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PREFACE 

Th i s  paper i s  a  somewhat r ev i s ed  and updated v e r s i o n  of a  r e p o r t ,  
w r i t t e n  i n  1973 a f t e r  our  9-day v i s i t ,  a t  t h e  r eques t  of M r .  Marlon 
Brando, p r o p r i e t o r  of T e t i a r o a  A t o l l ,  and publ ished h e r e  w i th  h i s  ac- 
cord .  The o r i g i n a l  v e r s i o n  was based on t h a t  v i s i t  t o  t h e  a t o l l ,  a s  
exp la ined  i n  t h e  i n t r o d u c t i o n .  It was supplemented by a  few observa- 
t i o n s  c u l l e d  from herbar ium specimens and f i e l d  n o t e s  of D r .  G e r r i t  
Wilder ,  who v i s i t e d  t h e  i s l a n d  b r i e f l y  on March 1 2 ,  1925 and August 
30, 1929, and of E. H.  Quayle, of t h e  Whitney Expedi t ion ,  who stopped 
t h e r e  on November 19-21, 1921. 

I n  1974-1975, a t  t h e  t u r n  of t h e  y e a r ,  one of us (Sachet)  paid a  
second v i s i t ,  du r i ng  a  very  r a i n y  per iod  which l i m i t e d  work, e s p e c i a l l y  
c o l l e c t i n g .  In  1982 we paid  a  t h i r d  v i s i t  of t h r e e  days ,  J u l y  27-29, 
and i n  1983 one of u s  (Sachet)  aga in  v i s i t e d  it i n  March. A l l  of our  
v i s i t s  were made p o s s i b l e  by M r .  Brando and h i s  s t a f f ,  t o  whom we a r e  
most g r a t e f u l .  We wish t o  remember e s p e c i a l l y  Reiko S a t o ' s  h e l p .  Her 
knowledge and unders tand ing  of t h e  a t o l l  were remarkable and he r  long 
s t a y s  t h e r e  provided a  v a l u a b l e  c o n t i n u i t y  i n  obse rva t i ons .  

The r e p o r t  ha s  been r e v i s e d  t o  n o t e  some changes ,  a d d i t i o n a l  
p l a n t  r e c o r d s ,  and o t h e r  o b s e r v a t i o n s ,  but  s t i l l  r e t a i n s  t h e  c h a r a c t e r  
of i n fo rma t ion ,  comments, and recommendations t h a t  might be u s e f u l  i n  
t h e  management of t h e  a t o l l .  We a r e  g l ad  t o  n o t e  t h a t ,  no twi ths tand ing  
t h e  g r e a t l y  i nc r ea sed  number of t o u r i s t  v i s i t s ,  on ly  t h e  a r e a s  i n  t h e  
v i c i n i t y  of t h e  V i s i t o r  Cente r ,  on t h e  n o r t h  t h i r d  of Onetahi  I s l e t  and 
on Honuea I s l e t  a c r o s s  a  narrow channe l ,  have been consp icuous ly  changed 
from t h e i r  c o n d i t i o n  i n  1973, and some recommendations have been suc- 
c e s s f u l l y  implemented. 

For t h i s  r e v i s i o n  we have a l s o  had t h e  b e n e f i t  of in format ion  
ga thered  by s e v e r a l  v i s i t o r s ,  no t  a v a i l a b l e  t o  us  i n  1973. 
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During  h i s  14-months s t a y  i n  F rench  P o l y n e s i a  (1949-1950), R. Papy 
v i s i t e d  T e t i a r o a  and gave  a b r i e f  d e s c r i p t i o n  of  i t s  v e g e t a t i o n  (1956:  
178-179). J . - N .  M a c l e t  s p e n t  Aug. 23-24, 1972 ,  t h e r e  and a  l i s t  o f  
trees, s h r u b s  and h e r b s  w a s  p r e p a r e d  f o r  t h e  S e r v i c e  d e  l l E c o n o m i e  
R u r a l e .  S h o r t l y  a f t e r  o u r  March 1973  s u r v e y ,  J e a n  Rayna l ,  o f  t h e  P a r i s  
Herbarium c o l l e c t e d  p l a n t s  - i n c l u d i n g  some w e  had mis sed  ( J u n e  27-29, 
1973) .  F i n a l l y ,  j u s t  b e f o r e  o u r  J u l y  1982 v i s i t ,  J .  F l o r e n c e  w i t h  
M.  Gu6r in  made a q u i c k  v i s i t  and c o l l e c t i o n .  We have  s e e n  o n l y  p a r t  
o f  t h e s e  spec imens .  

The r e f e r e n c e s  l i s t e d  a t  t h e  end of  t h e  t e x t  do  n o t  a l l  s p e c i -  
f i c a l l y  d e a l  w i t h  T e t i a r o a ,  b u t  some of  them a r e  p r i n c i p a l  g e n e r a l  
s o u r c e s  o f  i n f o r m a t i o n  on a t o l l s  t h a t  might  b e  bf i n t e r e s t  t o  r e a d e r s  
w a n t i n g  t o  know more a b o u t  t h e s e  f a s c i n a t i n g  b i t s  o f  l a n d .  



I. INTRODUCTION 

L a t e  i n  1972 M r .  Marlon Brando, owner o f  T e t i a r o a  A t o l l ,  
s p e n t  s e v e r a l  h o u r s  a t  o u r  o f f i c e  i n  t h e  Smithsonian I n s t i t u t i o n  
w i t h  some o f  h i s  a d v i s o r s ,  d i s c u s s i n g  c o r a l  a t o l l  ecology and 
h i s  p l a n s  f o r  t h e  development of  T e t i a r o a  A t o l l  i n  p a r t i c u l a r .  
A s  a  r e s u l t  of  t h i s  c o n f e r e n c e  a  s h o r t  r e c o n n a i s s a n c e  v i s i t  was 
a r r a n g e d  t o  g i v e  u s  some f a m i l i a r i t y  w i t h  t h e  i s l a n d  a s  a  b a s i s  
f o r  p o s s i b l e  f u t u r e  e c o l o g i c a l  and b o t a n i c a l  c o n s u l t a t i o n .  Th i s  
v i s i t  l a s t e d  9  days ,  from March 19 through March 27, 1973.  A l l  
of  t h e  1 3  v e g e t a t e d  i s l e t s  were  v i s i t e d  o n e  o r  more t i m e s ,  and 
walked o v e r  t o  g e t  a  r e a s o n a b l e  i d e a  of  t h e i r  e c o l o g i c a l  f e a t u r e s .  
The n o t e s  on v e g e t a t i o n  f e a t u r e s  and c o l l e c t i o n s  of  p l a n t s  a r e  t h e  
most complete ,  though a  few l a n d  a n i m a l s  were  n o t e d  o r  c o l l e c t e d .  
Time d i d  n o t  p e r m i t  a  thorough examina t ion  and sampl ing  of  s o i l s ,  
a s  had been hoped, n o r  were  t h e  f r e s h  and b r a c k i s h  w a t e r  b o d i e s ,  
o r  t h e  ground w a t e r ,  s t u d i e d  a s  i n t e n d e d .  

The p r e s e n t  r e p o r t  summarizes f a c t u a l  o b s e r v a t i o n s ,  impres- 
s i o n s ,  and s u g g e s t i o n s .  I t  c a n n o t  be  regarded  a s  a n y t h i n g  n e a r  a  
comple te  d e s c r i p t i o n  of  t h e  a t o l l ,  e x c e p t  f o r  t h e  l i s t s  of  v a s c u l a r  
p l a n t s ,  which a r e  p robab ly  n e a r l y  complete .  

The comments and s u g g e s t i o n s  r e g a r d i n g  human a c t i v i t i e s ,  management, 
and f u t u r e  development on t h e  a t o l l  were  w r i t t e n  f o r  t h e  u s e  of  
M r .  Brando and h i s  a s s o c i a t e s ,  b u t  may s t i l l  b e  o f  u s e  a s  g u i d e s  f o r  
management of  t h e  s c o r e s  o r  hundreds of a t o l l s  and o t h e r  c o r a l  i s l a n d s  
t h a t  may b e  used f o r  human o c c u p a t i o n  i n  t h e  t r o p i c a l  s e a s .  The 
d e s c r i p t i v e  and n a t u r a l  h i s t o r y  p o r t i o n s  have been r e v i s e d  and 
s u b s t a n t i o n a l l y  added t o .  The i r  p u b l i c a t i o n  w i l l  augment, somewhat, 
t h e  g e n e r a l  i n f o r m a t i o n  a v a i l a b l e  on  t e r r e s t r i a l  a s p e c t s  of c o r a l  a t o l l s .  
We d e e p l y  a p p r e c i a t e  t h i s  o p p o r t u n i t y  t o  become f a m i l i a r  w i t h  one 
more a t o l l .  

