i n  t h e  l i s t  of p l a n t s  below, I 
no ted  t h e  f o l l o w i n g :  a  red-flowered H i b i s c u s  - r o s a - s i n e n s i s  o r  a  h y b r i d  
ornamental ,  sweet p o t a t o e s  s a i d  t o  b e  of 2 v a r i e t i e s ,  a  Capsicum w i t h  
e r e c t  r ed  f r u i t ,  2 s i c k l y  tomato p l a n t s ,  s m a l l  manioc p l a n t s  (Manihot 
e s c u l e n t a ) ,  a  s e e d l i n g  mango (Mangifera i n d i c a )  and avocado (Persea  
amer icana) ,  and a  t i n y  "mape" ( Inocarpus  e d u l i s ) ,  "ti" (Cordyl ine  
f r u t i c o s a ) ,  P e d i l a n t h u s  t i thyrna lo ides .  None of t h e s e  p l a n t s  seemed 
l i k e l y  t o  s u r v i v e  long ,  a l t h o u g h  a few belong t o  s p e c i e s  which can grow 
on a t o l l s  w i t h  c a r e .  Other  v e g e t a b l e s  had been t r i e d  b u t  had d i e d .  I 
was t o l d  t h a t  many Calophyllum trees had been knocked down, a s  w e l l  a s  
some "miro" (Thespesia  populnea) ,  a s p e c i e s  which I d i d  n o t  f i n d  any- 
where . 

Motu P e t e r o :  T h i s  i s  a  t i n y  p a t c h  of sand and g r a v e l ,  w i t h  a n  ex- 
t e n s i o n  e a s t  and s o u t h  of r e e f - p l a t f o r m ,  c u t  a t  i t s  edges  by e r o s i o n  
i n t o  s m a l l  remnants.  On t h i s  r o c k  i~ a  low dense  cover  of Pemphis sc rub .  
I n s i d e  t h e  Pemphis zone on t h e  e a s t  and s o u t h  i s  a n  expanse  o f  sand w i t h  
Sur iana  s c r u b .  On t h e  main bodv of t h e  i s l e t  are a few ~ l a n t e d  Cocos 
w i t h  T o u r n e f o r t i a ,  P i s o n i a  and G u e t t a r d a ,  forming a  s m a l l  p a t c h  of 
f o r e s t ,  w i t h  a f r i n g e  of s m a l l  T o u r n e f o r t i a  and S u r i a n a  around i t s  west  
and n o r t h  s i d e s .  

Between t h e  S  t i p  of t h e  Main i s l e t  and P e t e r o ,  and i n s i d e  t h e  pro- 
t e c t i v e  b a r r i e r  formed by o l d e r  ree f - rock  r e m n a n t s , s t r e t c h e s  a  low muddy 
f l a t  u s u a l l y  f r e e  of w a t e r ,  i n  p l a c e s  somewhat e l a s t i c  under foo t  and 
covered w i t h  a p u t t y - l i k e  l a y e r  of cyanophyceae r a n g i n g  i n  c o l o r  from 
d i r t y  ye l low t o  orange-brown and g r e e n  below. When d r i e r ,  t h i s  a r e a  
f e e l s  s a n d i e r  and t h e  b l a c k i s h  c r u s t  of a l g a e  forms lumpy masses o r  
c u r l s  i n  s c a l y  p a t t e r n s .  G u i l c h e r  e t  a l .  (1969: 45) have compared t h i s  
a r e a  t o  a  s m a l l  "sebkha" o r  d e s e r t  d r y i n g  sal t  hard pan. Here I c o l -  
l e c t e d  S c h i z o t h r i x  c a l c i c o l a  and C a l o t h r i x  c o n f e r v i c o l a  ( d e t .  J a n  Newhouse). 
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Of t h e  s l i g h t l y  e l e v a t e d  r e e f  remnants s t r u n g  a l o n g  t h e  r e e f  edge 
P e t e r o  i s l e t  westward t o  t h e  southernmost  of t h e  a t o l l ,  t h e  l a s t  
i n v e s t i g a t e d  by Gui lcher  et a l .  had a v e g e t a t i o n  of Pemphis, Por tu-  
and Lep turus  ( p e r s o n a l  communication). 

MARINE VEGETATION AND FLORA 

Observa t ions  made by t h e  geographers  on t h e  r o l e  of a l g a e  i n  t h e  
fo rmat ion  of t h e  Mopelia r e e f s  were r e p o r t e d  by G u i l c h e r ,  Denizot  and 
B e r t h o i s  (1966) and r e p e a t e d  i n  Gui lcher  et a l . .  (1969: 31) .  The a u t h o r s  
c o n s i d e r  t h a t  t h e  p ink  o u t e r  r e e f  c r e s t  i s  e s s e n t i a l l y  veneered and 
cemented by P o r o l i t h o n  onkodes,  r a t h e r  smooth o r  on ly  s l i g h t l y  undulat -  
i n g ,  and P. craspedium, more i r r e g u l a r  o r  convoluted i n  s u r f a c e ,  and 
found i n  s l i g h t l y  q u i e t e r  s i t u a t i o n s .  The P o r o l i t h o n  spp.  become 
t h i c k e r  when they  overhang o r  even b r i d g e  over  t h e  edges of s u r g e  chan- 
n e l s .  The r o l e  of o t h e r  a l g a e  i n  t h e  r e e f  f l a t  i s  a l s o  d e s c r i b e d .  

I made on ly  a  few c a s u a l  o b s e r v a t i o n s  and c o l l e c t i o n s  of marine  
a l g a e  a s  I walked a c r o s s  s h a l l o w  r e e f  f l a t s  from motu t o  motu. On t h e  
r e e f  f l a t .  around Motu Aveu. I n o t i c e d  bouaue t s  of Halimeda SP.  on - 
sandy subs t ra tum.  Halimeda micrones ica  ( d e t .  Roy Tsuda) was c o l l e c t e d  
under r o c k s  on t h e  r e e f  n e a r  t h e  M e t e o r o l o g i c a l  S t a t i o n ,  a s  was - 
T u r b i n a r i a  o r n a t a .  Large  pebb les  on t h e  r e e f  were e n c r u s t e d  w i t h  a  
red  a l g a  ( C r u o r i o p s i s  s p . ? ) .  

Obviously much work i s  needed on t h e  marine  f l o r a  of Mopel ia ,  as 
indeed on t h e  fauna.  

FAUNA 

Because n o t h i n g  h a s  been pub l i shed  a s  y e t  on t h e  fauna o f  Mopelia,  
excep t  f o r  n o t e s  on t h e  b i r d s  ( T h i b a u l t ,  1974; Holyoak, 1974) ,  I w i l l  
mention b r i e f l y  t h e  an imals  I s a w  d u r i n g  my s t a y .  Among t h e  f i s h ,  I 
on ly  no ted  t h e  s m a l l  ye l low sand s h a r k s  w i t h  a  b l a c k  s p o t  on t h e  d o r s a l  
f i n  (Carcharhinus  melanopte rus )  c r u i s i n g  l a z i l y  i n  t h e  sha l low lagoon 
n e a r  Tavae i s l e t  o r  on t h e  r e e f ,  and some f l a t  f i s h  (Bothus s p . )  camou- 
f l a g e d  on t h e  sha l low r e e f  f l a t .  

We were t o l d  by t h e  p l a n t a t i o n  workers  t h a t  g reen  t u r t l e s  were 
caught  i n  some number, a r r i v i n g  i n  Sept.-Oct. i n t o  t h e  lagoon and on 
beaches .  They s a i d  t h e y  t o o k  abou t  200 a y e a r ,  a l l  females ;  one person  
who had l i v e d  on S c i l l y  f o r  a number o f  r e p o r t e d  t h a t  t u r t l e s  
were much more numerous t h e r e ,  and t h a t  many were t a k e n ,  p o s s i b l y  t o o  
many. A s k i n k  was ex t remely  abundant i n  t h e  p l a n t a t i o n  and e l sewhere ,  
t h e  l a r g e r  ones  hav ing  a n  a z u r e  s t r i p e  on t h e  t a i l  (Emoia cyanura ) .  
Two geckos  were common a l s o ,  one o f  them e s p e c i a l l y  s o  i n  b u i l d i n g s .  
L iza rd  eggs  were o b s ~ r v e d  i n  a s s o r t e d  h i d i n g  p l a c e s  such  a s  c r a c k s  i n  
cupboards and d rawers ,  o l d  coconuts ,  under  t r e e  b a r k  o r  even under s m a l l  
rocks  on t h e  ground. I c o l l e c t e d  Lep idodac ty lus  l u g u b r i s ,  Emoia cyanura  
and Cryptoblepharus  b o u t o n i i  (determined by George Zug, who a l s o  k i n d l y  
gave me t h e  names i n  c u r r e n t  u s e  f o r  a l l  t h e  l i z a r d s ) .  