C e r t a i n  shor tcomings  i n  t h e  p r e s e n t  r e p o r t  a r e  t h e  r e s u l t  
o f  o u r  f a i l u r e  t o  r e c e i v e ,  i n  t i m e  f o r  u s e  i n  t h e  f i e l d ,  t h e  
promised a i r  photos  t h a t  would have  enab led  us  t o  make b e t t e r  u s e  
o f  o u r  t ime ,  and t o  p r e p a r e  a  p r e l i m i n a r y  e c o l o g i c a l  map o f  t h e  a t o l l .  
Under t h e  c i rcumstances  w e  have n o t  a t t e m p t e d  t o  map any o f  t h e  
f e a t u r e s  of  i n t e r e s t ,  b u t  would recommend t h a t  a n  e c o l o g i c a l  
map b e  p r e p a r e d  a s  t h e  p r o j e c t  i s  con t inued .  It would s e r v e  a s  
a  g u i d e  i n  d e s i g n i n g  and implementing p l a n s .  



H i s t o r i c a l  background: The e a r l y  h i s t o r y  of T e t i a r o a  i s  o b s c u r e ,  
perhaps  expressed  o n l y  i n  t h e  l e g e n d s  of T a f a i ,  who, i t  i s  s a i d ,  drew 
a l l  t h e  i s l a n d s  i n  t h e  r e g i o n  up above t h e  s u r f a c e  of t h e  s e a .  

I n  h i s t o r i c  t i m e s  T e t i a r o a  belonged t o  t h e  Pomare f a m i l y ,  r u l e r s  
of T a h i t i .  They p laced  i t  i n  t h e  c a r e  of f a i t h f u l  r e t a i n e r s ,  who man- 
aged i t  and l i v e d  t h e r e .  The members of t h e  r o y a l  f a m i l y  s p e n t  t i m e  
t h e r e  when t h e y  needed q u i e t  and r e l a x a t i o n .  The femin ine  members of 
t h e  fami ly  a r e  s a i d  t o  have gone t h e r e  and " indulged i n  t h e  a r t  of  
h a ' a p o r i  ( f a t t e n i n g )  ... f o r  t h e  purpose  of b e a u t i f y i n g  t h e i r  person."  
The k i n g  p laced  h i s  t r e a s u r e s  t h e r e  f o r  sa fe -keep ing  d u r i n g  t i m e s  of 
p o l i t i c a l  t r o u b l e .  " In  t i m e s  of  peace ,  Pomare I sometimes h e l d  h i s  
hea then  o r g i e s  w h i l e  T a h i t i  was becoming C h r i s t i a n i z e d . "  T e s s i e r  (1962) 
p r o v i d e s  t h i s  i n f o r m a t i o n ,  i n  g r e a t  p a r t  based on Henry (1928: 26) .  

T e t i a r o a  must have been known t o  e a r l y  European n a v i g a t o r s  and 
Capt.  Cook s a i l e d  by i t  on J u l y  1 4 ,  1769. I n  1904 t h e  a t o l l  was s o l d  
t o  D r .  Wil l iams,  of P a p e e t e ,  who managed i t  a s  a  c o p r a  p l a n t a t i o n ,  w i t h  
a  s m a l l  v i l l a g e  on Rimatuu I s l e t  where t h e  l a b o r  f o r c e  l i v e d  and where 
t h e  copra  was d r i e d .  

M r .  Marlon Brando a c q u i r e d  t h e  i s l a n d  i n  t h e  1 9 6 0 f s ,  and a t  f i r s t  
a t t e m p t e d  t o  m a i n t a i n  t h e  v i l l a g e  on Rimatuu. The "nono" ( C u l i c o i d e s  
f l i e s ) ,  which breed i n  b r a c k i s h  s h o r e s ,  a s  around t h e  pond o r  " i n n e r  
lagoon" on Rimatuu, proved v e r y  t roublesome,  and when h i s  p l a n  t o  b u i l d  
a  t o u r i s t  a t t r a c t i o n  was t o  be  implemented, h e  moved h i s  a c t i v i t i e s  t o  
One tah i  I s l e t .  Here a  l a n d i n g  s t r i p  was c o n s t r u c t e d  and t h e  p r e s e n t  
v i s i t o r s  e n t e r p r i s e  i s  c e n t e r e d .  

11. TETIAROA--ECOLOGICAL SETTING 

T e t i a r o a  i s  a  s m a l l  a t o l l  abou t  35 m i l e s  from T a h i t i ,  i n  t h e  
S o c i e t y  I s l a n d s .  I t  i s  t h u s  w i t h i n  easy  a c c e s s  from t h e  l a r g e r  i s l a n d  
and m e t r o p o l i s  of French P o l y n e s i a .  T h i s  h a s  been s o  s i n c e  man f i r s t  
came t o  t h e  S o c i e t y  I s l a n d s ,  which f a c t  h a s  had a n  enormous b e a r i n g  on 
t h e  e c o l o g i c a l  h i s t o r y  and p r e s e n t  e c o l o g i c a l  c o n d i t i o n  of t h e  a t o l l .  

The g r e a t e s t  d iamete r  of t h e  a t o l l  i s  abou t  8 . 5  km and t h e  
p e r i p h e r y  of  t h e  o u t e r  r e e f  i s  abou t  28 km. 

T h i r t e e n  v e g e t a t e d  i s l e t s  a r e  s c a t t e r e d  on t h e  r e e f  r i n g ,  vary-  
i n g  from a  t i n y  remnant of r e e f  p l a t f o r m  l e s s  t h a n  h a l f  a  h e c t a r e  i n  
e x t e n t  t o  T i a r a u n a  I s l e t ,  205 h e c t a r e s .  



S u r f a c e  f e a t u r e s :  The t o t a l  l a n d  a r e a  i s  645.5 h e c t a r e s ,  
r e a c h i n g  a n  e l e v a t i o n  o f  n o t  o v e r  3 m. The d e e p e r  p a r t  o f  t h e  
l agoon  i s  a b o u t  1288 h e c t a r e s  i n  e x t e n t ,  b u t  a  broad zone s u r -  
rounding t h e  i s l e t s  is v e r y  s h a l l o w ,  a p p a r e n t l y  compr i s ing  wide  
c o a l e s c e d  sand a p r o n s  o r  f a n s .  Th i s  e n t i r e  a r e a  o f  a p r o n ,  2155 
h e c t a r e s ,  seldom exceeds  1 m i n  dep th .  It is o f  f i n e  l ime-sand 
and s i l t ,  w i t h  o c c a s i o n a l  c o r a l  f r agments  and many s h e l l s .  Tiny 
clumps of  c o r a l  (Acropora c e r v i c o r n i s )  a r e  s c a t t e r e d  o v e r  i t .  
I t  i s  v e r y  narrow o n l y  a l o n g  t h e  n o r t h  s i d e  o f  t h e  lagoon.  

There  a r e  no b o a t  p a s s e s  i n t o  t h e  l a g o o n  e x c e p t  a  v e r y  
sha l low one n e a r  t h e  s o u t h  end o f  Rimatuu I s l e t  and a  v e r y  s m a l l  
s h a l l o w  o n e  o p p o s i t e  t h e  s o u t h  end of  T ia raunu  I s l e t .  The e a s t  
r e e f  i s  l a r g e l y  f r e e  o f  i s l e t s  and w a t e r  e n t e r s  t h e  l agoon  from 
waves b r e a k i n g  o v e r  t h e  reef-edge.  

The d e e p e r  p a r t s  o f  t h e  l a g o o n  a r e  l i b e r a l l y  b e s e t  w i t h  
c o r a l  p i n n a c l e s  and p a t c h  r e e f s ,  many of  t h e s e  r e a c h i n g  t h e  
s u r f a c e  a t  low t i d e .  