During h i s  v i s i t s  t o  Mopelia and S c i l l y  a t o l l s ,  E. H. Quayle  ob- 
. . 

se rved  and c o l l e c t e d  r e p t i l e s  and h i s  specimens were i d e n t i f i e d  by 
Ortenburger  (1923):  a s e a  t u r t l e ,  Chelonia mydas ( a s  5. j a p o n i c a ) ,  
from S c i l l y ;  geckos,  Gehyra m u t i l a t a  ( a s  Peropus m u t i l a t u s )  from 
Mopelia,  Gehyra, ocean ica  from both  a t o l l s ,  Lepidodactylus  X u b r i s  -- 
from S c i l l y ,  and ~ k i n k s ,  L i p i n i a  noc tua  ( a s  Leiolopisma n o c t u a ) ,  Emoia 
cyanura  and , a p t o b l e p h a r < s  b o u t o n i i  ( a s  - C. p o e c i l o p l e ~ u s ) ,  a l l  from 
both a t o l l s .  

According t o  Legand (1950:172),  t u r t l e  eggs were c o l l e c t e d  and 
t h e  young t u r t l e s  r a i s e d  i n  pens  on Mopelia f o r  l a t e r  r e l e a s e .  Th is  
experiment l a s t e d  only f o r  a s h o r t  t ime.  

Bi rds  were ve ry  abundant e s p e c i a l l y  on t h e  sma l l e r  motus. The 
r ee f  heron occur red  n e a r  t h e  sho re ,  o r  even f a r  o u t  on t h e  r ee f  f l a t  a t  
t h e  edge of t h e  s u r f ,  on t h e  Main i s l e t  and o f f  Aveu. I saw 5 t o g e t h e r  
nea r  P e t e r o ,  on t h e  r e e f ,  2 da rk  gray-blue,  2 wh i t e  and one w i th  b l u e  
s p o t s ,  a l l  w i t h  ye l low l e g s .  Elsewhere I had no t i c ed  on ly  one o r  2 ,  
a l l  wh i t e  o r  a l l  d a rk ,  bu t  t h e  s p o t t e d  phase was a l s o  mentioned by t h e  
weather  observer  ( " l e  mgteo") from Bora-Bora, who c a l l e d  t h e  herons  
"o tu 'u . "  Other sho re  b i r d s  inc luded  cur lews (Numenius t a h i t i e n s i s )  
c a l l e d  k i v i  by t h e  workers and golden p love r s  ( P l u v i a l i s  dominica f u l v a )  
seen  fo r ag ing  on t h e  lagoon sho re  o r  walking i n  t h e  p l a n t a t i o n .  Also 
on sho re ,  some yellow-legged g r ay i sh  b i r d s  which may have been wandering 
t a t t l e r s  (Hete rosce lus  incanus) .  

Of land b i r d s  I saw on ly  a few mynah b i r d s  (Acr ido theres  t r i s t i s )  
i n  t h e  v i l l a g e ,  and a l ong - t a i l ed  b i r d  i n  a coconut palm which must have 
been t h e  New Zealand cuckoo (Eudynamis t a i t e n s i s ) .  Quayle, i n  1921, 
observed t h e  v i n i  (Vin i  pe ruv i ana )  i n  smal l  numbers on Mopelia,  but  i t  
was nowhere t o  be seen i n  1963. Chickens were kep t  i n  t h e  v i l l a g e .  

Seab i rds :  s e v e r a l  s p e c i e s  were p r e sen t  i n  l a r g e  numbers. 

F r i g a t e  b i r d s  (Frega ta  s p . )  were observed f l y i n g  and chas ing  boobies  
and t r o p i c - b i r d s  t o  s t e a l  t h e i r  f i s h .  They were n e s t i n g  i n  Pemphis t r e e s  
and one ve ry  s m a l l  naked ch i ck  and some downy young were observed,  a s  
w e l l  a s  one w i t h  wh i t e  neck and b r e a s t  and r u s t y  head s i t t i n g  i n  a t r e e .  
Many more b i r d s  cou ld  be s een  bu t  t h e  n e s t s  could no t  b e  i n spec t ed .  

Brown boobies  (Sula  l e u c o g a s t e r )  were seen  most ly  around t h e  b i r d  
i s l e t s  on t h e  NW s i d e .  The i r  n e s t s ,  on sand o r  sma l l  g r a v e l ,  were l a r g e ,  
sometimes 10-15 cm t h i c k ,  and made up of coconut husks ,  branches  o r  
p l a n t s  of P o r t u l a c a ,  twigs  and l e a v e s  of -- P i s o n i a  and Tou rne fo r t i a ,  and 
con ta ined  eggs o r  naked and downy ch i cks .  Red-footed boobies  (Sula  
s u l a  r u b r i p e s )  n e s t  i n  t h e  Pemphis shrubs  o r  t r e e s  between Motu Aveu - 
and t h e  main i s l e t  and on t h e  lagoon s i d e  of t h e  main i s l e t ;  on P e t e r o  
i s l e t ,  they  s a t  i n  Pemphis bu t  a l s o  i n  Tou rne fo r t i a  t r e e s .  The l a r g e s t  
number were on Motu Tavae and t h e  v a r i o u s  b i r d  i s l e t s ,  w i th  l a r g e  ch i cks  
and dark  co lo r ed  f l y i n g  j u v e n i l e s .  I could no t  look  i n t o  t h e  n e s t s  f o r  
eggs o r  sma l l  ch i cks .  



Red- ta i l ed  t r o p i c - b i r d s  (Phaethon r u b r i c a u d a )  were f a i r l y  numerous 
on Mopelia.  The p l a n t a t i o n  workers  p u l l e d  o u t  t h e i r  r e d  t a i l  f e a t h e r s  
and showed me l a r g e  bunches of  them. The b i r d s  were s e e n  f l y i n g  b u t  
mos t ly  s i t t i n g  i n  n e s t s  on Motu Manu and Motu Tavae. Large  c h i c k s ,  
downy w i t h  w h i t e  and b l a c k  s p e c k l e d  wings and a  s t r o n g  b l a c k  beak,  s a t  
under low T o u r n e f o r t i a  t r e e  b ranches ,  w a i t i n g  f o r  p a r e n t s .  On Motu 
Tavae,  downy c h i c k s ,  some v e r y  s m a l l ,  were  h idden  under l a r g e  r o o t s  o r  
h o r i z o n t a l  t r e e  l imbs .  To r e a c h  them, t h e  p a r e n t  b i r d s  had t o  c rawl  
and d r a g  themse lves  th rough  t a n g l e d  v e g e t a t i o n  from t h e i r  l a n d i n g  and 
t a k i n g  o f f  a r e a s  i n  t h e  open. 

Among t h e  t e r n s ,  t h e  s o o t y  t e r n s  ( S t e r n a  f u s c a t a )  were  t h e  most 
abundant ,  r o o s t i n g  and n e s t i n g  i n  open a r e a s  among a l l  t h e  b i r d  i s l e t s .  

A l a r g e  colony w i t h  eggs  s a t  on i s l e t s  1 and 2 ,  a n o t h e r  w i t h  eggs  and 
t i n y  c h i c k s  on t h e  n e x t  2  i s l e t s  and a l o n g  t h e  edges  of  Motu Manu and 
a iong  t h e  Pass .  