On t h e  o u t e r  r e e f  p l a t f o r m  a r e  numerous remnants of  one ,  
o r  probably  two, h i g h e r  r e e f  s u r f a c e s .  They v a r y  from s m a l l  
r o c k s  and c o r a l  "mushrooms1' t o  u n d e r c u t  p l a t f o r m s  many m e t e r s  
long .  Most a r e  a b o u t  1 m h i g h  above t h e  r e e f  f l a t ,  b u t  a  few 
a r e  a b o u t  t w i c e  a s  h igh .  Only one  o f  t h e s e  was examined and i t s  
s u r f a c e  was found t o  b e  ve ry  rough.  Most o f  them a r e  n o t  
v e g e t a t e d  e x c e p t  f o r  d a r k e n i n g  of  s u r f a c e s  by mic roscop ic  b lue-  
g r e e n  a l g a e .  A v e r y  few have sc rubby  Pemphis a c i d u l a .  

Remnants of  t h e  1 m p l a t f o r m ,  some eroded t o  much l e s s  
t h a n  t h i s ,  extend a  s h o r t  d i s t a n c e  f rom t h e  seaward s i d e s  o f  some 
o f  t h e  i s le ts ,  e s p e c i a l l y  a l o n g  t h e  n o r t h  s h o r e s  o f  t h e  i s l e t s  
on t h e  n o r t h  r e e f .  Beachrock is found h e r e  and t h e r e  a l o n g  t h e  
s h o r e s  o f  some islets. Its e x t e n t  c o u l d  n o t  b e  mapped i n  t h e  
t i m e  a v a i l a b l e  w i t h o u t  a i r  photos .  

P e r i p h e r a l  r i d g e s  o c c u r  around most p a r t s  o f  most  of  t h e  
i s le ts ,  e s p e c i a l l y  on t h e  seaward s i d e ,  where  they  t end  t o  b e  o f  
pebble-,  cobble- ,  o r  even,  l o c a l l y ,  bouTder-gravel .  Elsewhere ,  
e s p e c i a l l y  on l agoon  s h o r e s ,  they  t end  t o  c o n s i s t  o f  sand  OK f i n e  
g r a v e l .  On some s h o r e s  they  a r e  l a c k i n g  a l t o g e t h e r ,  w h i l e  o n  
some seaward s h o r e s  they  are v e r y  wide  and g e n t l y  s l o p i n g .  
L o c a l l y  they  a r e  b e i n g  c u t  away by waves,  and i n  some such  p l a c e s ,  
a s  on t h e  n o r t h e a s t  p o i n t  of  One tah i  I s l e t ,  t r e e s  a r e  undermined 
and f a l l  i n t o  t h e  s h a l l o w  w a t e r .  The s u r f a c e  i n  t h e  i n t e r i o r  o f  t h e  
l a r g e r  i s l e t s  i s  g e n e r a l l y  of sand o r  small g r a v e l ;  i n  p l a c e s  a  s p a r s e  
l a y e r  o f  pebb les  l i e s  on a  s u r f a c e  o f  sand o r  mixed sand and g r a v e l .  No 
l a y e r s  of  phosphate  r o c k  were  n o t i c e d ,  b u t ,  judg ing  by t h e  abundance o f  
P i s o n i a  g r a n d i s  t r e e s  and of  s e a - b i r d s ,  i t  d o u b t l e s s  o c c u r s  
l o c a l l y  ( s e e  Fosberg  1954 ,  1957,  F o s b e r ~  and C a r r o l l  1965) .  



Rather ex t ens ive  depress ions  occur  on some of t h e  i s l e t s ,  
mostly wi th  a  s o f t  o rgan ic  s o i l  and dense s t a n d s  of saw-grass 
(Cladium jamaicense).  They may have been a n c i e n t  t a r o  marshes, 
excavated by the  Polynesians.  This  view is s t rengthened  by t h e  
presence,  a d j a c e n t  t o  such a  marsh on Honuea I s l e t ,  of i r r e g u l a r  
mounds of f i n e  e a r t h ,  poss ib ly  excavated from t h e  marsh. I n  one 
such depress ion  on  Reiono Islet i n  r a t h e r  dense coconut f o r e s t ,  
t h i s  one l a c k i n g  saw-grass, were a  few p l a n t s  of  puraka o r  g i a n t  
t a r o  (Cyrtosperma chamissonis ) ,  pos s ib ly  p e r s i s t i n g  from 
Polynesian p l an t ings .  

The s o i l s  of  t h e  i s l e t s  v a r i e d  from t y p i c a l  Shioya S e r i e s ,  
s ca rce ly  a l t e r e d  c o r a l  sand and g r a v e l ,  t o  s o i l s  w i th  a  b l ack  
h ighly  organic  s u r f a c e  l a y e r  o r  A hor izon ,  and t o  t h e  deep 
organic  muck o f  t h e  p u t a t i v e  t a r o  p i t s  mentioned above. No r e a l  
s tudy of t he se  s o i l s  was at tempted.  One p i t  a l r e a d y  dug t o  about 
0.5 m ,  on Onetahi Islet, showed a  t y p i c a l  Shioya p r o f i l e  about  
40 cm deep, then a  bur ied  f ine- tex tured  darkened l a y e r .  

A r a t h e r  ex t ens ive  l a k e  o r  pond of b rack i sh  t o  f r e s h  water  occu r s  
on Rimatuu I s l e t .  Maps show i t  t o  be  open t o  t h e  s e a ,  b u t  i t  seems 
c losed  now. 

Climate: Te t i a roa  is a  moderately w e t  a t o l l ,  w i th  an  annual  
r a i n f a l l  of  about 2800 mrn, bu t  t h i s  t ending  t o  be  somewhat i r r e g u l a r  
i n  d i s t r i b u t i o n ,  wi th  occas iona l  d ry  s p e l l s .  

Te t ia roa  i s  i n  t h e  b e l t  of t h e  Southeas t  Trade Winds, which 
gene ra l l y  make t h e  temperature  r a t h e r  p l e a s a n t ,  except  i n  t h e  
s h e l t e r  of t he  coconut p l a n t a t i o n  and o t h e r  dense vege t a t i on .  
During occas iona l  per iods  of calms, a s  i n  March, t h e  temperature  
can be  oppress ive ly  ho t  and t h e  humidity h igh .  Weather d a t a  a r e  almost 
l a ck ing  and should be  c o l l e c t e d  t o  s u b s t a n t i a t e  p re sen t  e s t ima te s .  

A s h o r t  series of r a i n f a l l  measurements, covering t h e  per iod  
February 23 t o  Dec. 31, 1974, was recorded by Reiko Sato.  The 
t o t a l  recorded was 1687.5 mm, wi th  t h e  lowes t  amount, 19.0 mm, f o r  
September, and t h e  h i g h e s t ,  654.8 mm, f o r  December. March, October,  
and November, each had between 100 and 300 mm. Some measurements may 
have been recorded i n  more r e c e n t  yea r s  by r e s o r t  personnel ,  b u t  w e  do 
no t  have any of t h e  f i g u r e s .  

Several  storms have h i t  Te t i a roa  s i n c e  1973. It does not  t ake  a  
fu l l - f l eaged  h u r r i c a n e  t o  c r e a t e  havoc on a  low i s l a n d .  I n  Dec. 1974 
heavy r a i n f a l l  brought about  f looding ,  e s p e c i a l l y  i n  t h e  a r e a  of t h e  
V i s i t o r  Center  where t h e  low bu i ld ings  w e r e  awash. On New Year 's  Eve 
and New Year 's  Day, r e s i d e n t s  and v i s i t o r s  s tood  ank le  deep i n  water  
and sand. The water  receded f a i r l y  qu ick ly  and p l a n t s ,  except  f o r  some 
e x o t i c  ornamentals ,  d i d n ' t  s u f f e r  too much from t h e  e f f e c t s  of s a l t .  



Some b u i l d i n g s  were undermined and c o n s t r u c t i o n  on t h e  a t o l l  s e t  back. 