The brown nodd ies  (Anous -. s t o l i d u s )  were n o t  observed n e s t i n g .  
They f l e w  o v e r  t h e  lagoon and r e e f s  o r  s a t  on r e e f  remnants a l o n g  t h e  
s h o r e  n e a r  Motu Aveu and S  of  P e t e r o ,  a l l  p o i n t i n g  i n t o  t h e  wind. 

The c r e s t e d  t e r n  (Tha lasseus  b e r g i i )  f i s h e d  s i n g l y  o r  i n  s m a l l  
g roups ,  p a t r o l i n g  t h e  lagoon s h o r e s  of  t h e  main i s l e t .  A few were s e e n  
s i t t i n g  on r o c k s  S  of  P e t e r o .  Between b i r d  i s l e t s  2  and 3 ,  t h e y  s a t  
on an open g r a v e l  bank, b l a c k  c r e s t  e r e c t , w i t h  one o r  two s m a l l  c h i c k s .  

The most f a m i l i a r  and i n q u i s i t i v e  of  a l l  t h e  b i r d s ,  t h e  f a i r y  t e r n s  
(Gygis a l b a )  occur red  i n  s m a l l  groups  n e a r  Motu Manu and o t h e r  b i r d  
i s l e t s .  One a t  l e a s t  had a  downy c h i c k  i n  camouflage plumage, d i g g i n g  
i t s  s h a r p  c laws i n t o  t h e  b ranch  where i t  had ha tched .  The f a i r y  t e r n s  
f l ew o v e r  t h e  r e e f  and l agoon ,  and f l u t t e r e d  i n  t h e  p l a n t a t i o n  and n e a r  
b u i l d i n g s ,  v i s i t i n g  and examining e v e r y t h i n g .  

R a t s  were p r e s e n t ,  a s  evidenced by h o l e s  chewed i n  f a l l e n  coconu t s .  
I o n l y  saw 2 ,  one on Motu Manu, and on Motu Tavae a  s m a l l  brownish one 
w i t h  a  l o n g  t a i l  which I took  t o  be R a t t u s  e x u l a n s ,  t h e  P o l y n e s i a n  r a t .  

The p l a n t a t i o n  workers  k e p t  a  number of p i g s ,  wander ing about  t h e  
v i l l a g e  and t h e  p l a n t a t i o n .  Some had been g iven  an armload of  P o r t u l a c a  
sp .  t o  e a t .  There  were a  dog and a  c a t  o r  two. 

Among l a n d  i n v e r t e b r a t e s ,  commonly s e e n  i n s e c t s  were:  mosqui toes  ( i n -  
c l u d i n g  -- Aedes ---- p o l y n e s i e n s i s ) ,  f l i e s ,  i n c l u d i n g  a  b r i g h t  m e t a l l i c  g reen  one 
i n  g r a s s y  a r e a s ,  wasps w i t h  s m a l l  papery  n e s t s ,  a n t s ,  s m a l l  moths,  a  b l a c k  
b u t t e r f l y  w i t h  b l u e  s p o t s  ( H ~ l i m n a s  - s p . ? )  from C o r d i a ,  dragon f l i e s  w i t h  

P. 

t h i c k  r e d  b o d i e s ,  b e e t l e s ,  a  d e l i c a t e  g reen  g rasshopper  and cockroaches .  I 
observed many s m a l l  s p i d e r s ,  an  i s o p o d ,  d ip lopods  and a  few earthworms. A 
few o f  t h e s e  were  c o l l e c t e d  b u t  n o t  y e t  named. Scolopendra  m o r s i t a n s  i s  -. --- 
r e p o r t e d  t o  be  p r e s e n t ,  b u t  I d i d  n o t  s e e  i t .  Hermit-crabs were v e r y  com- 
mon, I c o l l e c t e d  a t  l e a s t  2  s p e c i e s  of Coenobi ta .  The l a r g e  r e d  ones  i n  ---- 
t h e i r  Turbo s h e l l s  o f t e n  p i l e d  up i n  t h e  shade  o r  among r o o t s  of s h r u b s ,  -. 
e s p e c i a l l y  T o u r n e f o r t i a  and could  be  found c l imbing  up t o  1 m o r  more i n  
t h e  t r e e s .  Coconut c r a b s  (Bi rgus  l a t r o )  were  r e p o r t e d .  . -. 



From an old coconut and dark soil and litter under Guettarda I 
collected tiny land molluscs (all det. H. A. Rehder): Assiminea sp., 
Lamellidea pusilla (Gould), Gastrocopta pediculus (Shuttleworth), -. Opeas 
gracile (Hutton), and Opeas oparanum (~fxffer). With these were 2 
marine gastropods: Bittium zebrum (Kiener) and Mitrella rosida (Reese). 

Marine Mollusca --. 

by Harald A. Rehder, Smithsonian Institution 

The following list of 64 species comprises all the species collected 
by my wife Lois and me on Mopelia, or recorded from there by Dautzenberg 
and Bouge (1933). These authors listed 27 species as occurring on this 
atoll. I have marked with an asterisk those species listed by them that 
we did not find during our brief stay on Mopelia of only one day in April 
1973. I have cited in the synonymy of certain species the names given 
by Dautzenberg and Bouge that are not now in current use. 

It goes without saying, of course, that this list is in no way com- 
plete, as more extensive collecting would considerably increase it. 

Patella (Scutellastra) - flexuosa Quoy & Gaimard 
Patella stellaeformis var. Lamotuensis Gould (emend.) 

Turbo (Senectus) setosus Gmelin - -- 
Astralium confragosum (Gould) -- 
Littorina (Littoraria) - --. coccinea (Gmelin) 

"Littorina (Littorinopsis) scabra (Linng) 

Tectarius grandinatus (Gmelin) --- 
Tectarium  c chin el la) bullatum Martyn 

Nerita plicata Linn6 - 
Rhinoclavis . -- cedonulli (Sowerby) 

Cerithium alveolus Hombron & Jacquinot 

Cerithium columna Sowerby - 

Cerithium salebrosum Sowerby ---- 
Cerithium nesioticum Pilsbry & Vanatta . -- 
Sabia conica (Schumacher) -. 

Strombus mutabilis Swainson --. 

Cypraea caputserpentis Linn6 

Cypraea moneta Linn6 

Cypraea obvelata Lamarck ---- 
Cypraea maculifera Schilder -- - 



Cypraea d e p r e s s a  Gray 

Cypraea v e n t r i c u l u s  Lamarck 
P. --- 

Bursa g r a n u l a r i s  ~ ; d i n ~  -- 

f:Cymat ium mundum (Gould) . P. 

Thais  ( T h a l e s s a )  a rmigera   ink) 

Drupa r i c i n u s  (Linn6) -- ---. 
R i c i n u l a  r i c i n u s  v a r .  a r a c h n o i d e s  Lamarck 

Drupa morum R;ding -- --. 
R i c i n u l a  h o r r i d a  Lamarck 

Drupa ( R i c i n e l l a )  c l a t h r a t a  Lamarck -- 
R i c i n u l a  c l a t h r a t a  v a r .  m i t i c u l a  Lamarck 

Drupa (Drupina) g r o s s u l a r i a  R;ding 
-- -. 

R i c i n u l a  d i g i t a t a  Lamarck 

Morula g r a n u l a t a  Duclos 
~ i s t r u m  t u b e r c u l a t a  B l a i n v i l l e  

Morula - uva (Rgding) 

Muricodrupa f e n e s t r a t a  ( B l a i n v i l l e )  
Muricodrupa c a r i o s a  Wood 

+:Pascula s p e c i e s  
S i s t r u m  cavernosa  Reeve 

T h i s  i s  n o t  P a s c u l a  ochrostoma ( B l a i n v i l l e )  bu t  an unde- 
--. 

s c r i b e d  s p e c i e s  found i n  Micrones ia  and P o l y n e s i a .  

M a c u l o t r i t o n  s e r r i a l e  (Laborde) 
C o l u b r a r i a  d i g i t a l i s  Reeve 

P o l l i a  undosa (Linn6) 

P e r i s t e r n i a  n a s s a t u l a  (Lamarck) 

f:Mitra m i t  r a  (Linn6) 
PP 

M i t r a  m i t r a - e p i s c o p a l i s  Linn6 

M i t r a  ( S t r i g a t e l l a )  l i t t e r a t a  Lamarck 

*Vexillurn ( P u s i a )  e m i l i a e  G a r r e t t  

*Vasum ceramicum (Linn6)  

Conus e b r a e u s  Linn6 

Conus c h a l d a e u s  R8ding 

Conus m i l i a r i s  Hwass -- 
Conus nanus  Sowerby -- - 
Conus s p o n s a l i s  Hwass 

Conus a r i s t o p h a n e s  Sowerby 

Conus l i v i d u s  Hwass 
-. 



Conus m i l e s  Linn6 --. - 
Conus c a t u s  Hwass - --- 

*Conus p u l i c a r i u s  H w a s s  -. ---. 

Conus t u l i p a  Linn6 --. 

Conus canonicus  Hwass 

*Conus c o r o n a t u s  Gmelin -. 

*Terebra c r e n u l a t a  Linn6 --. 

Terebra  maculata  -. Linn6 

Arca z e b r a  ~ r u ~ u i & - e  - -. 
Hyot i s sa  numisma (Lamarck) -- 
Isognomon .- perna  (Lamarck) 

Isognomon concisum (Conrad) -- 
Chama c f .  s p i n o s a  Broder ip  

Chama s p e c i e s  

Codakia (Epicodakia)  b e l l a  (Conrad) 

Tr idacna  maxima ~ X d i n ~  

Gafrar ium pec t ina tum (Linn6) 

Arcopagia (Scu ta rcopag ia )  s c o b i n a t a  (Linn6) 

Macoma ( S c i s s u l i n a )  d i s p a r  (Conrad) 



TERRESTRIAL FLORA 

Genera l  o b s e r v a t i o n s  

The n a t i v e  f l o r a  of Mopelia seems f a i r l y  t y p i c a l  f o r  a  c o r a l  a t o l l ,  
though pe rhaps  r a t h e r  impover ished,  a s  do t h o s e  of  t h e  o t h e r  two western-  
most a t o l l s  of  t h e  S o c i e t y  Is. ,  S c i l l y  and B e l l i n g s h a u s e n .  The s p e c i e s  
p r e s e n t  a r e  a l l  t o  b e  e x p e c t e d ,  w i t h  no s u r p r i s e s .  8 5  s p e c i e s  a r e  re- 
p o r t e d  h e r e  from Mopel ia ,  35 of  them probab ly  n a t i v e .  The weed-f lora  of  
30 s p e c i e s  is l a r g e  and i n d i c a t e s  i n t e n s e  human i n f l u e n c e .  The p l a n t e d  
s p e c i e s ,  1 5  i n  number, a r e  s u r p r i s i n g l y  few but  r e f l e c t  t h e  t r a n s i e n t  
n a t u r e  of t h e  human p o p u l a t i o n .  

More s p e c i e s  cou ld  p robab ly  be  found,  b o t h  n a t i v e  and e x o t i c ,  e s -  
p e c i a l l y  c o n s i d e r i n g  t h a t  I had v e r y  l i t t l e  t i m e  on one of t h e  r i c h e r  
i s l e t s ,  Tavae. Some a t o l l  s p e c i e s  have a  v e r y  l i m i t e d  o r  s p o t t y  d i s t r i -  
b u t i o n ,  and can e a s i l y  be  missed d u r i n g  a  b r i e f  su rvey .  

It i s  c u r i o u s  t h a t  s o  few of  t h e  p h y t o g e o g r a p h i c a l l y  i n t e r e s t i n g  
p l a n t s  of t h e  c o r a l  i s l a n d s  of  e a s t e r n  P o l y n e s i a  a r e  p r e s e n t  on Mopelia.  
D i g i t a r i a  s t e n o t a p h r o d e s ,  Timonius polygamus, He l io t rop ium anomalum, and 
Solanum uporo a r e  a l l  p r e s e n t ,  bu t  as many o t h e r s  t h a t  might have  been 
e x p e c t e d ,  were n o t  found.  Among t h o s e  m i s s i n g  may be mentioned Sesban ia  
c o c c i n e a ,  Nesogenes e u p h r a s i o i d e s ,  T e r m i n a l i a  samoensis ,  N e r v i l l i a  
a ragoana  and Hedyot is  r o m a n z o f f i e n s i s .  Mopel ia ,  l i k e  t h e  o t h e r  f o u r  
S o c i e t y  I s l a n d s  a t o l l s ,  a p p a r e n t l y  l a c k s  any t r a c e  of  e l e v a t e d  l i m e s t o n e ,  
which might add a  f u r t h e r  s e t  of  s p e c i e s  n o t  u s u a l l y  found on low a t o l l s .  

A f u r t h e r  v i s i t  t o  Mopelia would be  d e s i r a b l e  t o  examine more 
thorough ly  a r e a s  n o t  w e l l  covered i n  1963,  and t o  o b s e r v e  and a s s e s s  any 
changes  i n  t h e  f l o r a ,  a d d i t i o n a l  weeds, o r  p l a n t s  t h a t  have d i s a p p e a r e d ,  
and o t h e r  e f f e c t s  of  20 more y e a r s  of human a c t i v i t i e s .  

S y s t e m a t i c  L i s t  

I n  t h e  f o l l o w i n g  l i s t ,  I have  c i t e d  a l l  t h e  p l a n t s  I c o l l e c t e d  o r  
observed on Mopelia i n  1963. A l l  my specimens a r e  d e p o s i t e d  i n  t h e  U.S. 
N a t i o n a l  Herbarium i n  Washington (US), w i t h  a lmos t  comple te  sets of  dup- 
l i c a t e s  a t  t h e  B. P .  Bishop Museum i n  Honolulu (BISH) and t h e  P a r i s  
Herbarium ( P ) .  Another s e t ,  l e f t  i n  T a h i t i ,  was d e s t r o y e d  by i n s e c t s .  
An a s t e r i s k  * b e f o r e  a  name i n d i c a t e s  t h a t  t h e  p l a n t  was i n t r o d u c e d  by 
human a c t i v i t i e s .  

I have i n  p r e p a r a t i o n  a  c h a p t e r  on t h e  p l a n t s  of S c i l l y  A t o l l  in -  
t ended  f o r  a  volume, e d i t e d  by B. S a l v a t ,  on h i s  r e s e a r c h  t e a m ' s  s t u d y  
of t h a t  i s l a n d  i n  J a n u a r y  1979. In  a d d i t i o n  t o  t h e  p l a n t s  t h e n  obse rved  
and c i t e d  i n  a  p r e l i m i n a r y  r e p o r t ,  t h a t  enumerat ion w i l l  i n c l u d e  t h o s e  
l i s t e d  by Papy (1956: 180-183) and t h e  o n l y  specimens  e x t a n t ,  c o l l e c t e d  
by E. Quayle i n  Dec. 1 9 2 1  - J a n .  1922. Cons ide r ing  how l i t t l e  h a s  been 
p u b l i s h e d  on t h e  t h r e e  a t o l l s ,  I d e c i d e d  t o  i n c l u d e  h e r e  w i t h  t h e  Mopelia 
p l a n t s  a b b r e v i a t e d  r e c o r d s  from t h e  S c i l l y  l i s t ,  and s i g h t  r e c o r d s  made 
on Be l l ingshausen  A t o l l  by P i c k e r i n g  i n  Dec. 1839 and by Papy. 



BRYOPHYTA 

Calymperes q u a y l e i  B a r t r .  

S c i l l y  ( c o l l .  ) . 
Calymperes tuamotuense  B a r t r .  

Main i s l e t ,  s o u t h  t i p ,  Sache t  977. 

Common on some t r e e  t r u n k s  and on ground. Only s e e n  s t e r i l e  and 
d r i e d .  

Leucophanes c f .  a l b e s c e n s  C.M. 

Main i s l e t ,  s o u t h  t i p ,  Sachet  978. 

On a coconut  t r u n k .  S i l v e r y ,  s e e n  o n l y  s t e r i l e  and d r i e d .  