By J u l y  1982 i t  was obvious  t h a t  t h e  c o a s t l i n e  a l o n g  t h e  channel  
between One tah i  and Honuea was e s p e c i a l l y  v u l n e r a b l e  t o  e r o s i o n ,  i t  
had receded  consp icuous ly  from i ts  1973 p o s i t i o n .  I n  t h e  f i r s t  4 months 
of 1983, a n  unprecedented s e r i e s  of h u r r i c a n e s  h i t  French P o l y n e s i a ,  
some r e a c h i n g  T a h i t i .  R e s i d e n t s  and v i s i t o r s  on T e t i a r o a  were  evacuated 
s e v e r a l  t i m e s .  S a c h e t ' s  v i s i t  on March 20-21 fol lowed h u r r i c a n e  Reva (Rewa), 
and by then  many of t h e  b u i l d i n g s  on One tah i  had c o l l a p s e d ,  l o s t  t h e i r  
r o o f s ,  o r  been a lmos t  washed i n t o  t h e  channe l  where e r o s i o n  had scoured 
t h e  c o a s t  l i n e .  On one o f  t h e  "b i rd  i s l a n d s " ,  Tahuna- i t i ,  t h e  low sandy 
p a r t  o f  t h e  i s l a n d  had been f looded ,  many b i r d s ' k i l l e d ,  t r e e s  d e f o l i a t e d  
o r  uprooted.  The i n s i d e  o f  t h e  i s l e t ,  however, had n o t  been under w a t e r  
and t h e  ground cover  o f  g r a s s  and h e r b s  was unchanged under t h e  t a l l  
t r e e s  some of  which had l o s t  f o l i a g e  o r  branches .  

From Tahuna- i t i ,  one  could  s e e  i n  t h e  d i s t a n c e  some defoliated 
s h o r e  s h r u b s  on Tahuna-rahi. The v e r y  low w e s t e r n  t i p  of Tahuna- i t i  
seemed c u t  o f f  a s  a  sand bank and a l l  i t s  v e g e t a t i o n  dead.  

The s e a  breached t h e  sand b a r s  which s e p a r a t e  t h e  sedge  marshes 
from t h e  lagoon on Rimatuu i s le t ,  mixing s e a  w a t e r  i n t o  t h e  b r a c k i s h  and 
l o c a l l y  f r e s h  wate r .  Th i s  phenomenon may b e  a  r e c u r r e n t  o c c u r r e n c e ,  a s  
t h e  e a s t  c o a s t s  o f  Rimatuu have been v a r i o u s l y  d e s c r i b e d  o r  mapped w i t h  
o r  w i t h o u t  openings  o n t o  t h e  lagoon. 

Honuea i s l e t  could  n o t  b e  v i s i t e d ,  b u t  appeared t o  have s u f f e r e d  
from f l o o d i n g ,  a t  l e a s t  a l o n g  t h e  channel  s i d e  o p p o s i t e  Onetahi .  

Genera l ly ,  prolonged f l o o d i n g  by s e a  w a t e r ,  w i t h  r e l a t i v e l y  l i t t l e  
r a i n ,  and damage t o  b u i l d i n g s  a s  a  r e s u l t  o f  e r o s i o n  and s t r o n g  winds 
were  t h e  most s t r i k i n g  e f f e c t s  of t h i s  h u r r i c a n e .  Most o f  t h e  e x o t i c  
ornamental  p l a n t s  had d i sappeared .  T a l l  t r e e s ,  i n c l u d i n g  coconut palms, 
appeared r e l a t i v e l y  l i t t l e  touched, a t  l e a s t  a s  f a r  a s  one  could  s e e  
i n  a  v i s i t  of  a  few h o u r s .  

A f t e r  S a c h e t ' s  d e p a r t u r e  from French P o l y n e s i a ,  h u r r i c a n e  Veena 
( A p r i l  8-13) caused much damage i n  T a h i t i  and may w e l l  have f u r t h e r  
d e v a s t a t e d  T e t i a r o a ,  b u t  no d e t a i l e d  i n f o r m a t i o n  h a s  been r e c e i v e d .  

Ground wate r :  A l e n s  o f  f r e s h  grnund w a t e r  e x i s t s  abou t  
1-1.5 m below t h e  s u r f a c e  o f  t h e  ground on t h e  l a r g e r  is lets.  This  
i s  p o t a b l e  b u t  r a t h e r  ha rd  w a t e r .  I n  p l a c e s  i t  h a s  a  n o t i c e a b l e  
hydrogen s u l f i d e  odor ,  perhaps  o r i g i n a t i n g  i n  t h e  o r g a n i c  muck o f  
a n c i e n t  t a r o  p i t s ,  o r  p o s s i b l y ,  i n  some a r e a s ,  from r e c e n t  p o l l u t i o n .  
During r a i n y  p e r i o d s ,  f r e s h  w a t e r  s e e p s  through t h e  beaches  from t h e  
p e r i p h e r y  of t h i s  l e n s .  



V e g e t a t i o n :  The v e g e t a t i o n  o f  t h e  i s l e t s  h a s  been p ro found ly  
a l t e r e d  by man, b o t h  Po lynes ian  and European. The P o l y n e s i a n s  
c e r t a i n l y  i n t r o d u c e d  t h e  coconu t  palm, b u t  d i d  n o t  p l a n t  i t  
g e n e r a l l y  t o  form l a r g e  p l a n t a t i o n s .  More l i k e l y  i t  was p l a n t e d  
o n l y  around d w e l l i n g  s i t e s  and t o  t h e  e x t e n t  t h a t  t h e  n u t s  were 
needed f o r  food and d r i n k .  The Po lynes ians  p r o b a b l y ,  a s  noted 
above,  excava ted  s u b s t a n t i a l  a r e a s  f o r  marsh c u l t i v a t i o n  o f  t a r o .  
The i r  e x t e n s i v e  u s e  of  t h e  n a t i v e  p l a n t s  most  l i k e l y  d i d  n o t  r e s u l t  
i n  s e r i o u s  change i n  a r e a s  o f  i n d i g e n o u s  f o r e s t  away from d w e l l i n g  
o r  o t h e r  s i t e s .  They c e r t a i n l y  b rough t  some a d d i t i o n s  t o  t h e  f l o r a ,  
b e s i d e  t h e  c o c o n u t s ,  p l a n t s  such a s  Morinda c i  t r i f o l i a ,  H i b i s c u s  
t i l i a c e u s ,  Gardenia  t a i t e n s i s ,  Tacca l e o n t o p e t a l o i d e s ,  -- Cyrtosperma 
chamisson i s ,  and p robab ly  o t h e r s .  

With t h e  p u r c h a s e  of  t h e  a t o l l  i c  1904 by a  European and 
p o s s i b l y  even e a r l i e r ,  coconuts  were  p l a n t e d  f o r  copra  p r o d u c t i o n  
on a l l  s u i t a b l e ,  and some n o t  s o  s u i t a b l e ,  p a r t s  o f  t h e  i s l e t s .  
The n a t i v e  v e g e t a t i o n  was a l m o s t  comple te ly  r e p l a c e d ,  though most 
of  t h e  p l a n t  s p e c i e s  may w e l l  have p e r s i s t e d .  

L i t t l e  c a n  b e  s a i d  a b o u t  t h e  o r i g i n a l  v e g e t a t i o n ,  e x c e p t  
t h a t  i t  was undoubtedly  mos t ly  f o r e s t ,  e i t h e r  d e n s e  o r  s p a r s e ,  
w i t h  some a r e a s  o f  s c r u b ,  p o s s i b l y  o c c a s i o n a l  open ings  w i t h  g r a s s e s ,  
Boerhavia and P o r t u l a c a .  On a r e a s  o f  b a r e  c o r a l  r o c k  o r  v e r y  t h i n  
s o i l  a  d e n s e  s c r u b  of  Pemphis a c i d u l a  must have  predominated,  even 
a s  i t  does  today.  The f o r e s t  was p robab ly  mos t ly  v e r y  mixed i n  
i ts  compos i t ion ,  p o s s i b l y  w i t h  a r e a s  of  p u r e  s t a n d s  o f  P i s o n i a  
g r a n d i s  and ,  pe rhaps ,  g roves  o f  Hernandia  s o n o r a .  Most of  t h e  
p r e s e n t  ind igenous  herbaceous  s p e c i e s  may have o c c u r r e d  i n  t h e  
f o r e s t ,  i n  o p e n i n g s ,  and around t h e  t o p s  o f  beaches .  