PTERIDOPHYTA 

POLYPODIACEAE 

Asplenium n i d u s  -- L. 

Motu Tavae,  Sache t  975. --- 

Common l o c a l l y ,  mos t ly  growing on p i l e s  of coconut  husks  i n  f o r e s t ,  
c o r a l  ground. 

S c i l l y  ( s i g h t ) .  

Nephro lep i s  h i r s u t u l a  ( F o r s t .  f . )  P r e s l  -- 

Main i s l a n d ,  between v i l l a g e  and midd le  of l e n g t h  of i s l e t ,  -- Sache t  
908. 

Occas iona l  i n  l a r g e  clumps a l o n g  road ,  i n  coconut  p l a n t a t i o n .  T h i s  
growing on p i l e  of husks .  

Polypodium s c o l o p e n d r i a  Burm. f .  .- 

Polypodium - phymatodes - L. 

Main i s l e t ,  i n  coconut p l a n t a t i o n ,  c o r a l  ground,  Sachet  959. 

Very common everywhere.  

S c i l l y  ( c o l l . ) ,  B e l l i n g s h a u s e n  ( P i c k e r i n g ) .  



PHANEROGAMIA 

PANDANACEAE 

Pandanus t e c t o r i u s  Park.  

Main i s l e t ,  s o u t h  t i p ,  Sachet 979. 

Keys found under t r e e .  Found everywhere.  

S c i l l y  ( s i g h t ) ,  Be l l ingshausen  ( P i c k e r i n g ,  Papy).  

POACEAE (GRAMINEAE) 

"Cenchrus e c h i n a t u s  L. 

Main i s l e t ,  i n  coconut p l a n t a t i o n ,  c o r a l  ground, Sache t  929. 

One s m a l l  p a t c h  a l o n g  road.  

S c i l l y  ( s i g h t ) ,  Be l l ingshausen  (Papy).  

D i g i t a r i a  s t e n o t a p h r o d e s  (Nees) Stapf  

Main i s l a n d ,  between v i l l a g e  and middle  of l e n g t h  of i s l e t ,  Sachet  
910. 

Common a l o n g  road and c u t s  i n  coconut p l a n t a t i o n .  (Also j u s t  
back of s t r a n d . )  

" E r a g r o s t i s  - t e n e l l a  (L. ) Beauv. 

Main i s l e t ,  i n  coconut p l a n t a t i o n ,  c o r a l  ground, --- Sachet  928. 

Common i n  ground cover .  

Lep turus  repens  ( F o r s t .  f  .) R.  B r .  v a r .  r epens  

Main i s l e t ,  Sache t  990. 

Common on sand o r  g r a v e l ,  p l a n t e d  i n  v i l l a g e .  T u f t e d ,  s p i k e - j o i n t s  
about 1 mm t h i c k ,  glume acuminate  b u t  s c a r c e l y  s u b u l a t e ,  7-8 mm 
long .  

S c i l l y  ( s i g h t ) ,  Be l l ingshausen  ( P i c k e r i n g ,  Papy) .  

Lep turus  repens  v a r .  s u b u l a t u s  Fosb. -- 

Main i s l e t ,  i n  coconut p l a n t a t i o n ,  c o r a l  sand ,  Sachet 923. 

Common i n  ground c o v e r .  



*Saccharurn o f f i c i n a r u m  L. 

Main i s l e t ,  a  few s i c k l y  p l a n t s  c u l t i v a t e d  i n  imported s o i l .  

*Sporobolus f e r t i l i s  (S teud . )  C lay ton  

Main i s l e t ,  i n  coconut p l a n t a t i o n ,  c o r a l  ground,  Sachet  925. 

Occas iona l  i n  ground c o v e r  and on r o a d s i d e .  

Stenotaphrum micranthum (Desr . )  HuEb. 

Main i s l e t ,  i n  coconut  p l a n t a t i o n ,  c o r a l  ground, Sachet  926. 

Common i n  ground c o v e r .  

Thuarea i n v o l u t a  ( F o r s t .  ) R .  6 S. 

Main i s l a n d ,  between v i l l a g e  and middle  of l e n g t h  of i s l e t ,  Sachet  
907. - 

Occas iona l  i n  p a t c h e s  a l o n g  road  th rough  coconut  p l a n t a t i o n .  

S c i l l y  ( c o l l . ) ,  B e l l i n g s h a u s e n .  

CYPERACEAE 

Cyperus j a v a n i c u s  Hout t .  

Motu Tavae,  forming l a r g e  p a t c h  i n  c l e a r i n g  around b u i l d i n g s ,  
Sache t  914. 

F i m b r i s t y l i s  cymosa R.  B r .  v a r .  pycnocephala (Hbd.) K E ~ .  e x  F. B r .  

Plain i s l e t ,  i n  coconut  p l a n t a t i o n ,  c o r a l  ground,  Sache t  961. 

Very common i n  p a t h s  ( a l s o  a t  t o p  of  beaches ) .  Has compact, 
b u t t o n - l i k e  head,  s t y l e s  w i t h  e i t h e r  2 o r  3 b ranches ,  predomin- 
a n t l y  3 ,  achenes  mos t ly  t r i g o n o u s ,  smooth. 

S c i l l y  ( c o l l  . ) . 
ARECACEAE (PALMAE) 

Wocos  n u c i f e r a  L. 

P l a n t e d  o v e r  most of  main i s l e t  and some s m a l l e r  ones .  

S c i l l y ,  B e l l i n g s h a u s e n  (Papy, b u t  a b s e n t  i n  1839 a c c o r d i n g  t o  
P i c k e r i n g )  . 



LILIACEAE s .  1. 

2cCrinum a s i a t i c u m  L. 

blain i s l e t ,  - Sachet  984. 

P l a n t e d  i n  v i l l a g e ,  forming hedge. 

S c i l l y  ( s i g h t ) .  

TACCACEAE 

Tacca l e o n t o p e t a l o i d e s  (L. ) 0 .  Ktze.  --- 
Main i s l e t ,  i n  coconut p l a n t a t i o n ,  c o r a l  ground, Sachet 963. 

Common l o c a l l y  i n  undergrowth.  

S c i l l y  ( s i g h t )  . 

MUSACEAE 

*Musa sp .  

Main i s l e t ,  s e v e r a l  p l a n t s  s e e n ,  w i t h  one t i n y  bunch of bananas;  
i n  v i l l a g e .  

S c i l l y  ( s i g h t ) .  

CASUARINACEAE 

"Casuarina e q u i s e t i f o l i a  L. 

Main i s l e t ,  i n  coconut p l a n t a t i o n ,  c o r a l  ground, Sachet  936. 

P l a n t e d  a s  hedge a t  Weather S t a t i o n ,  on ocean s i d e .  

NORACEAE 

*Artocarpus a l t i l i s  (Park . )  Fosb. 

Main i s l e t ,  Sachet 967. 

A few t r e e s  p l a n t e d  n e a r  v i l l a g e .  

URTICACEAE 

Lapor tea  r u d e r a l i s  ( F o r s t .  f . )  Chew 

Main i s l e t ,  i n  coconut p l a n t a t i o n ,  Sachet 942. 

Common l o c a l l y  i n  ground cover .  



S c i l l y  ( c o l l . ) ,  B e l l i n g s h a u s e n  ( P i c k e r i n g ) .  

OLACACEAE 

Ximenia amer i cana  - L. v a r .  amer i cana  ( d e t .  R .  d e F i l l i p s  1968)  

Motu Tavae ,  S a c h e t  913.  -- 

Two p l a n t s  s e e n  a t  e d g e  o f  f o r e s t ,  p e r h a p s  p l a n t e d .  

NYCTAGINACEAE 

Boerhav ia  t e t r a n d r a  F o r s t .  f .  

Main i s l e t ,  S a c h e t  968. 

O c c a s i o n a l  i n  ground c o v e r  i n  coconu t  p l a n t a t i o n ,  c o r a l  ground.  

Sou th  t i p ,  Sache t  970. 

Common i n  ground c o v e r  i n  coconut  p l a n t a t i o n  and d e n s e  f o r e s t s .  