Now t h e  predominant v e g e t a t i o n  on a l l  b u t  t h e  s m a l l e s t  
i s l e t s  is coconut  p l a n t a t i o n ,  w i t h  a  l i b e r a l  m i x t u r e  o f  t r e e s ,  
e s p e c i a l l y  G u e t t a r d a  s p e c i o s a ,  which have grown up w i t h  t h e  
d e c l i n e  o f  a c t i v i t y  i n  t h e  p l a n t a t i o n s .  H a r v e s t i n g  of  n u t s  
was abandoned s e v e r a l  y e a r s  ago and coconu t s  f a l l i n g  o n  t h e  
ground and g e r m i n a t i n g  have produced a  prominent  s h r u b  l a y e r  
o f  s e e d l i n g s  abou t  1.5-2 m t a l l  i n  l a r g e  a r e a s  o f  t h e  - - 

p l a n t a t i o n .  Openings and t h i n  a r e a s  i n  t h e  p l a n t a t i o n  a r e  
occupied by Boerhavia ,  Lep tu rus ,  and P o r t u l a c a .  A s t r o n g  
component o f  t h e  sh rub  l a y e r  i s  Timonius po lygame.  S u r i a n a  
and Scaevola  f r i n g e  t h e  beaches  and ex tend  i n l a n d  t o  some 
e x t e n t .  l'hy edges  o f  t h e  coconu t  p l a n t a t i o n s  a r e  f i l l - e d  w i t h  
Tournefor t i a  and G u e t t a r d a .  Wi th in  t h e  p l a n t a t i o n s  
Polypodium s c o l o p e n d r i a ,  and more l o c a l l y ,  Asplenium n i d u s ,  
D a v a l l i a  s o l i d a ,  Nephro lep i s ,  Tacca,  T r i u m f e t t a  procumbens, 
and s t i l l  more l o c a l l y ,  Thuarea i n v o l u t a ,  and Lepidium 
b iden ta tum form t h e  h e r b  l a y e r ,  i n  p l a c e s  c o v e r i n g  t h e  ground 
complete ly .  A l i a n a ,  Ipomea macrantha ,  c l imbs  i n  t h e  t r e e s .  
N e r v i l i a  i s  a  r a r e  and l o c a l  ground o r c h i d .  Lapor tea  r u d e r a l i s ,  
and Ps i lo tum a r e  a l s o  o c c a s i o n a l ,  e i t h e r  o n  t h e  ground 
o r  on b a s e s  o f  coconut  t r e e s .  



Dense and ex t ens ive  s t ands  of Cladium cover most o f  t h e  
anc i en t  t a r o  dep re s s ions ,  bo th  i n  t h e  open and under coconut 
t r e e s ,  and a l s o  on  the  south  s i d e  o f  t h e  b rack i sh  l a k e  o n  Rimatuu 
Islet.  On Tiaraunu Islet ,  near  t he  lagoon s i d e ,  a  l a r g e  a r ea  of 
such marsh was o r i g i n a l l y  under coconuts ,  b u t  t he se  have mostly 
d ied ,  l e a v i n g  o l d  head le s s  t runks ,  and p a r t s  of t h e  r e s u l t i n g  
open a r e a  have become dominated by Timonius and Scaevola sc rub ,  
wi th  some t a l l  Suriana on d r i e r  s p o t s .  Much of t he  marsh is 
covered by saw-grass (Cladium) . -- 

Per iphe ra l  a r e a s  where t h e  i s l e t s  a r e  narrow, o r  on smal l  
islets,  may b e  dominated by Suriana,  mostly covered by a  b l anke t  of 
Cassytha, which i n  p l aces  seems t o  have k i l l e d  i t s  h o s t ,  a s  a n  
unusual amount of  Sur iana  i s  dead. Where such a r e a s  have ve ry  
t h i n  s o i l  o r  a r e  exposed c o r a l  rock ,  Pemphis may be  dominant 
forming a  somewhat l o o s e  sc rub ,  s e v e r a l  meters  t a l l ,  o r  a  lower,  
very dense, a lmost  impenetrable  scrub.  

On t i n y  Motu-Aie, and l o c a l l y  o n  one o r  two o t h e r  smal l  
i s l e t s ,  a  mixed f o r e s t  of  P i son ia ,  Guet ta rda ,  Cordia and 
Tournefor t ia  s u r v i v e s ,  pos s ib ly  s i m i l a r  t o  t h e  o r i g i n a l  mixed 
f o r e s t  b u t  of r a t h e r  low s t a t u r e .  Only a  few coconuts have been 
p lan ted  on Motu-Aie. I n  1982 these  were seen  to have been c u t  down 
l eav ing  t h i s  i s l e t  i n  a  n a t u r a l  condi t ion .  I n  a t  l e a s t  two p l aces ,  
on Onetahi and Rimatuu, groves of Hernandia reach a  very l a r g e  s i z e .  
Loca l ly ,  e s p e c i a l l y  on lagoon sho re s ,  t h i c k e t s  of Hibiscus t i l i a c e u s  
and of Cordia subcordata  occur .  One smal l  patch of  Sophora 
tomentosa was found i n  t h e  p l a n t a t i o n  on Hiraanae Islet .  On Tiaraunu, 
l o c a l  clumps of P ip tu rus  a rgenteus  occur  w e l l  i n l and .  

In  s p a r s e  p l aces  i n  t he  coconut p l a n t a t i o n  and the  west  po in t  
of Honuea Islet', shrubs of Hedyotis romanzoff iensis  c h a r a c t e r i s t i c  
of t h e  Tuamotu a t o l l s  t o  t h e  no r th  and e a s t ,  were common. D i g i t a r i a  
s tenotaphrodes ,  a l s o  found i n  t h e  Tuamotus, occurs  i n  s p a r s e  vege t a t i on  
on the  south  end of  Tiaraunu and along t h e  top of i t s  seaward beach, 
a l s o  i n  t he  f o r e s t  on Tahuna-it i  I s l e t .  

Around the  two a c t i v e  camp s i t e s  on Onetahi and Tiaraunu 
i s l e t s  ( l973) ,  s e v e r a l  spec i e s  of presumably p lan ted  t r e e s  have reached 

~ - 

smal l - t ree  s i z e :  Terminal ia  catappa,  Terminal ia  samoensis, 
Hibiscus t i l i a c e u s ,  Casuarina e q u i s e t i f o l i a ,  and Calophyllum 
inophyllum. These were f a i r l y  l a r g e  i n  1982 b u t  - T. samoensis was 
i n  very poor cond i t i on .  

A number of  e x o t i c  herbaceous weeds a r e  found he re ,  a l s o ,  
such a s  Cenchrus echina t u s ,  Eragros t i s  t e n e l l a ,  Hippobroma 
l o n g i f l o r a ,  and Euphorbia h i r t a .  



Around t h e  abandoned v i l l a g e  o n  t h e  w e s t  s i d e  o f  Rimatuu 
I s l e t  a r e  many v e r y  l a r g e  t r e e s  o f  Cordia  s u b c o r d a t a ,  Ar toca rpus  
a l t i l i s ,  Calophyllum inophyl lum,  Termina l i a  c a t a p p a ,  and 
H i b i s c u s  t i l i a c e u s ,  a s  w e l l  a s  Cocos and one l a r g e  Pometia 
~ i n n a t a .  Manv s h r u b s .  such  a s  Gardenia  t a i t e n s i s .  Morinda 
c i t r i f o l i a ,  Acalypha w i l k e s i a n a ,  P o l y s c i a s  g u i l f o y l e i ,  Codiaeum 
var iega tum,  - C i t r u s  a u r a n t i f o l i a ,  P lumeria  r u b r a ,  P e d i l a n t h u s  
t i t h v m a l o i d e s .  H i b i s c u s  (doub le  r e d  h v b r i d )  . C a r i c a  DaDava and . , . . <  
Chrysophyllum c a i n i t o  p e r s i s t  f rom former p l a n t i n g s  . Here a l s o  
a r e  many weeds, some n o t  s e e n  e l s e w h e r e  on t h e -  a t o l l ,  such a s  
Bidens  p i l o s a ,  Cony za b o n a r i e n s i s ,  Euphorbia h i r  t a ,  ~ e r n o n i a  --- 
c i n e r e a ,  Cyperus k y l l i n g i a ,  Cenchrus e c h i n a t u s ,  E l e u s i n e  i n d i c a ,  
E r a g r o s t i s  t e n e l l a ,  D i g i t a r i a  r a d i c o s a ,  and Sporobolus  f e r t i l i s .  
S ida  f a l l a x ,  o f  t h e  g reen- lea fed  l a r g e  f lowered  form p l a n t e d  by 
P o l y n e s i a n s ,  i s  common i n  t h e  p l a n t a t i o n  o u t s i d e  t h e  v i l l a g e .  I 
1982 s e v e r a l  weeds o n l y  s e e n  on Rimatuu i n  1973 had s p r e a d  t o  
One tah i .  Also  W a l t h e r i a  i n d i c a ,  n o t  s e e n  i n  1973,  had appeared 
was abundant i n  t h e  v i l l a g e  s i t e  on Rimatuu. 