S c i l l y  ( c o l l . ) ,  B e l l i n g s h a u s e n  ( P i c k e r i n g ,  Papy) .  

P i s o n i a  g r a n d i s  R. B r .  

Main i s l e t ,  i n  coconu t  p l a n t a t i o n ,  c o r a l  g round ,  S a c h e t  962. 

O c c a s i o n a l ,  r e m a i n i n g  among coconu t  palms.  

B e l l i n g s h a u s e n  ? ( P i c k e r  i n g )  . 

AMARANTHACEAE 

Achyran thes  v e l u t i n a  H.  & A. 

Main i s l e t ,  s o u t h  t i p ,  S a c h e t  971. 

Common i n  unde rg rowth  i n  coconu t  p l a n a t i o n  and d e n s e  f o r e s t s ;  c o r a l  
ground.  

B e l l i n g s h a u s e n  ( P i c k e r  i n g )  . 
;kAmaranthus v i r i d i s  L. 

Main i s l e t ,  S a c h e t  966. - 

Only a few p l a n t s  s e e n  i n  y a r d .  



PORTULACACEAE 

P o r t u l a c a  j o h n i i  v .  P o e l l n .  

Main i s l e t ,  s o u t h  t i p ,  Sache t  973. 

Common i n  ground cover  i n  r e c e n t  p l a n t a t i o n  and d e n s e  f o r e s t ;  
c o r a l  ground. 

P o r t u l a c a  spp .  

S c i l l y  ( s i g h t ) ,  Be l l ingshausen  ( P i c k e r i n g ,  Papy) .  

LAURACEAE 

Cassytha  f i l i f o r m i s  L. 

Main i s l e t ,  i n  coconut  p l a n t a t i o n ,  c o r a l  ground,  Sachet  958. - 

Very common everywhere.  

S c i l l y  ( c o l l . ) ,  B e l l i n g s h a u s e n  ( P i c k e r i n g ,  Papy).  

HERI'IANDIACEAE 

Hernandia sonora  L. - -- 

Main i s l e t ,  i n  coconut  p l a n t a t i o n ,  c o r a l  s a n d ,  Sache t  915. 

Only one t r e e  s e e n  n e a r  ocean s h o r e  a t  edge of p l a n t a t i o n .  

Lepidium b iden ta tum Montin 
Lepidium - p i s c i d l u m  F o r s t .  

Main i s l e t ,  i n  coconut  p l a n t a t i o n ,  Sache t  940. 

Occas iona l  i n  undergrowth,  Main i s l e t ,  s o u t h  t i p ,  Sachet  976. 

Diseased p l a n t s  forming o c c a s i o n a l  p a t c h e s .  

S c i l l y  ( c o l l . ) ,  B e l l i n g s h a u s e n  ( P i c k e r i n g ,  Papy) .  

* A l b i z i a  l ebbeck  (L.)  Benth. ? 

Main i s l e t ,  Sache t  980. 

A few i n d i v i d u a l s  p l a n t e d  i n  weedy a r e a  around v i l l a g e  i n  coconut  
p l a n t a t i o n ;  c o r a l  ground. 



* C r o t a l a r i a  incana  L. 

Main i s l e t ,  i n  coconut p l a n t a t i o n ,  c o r a l  sand ,  Sache t  919. 

I n  weedy a r e a ,  n e a r  v i l l a g e ,  o c c a s i o n a l .  

* C r o t a l a r i a  v e r r u c o s a  L. 

Main i s l e t ,  i n  coconut p l a n t a t i o n ,  c o r a l  ground, Sachet  935. 

Occas iona l  i n  weedy a r e a  n e a r  v i l l a g e .  

*Desmodium incanum DC. 

Main i s le t ,  i n  coconut p l a n t a t i o n ,  c o r a l  ground, Sachet  930. 

Occas iona l  i n  weedy a r e a s .  

*Desmodium t r i f l o r u m  (L.) DC. 

Main i s l e t ,  i n  coconut p l a n t a t i o n ,  c o r a l  ground, Sache t  934. 

One p a t c h  s e e n  i n  weedy a r e a  n e a r  v i l l a g e .  

" I n d i g o f e r a  s p i c a t a  Forsk.  

Main i s l e t ,  i n  coconut p l a n t a t i o n ,  c o r a l  ground, Sache t  937, 
forming mat i n  open area i n  ya rd  under coconuts ;  - 938, i n  weedy 
a r e a  n e a r  v i l l a g e ,  

*Leucaena - l eucocepha la  (Lam.) dewi t  

Main i s le t ,  i n  coconut p l a n t a t i o n ,  c o r a l  sand ,  Sachet  920. 

Occas iona l  i n  weedy area n e a r  v i l l a g e .  

*Mimosa pudica  L. 

Main i s l e t ,  i n  coconut  p l a n t a t i o n ,  c o r a l  ground, Sache t  952. 

Common i n  weedy a r e a  n e a r  v i l l a g e .  

*Phaseolus  l a t h y r o i d e s  L. 

Main i s l e t ,  i n  coconut p l a n t a t i o n ,  c o r a l  ground, Sache t  932. 

Occas iona l  i n  weedy a r e a  n e a r  v i l l a g e .  

"Rhynchosia minima DC. 

Main i s l e t ,  i n  coconut p l a n t a t i o n ,  c o r a l  ground, Sachet  933. 

One l a r g e  clump i n  weedy a r e a  n e a r  v i l l a g e .  



Vigna marina (Burm.) Merr. 

Main i s l e t ,  i n  coconut p l a n t a t i o n ,  c o r a l  ground, Sachet 964. 

Common near  shores .  

RUTACEAE 

*Ci t rus  a u r a n t i f o l i a  (Christm.) Swingle 

Main i s l e t ,  one smal l  s p i n e l e s s  l i m e  t r e e  seen ,  s a i d  t o  have been 
brought from t h e  Leeward I s l ands .  

S c i l l y  ( s i g h t ) .  

SURIANACEAE 

Suriana marit ima L. 

Motu Manu, on c o r a l  sand, a long sho re ,  Sachet 912. 

S c i l l y  ( c o l l . ) ,  Bel l ingshausen (P icker ing) .  

EUPHORBIACEAE 

*Euphorbia h i r t a  L. 

Main i s l e t ,  i n  coconut p l a n t a t i o n ,  c o r a l  sand, Sachet 924. 

Common i n  ground cover .  

S c i l l y  ( s i g h t ) .  

>kEuphorbia thymifo l ia  L. 

Main i s l e t ,  i n  coconut p l a n t a t i o n ,  c o r a l  ground, Sachet 956. 

Local i n  weedy yard. 

ikPhyllanthus amarus Schum. & Thonn. 

Main i s le t ,  i n  coconut p l a n t a t i o n ,  c o r a l  ground, Sachet 954. 

Local i n  weedy a r e a  nea r  v i l l a g e .  

S c i l l y ?  ( s i g h t ) .  



SAPINDACEAE 

*Cardiospermum hal icacabum L. 

Main i s l e t ,  i n  coconut  p l a n t a t i o n ,  Sachet  943. 

Local  i n  weedy a r e a  n e a r  v i l l a g e .  

*Pometia p i n n a t a  F o r s t .  

Main i s l e t ,  Sache t  987. 

One s m a l l  t r e e  p l a n t e d  i n  v i l l a g e .  

RHAMNACEAE 

Colubr ina  a s i a t  i c a  (L. ) Brongn. 

Main i s l e t ,  i n  coconut  p l a n t a t i o n ,  c o r a l  s a n d ,  Sachet  922. 

Only one s h r u b  s e e n  i n  weedy a r e a  n e a r  v i l l a g e .  

TILIACEAE 

T r i u m f e t t a  procumbens F o r s t .  

Main i s l e t ,  i n  coconut  p l a n t a t i o n ,  c o r a l  ground,  Sachet  960. 

Very common everywhere.  

S c i l l y  ( c o l l .  ) . 
kTriumiet  t a  rhomboidea J a c q .  

Main i s l e t ,  i n  coconut  p l a n t a t i o n ,  c o r a l  s a n d ,  Sache t  921. 

Only one p l a n t  seen  i n  weedy a r e a  n e a r  v i l l a g e .  

H i b i s c u s  t i l i a c e u s  L. - 

Main i s l e t ,  Sache t  917. 

P l a n t e d  a l o n g  lagoon n e a r  v i l l a g e ,  p robab ly  n a t i v e  on s m a l l e r  
i s l e t s ;  i n  coconut  p l a n t a t i o n .  

S c i l l y  ( s i g h t ) .  



"Malvastrum coromandelianum (L.) Garcke - 

Main islet, in coconut plantation, Sachet 945. 

~~~~l in weedy area near village. 

*Sida rhombifolia L. -- 

Main islet, in coconut plantation, coral ground, Sachet 951. 

Common in weedy area near village. 

BOMBACACEAE 

*Ceiba pentandra (L.) Gaertn. 

Main islet, 2 small very chlorotic plants seen in village. 

STERCULIACEAE 

*Waltheria indica L. 

Main islet, in coconut plantation, coral ground, Sachet 950. 

Occasional in undergrowth, very common near village. 

Calophyllum inophyllum L. - - 

Main islet, single tree in coconut plantation, Sachet 939. 

Others apparently planted in village. 

Scilly (sight). 

CARICACEAE 

*Carica papaya L. 

Main islet, a few planted in village, bearing fruit. 

Scilly (sight). 

LYTHRACEAE 

Pemphis acidula Forst. 

Main islet, Sachet 981. 

Occasional (common elsewhere on coral rock). 

Scilly (coll.), Bellingshausen (Pickering, Papy). 



COMBRETACEAE 

*Terminal ia  c a t a p p a  L. 

Main i s le t ,  one tree, p l a n t e d  i n  v i l l a g e ,  Sachet  985. 

S c i l l y  ( s i g h t ) .  

APOCYNACEAE 

*Catharanthus  r o s e u s  (L.) G .  Don -- 

Main i s le t ,  i n  v i l l a g e ,  s e e n  p l a n t e d  i n  ga rden ,  a w h i t e  form 
"pervenche" . 

CONVOLVULACEAE 

Ipomoea macrantha  R. & S. 

Main i s le t ,  i n  coconut p l a n t a t i o n ,  c o r a l  sand ,  Sachet  916. 

Occas iona l ,  c l imbing  o v e r  s h r u b s .  

S c i l l y  ( c o l l . ) ,  Be l l ingshausen  (Papy).  

BORAG INACEAE 

Cordia  s u b c o r d a t a  Lam. 

Main i s l e t ,  Sachet  986. 

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

S c i l l y  ( s i g h t ) ,  Be l l ingshausen  (Papy) .  

He l io t rop ium anomalum H. & A. v a r .  anomalum 

Main i s le t ,  i n  coconut p l a n t a t i o n ,  Sache t  941. 

Occas iona l  i n  undergrowth.  Also found i n  b a r e  sand a t  t o p  of 
beaches.  

S c i l l y  ( s i g h t ) ,  Be l l ingshausen  ( P i c k e r i n g ,  Papy).  

T o u r n e f o r t i a  a r g e n t e a  L.f .  

Main i s le t ,  Sachet  983. 

Common a t  t o p  of beach ( a l s o  i n s i d e  f o r e s t ) ,  on beach r i d g e ;  c o r a l  
cobb les .  

S c i l l y  ( c o l l . ) ,  Be l l ingshausen  ( P i c k e r i n g ,  Papy).  



VERBENACEAE 

*Lantana camara v a r .  a c u l e s t a  (L.) Moldenke 

Main i s le t ,  i n  coconut p l a n t a t i o n ,  Sachet 944. 

Occasional i n  weedy a r e a  nea r  v i l l a g e .  

* 
Stachytarphe ta  u r t i c a e f o l i a  Sims 

Main is let ,  i n  coconut p l a n t a t i o n ,  c o r a l  ground, Sachet 949. 

Common i n  undergrowth, e s p e c i a l l y  nea r  v i l l a g e .  

S c i l l y  ( s i g h t ) .  

LAMIACEAE (LABIATEAE) 

*Ocimum basi l icum L. 

Main i s le t ,  a  few p lan ted  i n  v i l l a g e ,  Sachet 989. 

SOLANACEAE 

*Capsicum - f r u t e s c e n s  L. 

Main i s le t ,  one p l a n t ,  p lan ted  i n  v i l l a g e ,  Sachet 988. 

Solanum uporo Dunal -- 
Main i s le t ,  i n  coconut p l a n t a t i o n ,  c o r a l  ground, Sachet 955. 

One shrub seen;  many more a t  sou th  end of i s l e t  and on Motu Tavae. 

S c i l l y  ? ( s i g h t ) ,  Bel l ingshausen ? (papy). 

RUBIACEAE 

*Gardenia t a i t e n s i s  DC. 

Main i s l e t ,  i n  coconut p l a n t a t i o n ,  c o r a l  sand,  Sachet 918. 

P lan ted  around v i l l a g e .  

S c i l l y  ( s i g h t ) .  

Guet tarda spec iosa  L. 

Main i s l e t ,  sou th  t i p ,  Sachet 972. 

Common everywhere on a t o l l  i n  coconut p l a n t a t i o n  and dense f o r e s t ;  
c o r a l  ground. 



Morinda c i t r i f o l i a  L. 

Main i s l e t ,  Sachet  974. 

Common i n  coconu t  p l a n t a t i o n ,  c o r a l  ground.  

S c i l l y  ( s i g h t ) .  

Timonius polygamus ( F o r s t .  f . )  Rob. 

Main i s l e t ,  i n  coconut  p l a n t a t i o n ,  c o r a l  ground,  Sachet  957 (male) .  

O c c a s i o n a l  i n  undergrowth;  a l s o  on b o u l d e r  f i e l d s  on ocean s h o r e ,  
Sache t  969 ( f e m a l e ) .  

O c c a s i o n a l  on b o u l d e r  f i e l d  above ocean l e v e l  (wi th  Scaevo la  and 
o t h e r  s h r u b s ) ,  a l s o  i n  coconut  p l a n t a t i o n .  

S c i l l y  ( c o l l . ) ,  B e l l i n g s h a u s e n  ( P i c k e r i n g ) .  

GOODENI ACEAE 

Scaevo la  s e r i c e a  v a r .  t u a m o t u e n s i s  ( S t .  John)  Fosberg  
S . t a c c a d a  (Gaer tn .  ) Roxb . - 

Main i s l e t ,  Sachet  982. 

Very common a t  t o p  o f  beach  on beach r i d g e ,  c o r a l  c o b b l e s ;  a l s o  
i n  coconut  p l a n t a t i o n .  

S c i l l y  ( c o l l . ) ,  E e l l i n e s h a u s e n  ( P i c k e r i n g ,  Papy) .  

*Hippobroma l o n g i f l o r a  (L.)  G.  Don 

Main i s l e t ,  i n  coconut  p l a n t a t i o n ,  c o r a l  ground,  Sache t  948. 

O c c a s i o n a l  i n  weedy a r e a  around v i l l a g e .  

ASTERACEAE (COMPOSITAE) 

*Ageratum conyzo ides  L. 

Main i s l e t ,  i n  coconut  p l a n t a t i o n ,  c o r a l  ground,  Sachet  946. 

Loca l  i n  weedy a r e a  around v i l l a g e .  



*Bidens p i l o s a  L. 

Main i s l e t ,  i n  coconut p l a n t a t i o n ,  c o r a l  ground, Sachet 927. 

Occasional  a l o n g  road.  

9:Blumea s i n u a t a  (Lour. ) Merr . 
A- 

Main i s l e t ,  i n  coconut p l a n t a t i o n ,  c o r a l  ground, Sachet  945a. 

See Fosberg and Sache t ,  Micrones ica  2:159, 1966 [l967].  

"Elephantopus m o l l i s  HBK. 

Main i s l e t ,  i n  coconut p l a n t a t i o n ,  c o r a l  ground, Sachet  953. 

Occas iona l  i n  weedy a r e a  n e a r  v i l l a g e .  

"Synedrel la  n o d i f l o r a  (L.) Gaer tn .  

Main i s l e t ,  i n  coconut p l a n t a t i o n ,  c o r a l  ground, Sachet  947. 

Local  i n  weedy a r e a  around v i l l a g e .  