.n 

and 

I n  a  ve ry  b r i e f  accoun t  of  T e t i a r o a ,  Papy (1956) o f f e r s  a  s h o r t  
c h a r a c t e r i z a t i o n  of t h e  v e g e t a t i o n  of  Rimatuu I s l e t ,  which a p p e a r s  
t o  b e  t h e  r e s u l t s  of o n e  walk a c r o s s  from t h e  l agoon  beach t o  t h e  
" i n n e r  lagoon",  d i v i d i n g  t h e  v e g e t a t i o n  i n t o  f o u r  "zones". These 
o n l y  vaguely  s u g g e s t  t h e  d i s t r i b u t i o n  of  t h e  v e g e t a t i o n ,  and need 
n o t  be  c o n s i d e r e d  s e r i o u s l y  a s  r e f l e c t i n g  e i t h e r  t h e  p a t t e r n  o r  
t h e  d i v e r s i t y  o f  T e t i a r o a ,  o r  of Rimatuu I s l e t .  

111. ECOLOGICAL OBJECTIVES 

A f t e r  t a l k i n g  w i t h  M r .  Brando and M r .  Judge,  r e a d i n g  
t h e  mas te r -p lan ,  and t r y i n g  t o  t h i n k  i n  e c o l o g i c a l  terms o f  
what was s a i d ,  w e  have a t t empted  t o  f o r m u l a t e  t h e  i d e a s  expressed  
i n  t h e  form o f  a  l i s t  of  long- term e c o l o g i c a l  o b j e c t i v e s .  These 
aim t o  p r o v i d e  a  s e t  o f  s c i e n t i f i c  p o l i c y  c r i t e r i a  under  which 
proposed a c t i o n s  c a n  b e  judged.  I f  fo l lowed ,  t h e s e  may make .it 
p o s s i b l e  t o  c a r r y  on t h e  human o b j e c t i v e s  o f  t h e  T e t i a r o a  
e n t e r p r i s e  o v e r  a  l o n g  p e r i o d ,  l e a v i n g  t h e  a t o l l  r e l a t i v e l y  
unimpaired i n  i t s  c a p a c i t y  t o  s u p p o r t  hllman l i f e  and a c t i v i t y  
and t o  s a t i s f y  human needs .  

The o b j e c t i v e s  a r e  a s  f o l l o w s  and seem t o  r e q u i r e  no 
e x p l a n a t i o n :  

1. To m a i n t a i n  t h e  n a t u r a l  d i v e r s i t y  of  t h e  l i v i n g  component 
o f  t h e  T e t i a r o a  A t o l l  ecosystem. 

2. To m a i n t a i n  t h e  n a t u r a l  b e a u t y  o f  t h e  a t o l l  s e t t i n g .  

3. To a v o i d  t h e  d e p l e t i o n  o r  impairment of  any  r e s o u r c e  
of  t h e  i s l a n d  on which man o r  o t h e r  organisms i n h a b i t i n g  
t h e  a t o l l  depend. 



To avo id  t h e  accumula t ion ,  over  a  s h o r t  term o r  l o n g ,  o f  
s u b s t a n c e s  o r  w a s t e  p r o d u c t s  d e l e t e r i o u s  t o  l i f  --human o r  
o t h e r  forms. 

To avo i d  hav ing  any s p e c i e s  of  o rgan i sm i n c r e a s e  s e r i o u s l y  
i n  numbers a t  t h e  expense  o f  o t h e r  s p e c i e s - - i n  o t h e r  words,  
t o  m a i n t a i n  a n  e c o l o g i c a l  e q u i l i b r i u m  o r  b a l a n c e .  

To e l i m i n a t e  o r  r e d u c e  t o  r e a s o n a b l e  numbers such  e x o t i c  
s p e c i e s  a s  have  been  i n t r o d u c e d  and e s t a b l i s h e d  i n  t h e  p a s t  
and have assumed p e s t  p r o p o r t i o n s  o r  t h r e a t e n  t o  do so .  

To avo id  i n t r o d u c t i o n  of  e x o t i c s  t h a t  may make l i f e  more 
d i f f i c u l t ,  l e s s  p l e a s a n t ,  o r  may d i s t u r b  s e r i o u s l y  t h e  
e c o l o g i c a l  e q u i l i b r i u m  o f  t h e  a t o l l ,  o r  pose  a  t h r e a t  o f  
d i s e a s e .  

To d e t e r m i n e ,  and n o t  exceed ,  t h e  long-term c a r r y i n g  
c a p a c i t y  of  t h e  a t o l l  f o r  humans i n  terms of  t h e  a b ~ v e  
s t a t e d  o b j e c t i v e s .  

The l a s t  (no. 8) i s ,  o f  c o u r s e ,  t h e  b a s i c  one ,  a s  v i o l a t i o n ' o f  
w i l l  r e s u l t  i n  a  s p i r a l  o f  env i ronmenta l  d e g r a d a t i o n  t h a t ,  
a l lowed  t o  c o n t i n u e ,  w i l l  make t h e  a t o l l  u n f i t  f o r  h a b i t a t i o n  

o r  o n l y  f i t  t o  s e r v e  a s  a  p l a t f o r m  t o  which c a n  b e  b r o u g h t  t h e  
r e s o u r c e s  needed t o  s u p p o r t  a  v e r y  a r t i f i c i a l  s o r t  o f  human 
e x i s t e n c e .  

I V .  PRESENT STATE OF KNOWLEDGE 

F a c t u a l  i n £  o rmat ion  t h a t  c o n t r i b u t e s  t o  a n  e c o l o g i c a l  
u n d e r s t a n d i n g  of t h e  T e t i a r o a  ecosystem i s  r a t h e r  meagre. 

We have  a  c e r t a i n  g e n e r a l i z e d  body o f  knowledge of  c o r a l  
a t o l l s  t h a t  p e r m i t s  some b a s i c  u n d e r s t a n d i n g  o f  any a t o l l  o r  
c o r a l  i s l a n d .  Th i s  e x p e r i e n c e  h a s  been g a i n e d  o v e r  a  l o n g  p e r i o d  
of y e a r s  through t h e  e f f o r t s  o f  many peop le .  I t  i s  nowhere 
summarized a d e q u a t e l y .  A g r e a t  d e a l  of  i n f o r m a t i o n  was assembled 
by Wiens (1962) ,  b u t  i t  was n o t  r e l i a b l y  s y n t h e s i z e d  n o r  were  
h i s  c o n c l u s i o n s  comple te ly  s a t i s f a c t o r y .  

S e c t i o n  I1 o f  t h i s  r e p o r t  o f f e r s  a  d e s c r i p t i o n  
of t h e  s u p e r f i c i a l  f e a t u r e s  o f  t h e  a t o l l ,  e s p e c i a l l y  t h e  l a n d  
geomorphology and v e g e t a t i o n ,  based on  o u r  own incomple te  
o b s e r v a t i o n s .  T h i s  c a n  and w i l l  b e  augmented from t h e  s t u d y  o f  
a i r - p h o t o s  when they become a v a i l a b l e .  However, a  d e t a i l e d  
d e s c r i p t i o n  remains  t o  b e  w r i t t e n .  



A r e a s o n a b l y  good knowledge o f  t h e  v a s c u l a r  f l o r a  i s  
now a v a i l a b l e ,  though l i t t l e  q u a n t i t a t i v e  i n f o r m a t i o n  on t h e  
o c c u r r e n c e  of  t h e  s p e c i e s  is  o n  hand.  Only a  s u p e r f i c i a l  
knowledge o f  t h e  v e g e t a t i o n  is  on  r e c o r d  and no v e g e t a t i o n  
map, even of t h e  most  schemat ic  s o r t ,  i s  a v a i l a b l e .  

Except f o r  t h e  b i r d s ,  a l m o s t  n o t h i n g  i s  known of  t h e  
animal  l i f e .  We c o l l e c t e d  a  few l a n d  c r u s t a c e a ,  two l i z a r d s ,  
and a  few i n s e c t s  and s p i d e r s  and a r e  a w a i t i n g  i d e n t i f i c a t i o n s  
of  t h e s e .  Four manuscr ip t  r e c o n n a i s s a n c e  r e p o r t s  on  t h e  b i r d s  
have been p repared  by J . -C.  Th iba i i l t ,  g i v i n g  a  p r e t t y  good i d e a  
o f  t h e  p r e s e n t  b i r d  fauna  and i t s  o c c u r r e n c e  on  t h e  i s l e t s  
o f  t h e  a t o l l .  Notes on t h e  v i s i t  and c o l l e c t i o n s  of  t h e  
Whitney e x p e d i t i o n  i n  1921 a r e  p r e s e r v e d  i n  t h e  American 
Museum of  N a t u r a l  H i s  t o r y  (Quayle 1922) .  

L i t t l e  i s  on r e c o r d  on  t h e  b e h a v i o r  of  any o f  t h e  a n i m a l s .  
S e v e r a l  o f  them have assumed p e s t  p r o p o r t i o n s ,  b u t  t h e i r  l i f e  
h i s t o r i e s ,  h a b i t s  , and b e h a v i o r  on  T e t i a r o a  a r e  n o t  
a t  a l l  a d q u a t e l y  known. 

The f r e s h  and b r a c k i s h  w a t e r  hydrology a r e  known o n l y  i n  a  
t h e o r e t i c a l  way, w i t h  v e r y  few samples  and f a r  fewer a n a l y s e s .  
Nothing i s  known of  ground w a t e r  f l u c t u a t i o n s  and movements. 
Even r a i n f a l l  f i g u r e s  a r e  o n l y  e x t r a p o l a t e d  from T a h i t i ,  excep t  
f o r  t h e  s h o r t  s e r i e s  of r e c o r d s  by Reiko S a t o  mentioned above,  
and r e c o r d s  t h a t  we have n o t  s e e n ,  s a i d  t o  have been made d u r i n g  
M r .  Brando's  p r o j e c t  i n  t h e  e a r l y  1970 ' s .  

No s o i l  map i s  a v a i l a b l e  and o n l y  t h e  r o u g h e s t  o b s e r v a t i o n s  
have been made a s  t o  t h e  s o i l  t y p e s  f o u r d  on t h e  i s l e t s .  No 
s o i l  p r o f i l e s  have  been  recorded .  

Two r e c o n n a i s s a n c e s  have been made of  t h e  a r c h e o l o g i c a l  
s i t e s ,  one  by P. Vgr in ,  R. T e s s i e r  and H. P i c a r d  a b o u t  1961 ( ? )  
(Vgrin  l 9 6 2 ) ,  t h e  o t h e r  i n  December 1972 by D r .  Y. S i n o t o  ( l 9 7 4 ) ,  of  
t h e  Bishop Museum, Honolulu.  Many s i t e s  a r e  known t h a t  shou ld  
b e  excavated o r  a t  l e a s t  p r o t e c t e d .  Some e x c a v a t i n g  was done by 
D r .  S i n o t o  and h i s  s t u d e n t s  i n  t h e  1 9 7 0 ' s .  

The mar ine  b i o l o g y  of t h e  a t o l l  i s  a l m o s t  unknown, b u t  
r e c e n t  s u r v e y s  by D r .  John Randa l l  and D r .  Harold  Rehder,  a s  
w e l l  a s  t h o s e  proposed by D r .  Bernard  S a l v a t  and h i s  a s s o c i a t e s  
from t h e  P a r i s  Museum w i l l  remedy t h i s  l a c k .  



V .  PRIORITY REQUIREMENTS FOR FURTHER 
INFORIIATION 

It i s  a l m o s t  a  t r u i s m  t h a t  t h e  more c o m p l e t e  t h e  a v a i l a b l e  
i n f o r m a t i o n  o n  a n  ecosys t em t h e  b e t t e r  t h e  p o s s i b l e  u n d e r s t a n d i n g  
o f  i t .  The gaps  i n  r e c o r d e d  i n f o r m a t i o n  a r e  o u t l i n e d  above .  
C e r t a i n  k i n d s  o f  i n f o r m a t i o n  may b e  more u r g e n t l y  needed t h a n  
o t h e r s ,  e s p e c i a l l y  i n  v i ew o f  t h e  f a c t  t h a t  development  and  
change  h a v e  a l r e a d y  s t a r t e d .  

The b a s i c  e l e m e n t s  o f  t h e  t e r r e s t r i a l  ecosys t em a r e  t h e  
c l i m a t e ,  r o c k  and s o i l s ,  w a t e r ,  v e g e t a t i o n ,  and f a u n a .  Weather  
i n f o r m a t i o n  must  b e  c o l l e c t e d  o v e r  a  c o n s i d e r a b l e  p e r i o d  b e f o r e  a n  
a d e q u a t e  a c c o u n t  o f  t h e  c l i m a t e  c a n  b e  p r e p a r e d .  T h e r e f o r e ,  a  mat- 
t e r  o f  f i r s t  p r i o r i t y  i s  t h e  e s t a b l i s h m e n t  o f  a  s i m p l e  w e a t h e r  s t a -  
t i o n  w i t h  r e c o r d i n g  i n s t r u m e n t s ,  and  w i t h  a  r e l i a b l e  a r r angemen t  
f o r  c h a n g i n g  t h e  b e l t s  on  t h e  drums and k e e p i n g  t h e  r e c o r d s .  

Advice  o n  t h e  b e s t  equipment  a v a i l a b l e  s h o u l d  b e  o b t a i n a b l e  
from t h e  m e t e o r o l o g i c a l  s e r v i c e  i n  P a p e e t e ,  o r  f rom t h e  U.  S. 
Weather  Bureau o f  NOAA. I t  would b e  wor th -whi l e ,  i n  a d d i t i o n  t o  
s t a n d a r d  w e a t h e r  o b s e r v a t i o n s ,  t o  make some r e c o r d s  o f  micro-  
c l i m a t i c  d a t a ,  s u c h  a s  s o i l  t e m p e r a t u r e s ,  t e m p e r a t u r e s  n e a r  
t h e  ground i n  d e n s e  and open  v e g e t a t i o n ,  w e t  and d r y  b u l b  
r e a d i n g s ,  and t e m p e r a t u r e s  i n  f u l l  s u n ,  a s  w e l l  a s  t e m p e r a t u r e s  
i n  t h e  s e a  c l o s e  b y ,  o n  t h e  r e e f  f l a t ,  i n  t h e  l a g o o n ,  and i n  t h e  
s u r r o u n d i n g  open s e a .  

A r e l a t e d  i n v e s t i g a t i o n  t h a t  s h o u l d  b e  c a r r i e d  o u t  would 
be  t o  d e t e r m i n e  t h e  amounts  o f  s a l t  spra.y t h a t  e n t e r  t h e  s o i l  
and ground w a t e r  a t  d i f f e r e n t  d i s t a n c e s  f rom t h e  windward 
b e a c h e s .  

We would s u g g e s t  a  s t u d y  o f  t h e  s o i l  t y p e s ,  w i t h  d e s c r i p -  
t i o n s  o f  r e p r e s e n t a t i v e  p r o f i l e s ,  c o r r e l a t i o n  w i t h  p h y s i o g r a p h i c  
f e a t u r e s  and v e g e t a t i o n ,  and a  map showing d i s t r i b u t i o n  o f  p r o f i l e  
t y p e s  and t e x t u r e s .  T h i s  p r o b a b l y  c o u l d  n o t  b e  done  w e l l  by a n  
o r d i n a r y  s o i l  s c i e n t i s t ,  a s  a t o l l  s o i l s  a r e  v e r y  d i f f e r e n t  f rom 
well-known c o n t i n e n t a l  o r  h i g h  i s l a n d  s o i l s .  E x p e r i e n c e  w i t h  
a t o l l  s o i l s  i s  l i m i t e d  t o  a  v e r y  few p e o p l e ,  p r i n c i p a l l y  T e r c i n i e r ,  
E. L .  S t o n e ,  P i g g o t t ,  Hatheway, C a t a l a ,  and Fosbe rg .  