W e r n o n i a  c i n e r e a  (L.) Less .  v a r .  p a r v i f l o r a  (Bl . )  DC.  

Main i s l e t ,  i n  coconut p l a n t a t i o n ,  c o r a l  ground, Sachet  931. 

Occasional  i n  weedy a r e a s .  
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Fig .  1. View of Aveu Islet from lagoon,  w i th  emerged reef-remnants  
a long  r e e f  t o  r i g h t  of i s l e t .  

F ig .  2 .  Emerged remnants of former h i g h e r  r e e f  s u r f a c e  on r ee f  
between Aveu I s l e t  and main i s l e t ,  Pemphis a c i d u l a  s c rub  
on remnants i n  middle  d i s t a n c e .  



F i g .  3 .  O u t e r  edge  of  r e e f ,  w i t h  s u r g e  c h a n n e l s  between remnan t s  of 
a former  a l g a l  r i d g e .  Main i s l e t .  

F i g .  4.  Nor th  end of  main  i s l e t ,  w i t h  s l i g h t l y  e l e v a t e d  c o n s o l i d a t e d  
p l a t f o r m  on l e f t ,  showing i n t e r t i d a l  "notch" o r  "n ip" ,  and 
p r e s e n t  r e e f  s u r f a c e  a t  c e n t e r  and r i g h t ,  s l i g h t l y  exposed 
a t  low t i d e .  



F i g .  5. Reef s u r f a c e  between main i s l e t  and Aveu I s l e t ,  showing 
t 'mic ro -a to l l s ' t  of P o r i t e s  ( ? )  and mushroom-like remnants of 
former h i g h e r  r e e f  s u r f a c e .  

F i g .  6. Reef f l a t  w i t h  eroded h i g h e r  r e e f  s u r f a c e ,  deep i n t e r - t i d a l  
n o t c h e s ,  exposed s u r f a c e s  b lackened by e n d o l i t h i c  b lue-green 
a l g a e ,  wes t  end of Tavae I s l e t .  



Fig. 7. Eroded surface of consolidated elevated reef-conglomerate, 
showing cemented corals, between main islet and Aveu Islet. 

Fig. 8. Slightly submerged reef surface near Petero Islet, showing 
camouflaged flat-fish, Bothus sp., lying on rock surface. 



F i g .  9 .  Bare s h i n g l e  r i d g e  o r  berm on n o r t h e a s t  r e e f  f a c i n g  ocean.  

F i g .  1 0 .  Ou te r  r e e f - f l a t  and s h i n g l e  beach r i d g e  on E s i d e  of main 
i s l e t ,  coconu t  p l a n t a t i o n  back of r i d g e ,  f r i n g e d  by S u r i a n a  
m a r i t i m a  and Scaevo la  s e r i c e a  w i t h  some s c a t t e r e d  Timonius 
~ o l v ~ a m u s  silr&. 



Fig .  11. Abraded beach-rock b e d s ,  N s h o r e  of Tavae I s le t ,  f o r e s t  of 
T o u r n e f o r t i a  and P i s o n i a  w i t h  s c a t t e r e d  coconut  palms i n  
background. 

F i g .  12 .  Eroded remnants  o f  f o s s i l  beach-rock beds  w i t h  an  o l d e r  
r e e f - r o c k  remnant f a r t h e r  o u t ,  same l o c a l i t y  a s  F i g .  11. 



Fig .  13. T o u r n e f o r t i a  a r g e n t e a  on s a n d - f l a t  back of beach,  t u f t s  of 
p i o n e e r i n g  Lep turus  repens  a t  t o p  of c o r a l  sand and g r a v e l  
beach,  on Motu Manu lagoon s i d e .  

F i g .  14.  Pemphis a c i d u l a  f o r e s t  w i t h  n e s t i n g  f r i g a t e  b i r d s  on Motu 
Manu. 



Fig.  15.  Pemphis a c i d u l a  f o r e s t  on s l i g h t l y  e l e v a t e d  r e e f - r o c k  p l a t f o r m  
on " b i r d  i s l e t "  a l o n g  p a s s .  

Fig .  16.  Depressed Pemphis a c i d u l a  dwarf s c r u b  on exposed r o c k  f l a t  
between S end of main i s l e t  and P e t e r o  I s l e t ,  l a t t e r  i n  back- 
ground. T h i s  and F i g .  1 5  show extremes i n  growth h a b i t  of 



F i g .  17. Passage  between "Bird i s l e t s " ,  eroded ree f - rock  s u r f a c e  i n  
fo reground .  

F ig .  18.  Bird  i s le t  no.  5 s e e n  from P a s s ,  w i t h  Pemphis f o r e s t  on 
s l i g h t l y  e l e v a t e d  r e e f - r o c k  s u r f a c e ,  Monument G o e l e t t e  ZGl6e 
on rock  p l a t f o r m  i n  f r o n t .  



Fig .  19.  Brown booby (Su la  l e u c o g a s t e r )  w i t h  downy young, n e s t i n g  on 
ground i n  T o u r n e f o r t i a  f o r e s t  open ing ,  on Bi rd  i s l e t  no. 5. 

F i g .  20. Red- ta i led  t r o p i c - b i r d  (Phagthon r u b r i c a u d a )  n e s t i n g  on 
ground i n  s h e l t e r  of a  f a l l e n  T o u r n e f o r t i a  t r e e  on Bird  
i s l e t  no. 5 .  



Fig .  21. S h i n g l e  beach on E (ocean)  s i d e  of main i s l e t ,  coconut  p lan-  
t a t i o n  back of S u r i a n a  mar i t ima  f r i n g e  a t  t o p  of beach ,  
s c a t t e r e d  Scaevola  ( p r o s t r a t e ) ,  Timonius,  and S u r i a n a ,  on 
beach s l o p e .  

F ig .  22. D e t a i l  of F ig .  21: S u r i a n a  mar i t ima  and T o u r n e f o r t i a  ( b a c k ) ,  
and Timonius polygamus i n  fo reground .  



F i g .  23. Pandanus t e c t o r i u s  - T o u r n e f o r t i a  a r g e n t e a  f o r e s t ,  w i t h  
s c a t t e r e d  coconut  palms,  t o p  of sand beach,  N s h o r e  of 
Tavae Is le t .  

F ig .  24.  Old,  s l i g h t l y  e l e v a t e d  r o c k  p l a t f o r m ,  much e roded  and 
broken up,  p r o t r u d i n g  from under  sand beach w i t h  Tourne- 
f o r t i a  - P i s o n i a  - Pandanus f o r e s t  on NW Tavae Is le t .  



Fig .  25. I n t e r i o r  of G u e t t a r t a  - coconut f o r e s t  F ig .  26 .  Mixed broad-leaf f o r e s t  w i t h  Polypodium 
w i t h  f e r n s  Asplenium n i d u s  and Poly- s c o l o p e n d r i a  i n  opening i n  foreground,  
podium s c o l o p e n d r i a  on Tavae I s l e t .  i n t e r i o r  of Tavae Islet. 



F i g .  2 7 .  G u e t t a r d a  s p e c i o s a  i n  fo reground ,  
Pandanus t e c t o r i u s  showing prop-roots  
and l i t t e r ,  i n t e r i o r  of Tavae I s l e t .  

F i g .  28. Sparse  coconut p l a n t a t i o n  w i t h  Pandanus,  
i n t e r i o r  of s o u t h  end of main i s l e t .  



F i g .  29. S. end o f  main i s l e t ,  P i s o n i a  trees 
growing from f a l l e n  t r u n k ,  t h i c k  
l i a n a s  o f  -- Ipomoea macrantha .  

F i g .  30. Cora l  c o b b l e s  r i d g e  on E (ocean)  s h o r e  
of  main i s l e t ,  w i t h  Scaevola  s e r i c e a  v a r .  
t uamotuens i s  and S u r i a n a  mar i t ima ;  coco- 
n u t  p l a n t a t i o n  and ~ u e t t a r d a  i n  background.  