Ground w a t e r  l e n s  c h a r a c t e r i s t i c s  a r e  o n e  o f  t h e  mos t  e s s e n t i a l  
sets o f  i n f o r m a t i o n  on  any i s l a n d ,  and  e s p e c i a l l y  o n  c o r a l  i s l a n d s .  
Whi le  c e r t a i n  g e n e r a l  p r i n c i p l e s  a p p l y ,  t h e  s u b t e r r a n e a n  s t r u c t u r e  
i n  l i m e s t o n e  i s l a n d s  v a r i e s  f rom i s l a n d  t o  i s l a n d  and even  f rom 
p l a c e  t o  p l a c e  o n  t h e  same o n e .  The ground-water  body i n  s u c h  a n  
i s l a n d  behaves  a s  a  H e r t z b e r g  l e n s  o f  f r e s h  w a t e r  f l o a t i n g  o n  t h e  
s a l t  s ea -wa te r ,  h e l d  by t h e  f r i c t i o n  w i t h  t h e  p o r o u s  body o f  r o c k  
and l o o s e  s e d i m e n t .  The p o r o s i t y  o f  t h e s e  l i m e s t o n e  a c c u m u l a t i o n s  



v a r i e s  enormously, and o n  t h i s  depends t h e  s a l i n i t y  o f  t h e  w a t e r ,  
though i t  i s  a l s o  i n f l u e n c e d  by r a i n f a l i  regime, t h e  t i d e  r a n g e  and 
exposure  t o  wind waves. The t e x t u r e  o f  t h e  sed iments  c o n t r o l s  t h e  
s t a b i l i t y  of t h e  l e n s  i t s e l f ,  t h e  t ime  r e q u i r e d  f o r  renewal ,  a s  w e l l  
a s  t h e  e a s e  w i t h  which t h e  wa te r  may b e  p o l l u t e d .  These a r e  n o t  easy 
t h i n g s  t o  de te rmine  d i r e c t l y ,  a s  i t  would i n v o l v e  d r i l l i n g  a  
c o n s i d e r a b l e  number o f  h o l e s ,  t o  , a  c o n s i d e r a b l e  d e p t h .  I t  would 
b e  more economical  t o  g e t  s a l i n i t y  o r  c h l o r i n i t y  d e t e r m i n a t i o n s  
of wa te r  samples from a l l  t h e  s o i l  p i t s  a n d / o r  a u g e r  h o l e s  
dug d u r i n g  t h e  s o i l  s t u d y .  On t h e  b a s i s  o f  t h e s e  a  s e l e c t i o n  
could  b e  made o f  s p o t s  f o r  sampl ing w e l l s  f o r  a  s t u d y  o v e r  a  
l o n g e r  pe r iod .  

With a  s e l e c t e d  3-4 p r o t e c t e d  w e l l s  ( l i n e d  p i t s  o r  d r i v e n  
p o i n t s )  o n  each of t h e  l a r g e r  i s l a n d s  where  any development i s  
planned,  sampl ing could b e  c a r r i e d  o u t  s e a s o n a l l y  and r e l a t e d  
t o  s to rms ,  h i g h  winds ,  and p e r i o d s  o f  heavy s w e l l s ,  a s  w e l l  a s  
i n t e n s i t y  of human u s e .  C h l o r i n i t y  o r  c o n d u c t i v i t y  d e t e r m i n a t i o n s ,  
which can be  made l o c a l l y  w i t h  v e r y  l i t t l e  a p p a r a t u s  and by anyone 
wi th  a  l i t t l e  t r a i n i n g ,  could  b e  used t o  de te rmine  t h e  s e a s o n a l  and 
s h o r t e r  term f l u c t u a t i o n s  i n  s a l i n i t y .  The same sampling could  b e  used 
d e t e c t  c e r t a i n  t y p e s  of p o l l u t i o n .  The odor  o f  t h e  samples  shou ld  b e  
noted immediately a s  t h e y  a r e  t aken .  Any suspec ted  p o l l u t a n t s ,  such  
a s  d e t e r g e n t s ,  could  b e  ana lyzed  f o r .  

A s t u d y  of t h e  v e g e t a t i o n  might  w e l l  b e  c a r r i e d  o u t  simul- 
t aneous ly  w i t h  t h e  s o i l  s u r v e y ,  a s  t h e  boundar ies  o f  t h e  v e g e t a t i o n  
t y p e s  tend t o  correspond t o  c e r t a i n  of t h e  s o i l  t y p e s .  Because t h e  
v e g e t a t i o n  c o n t r o l s  some o t h e r  a s p e c t s  cf t h e  ecosystem, o r  a t  
l e a s t  i s  c o r r e l a t e d  w i t h  them, a  d e s c r i p t i o n  and map of  t h e  
v e g e t a t i o n  a r e  a  g u i d e  t o  o t h e r  f e a t u r e s  and a n  a i d  t o  unders tand ing  
t h e  system1 s f u n c t i o n i n g .  

The remain ing  r e l a t e d  group of  i n v e s t i g a t i o n s  t h a t  seem 
r a t h e r  immediately i m p o r t a n t  concern t h e  fauna.  L i f e  h i s t o r i e s  
and b r e e d i n g  p l a c e s  of t h e  an imals  t h a t  have  m u l t i p l i e d  t o  p e s t  
p r o p o r t i o n s - - r a t s ,  f l i e s ,  mosqui toes ,  and "nonos" ( C u l i c o i d e s )  
-- should b e  s t u d i e d  immediately.  Surveys o f  t h e  i n s e c t s  and o t h e r  
l a n d  a r t h r o p o d s ,  a s  w e l l  a s  t h e  o t h e r  s o i l  f auna ,  shou ld  b e  under- 
t aken  t o  f i n d  o u t  what s p e c i e s  a r e  p r e s e n t ,  what a r e  t h e i r  
h a b i t a t s ,  and what a r e  t h e i r  r o l e s  i n  t h e  ecosystem. S i n c e  t h i s  
r e p o r t  was o r i g i n a l l y  w r i t  t e n  s e v e r a l  en tomologis ts from ORSTOM 
(Papee te )  and 1 ' I n s t i t u t  Malard6 have c a r r i e d  on  i n v e s t i g a t i o n s  o f  
c e r t a i n  i n s e c t s  on t h e  a t o l l ,  p a r t i c u l a r l y  C u l i c o i d e s .  We have n o t  
had t h e  r e s u l t s  of t h e s e  s t u d i e s .  This  z o o l o g i c a l  i n f o r m a t i o n ,  
even more t h a n  t h e  o t h e r  c a t e g o r i e s  o u t l i n e d  above,  would a l s o  b e  
of g e n e r a l  s c i e n t i f i c  importance because  o f  t h e  poor s t a t e  of knowledge 
o f  t h e  t e r r e s t r i a l  i n v e r t e b r a t e  faunas  o f  c o r a l  i s l a n d s .  



Various  o t h e r  l i n e s  o f  i n v e s t i g a t i o n ,  e s p e c i a l l y  t h o s e  
r e l a t e d  t o  animal and p l a n t  p a r a s i t o l o g y ,  h a v e  much s c i e n t i f c  a s  
w e l l  a s  p r a c t i c a l  v a l u e .  Perhaps they c a n  b e  regarded  a s  somewhat 
l e s s  u r g e n t  than  t h o s e  d e s c r i b e d  above. They could  b e  done 
o p p o r t u n i s t i c a l l y ,  a s  peop le  w i l l i n g  and a b l e  t o  do them happened 
t o  b e  a v a i l a b l e .  

Fol lowing i s  a n  o u t l i n e  i n d i c a t i n g  t h e  r a n g e  o f  d a t a  
r e q u i r e d  f o r  a  p roper  d e s c r i p t i o n  and u n d e r s t a n d i n g  o f  t h e  a t o l l  
ecosystem, r e g a r d l e s s  of p r i o r i t y .  Areas  i n  which more n e a r l y  
adequa te  d a t a  a r e  a v a i l a b l e  a r e  n o t  mentioned. 

Data needed: 

D e t a i l e d  a r e a s  of i s l e t s  (above any a r b i t r a r y  datum) 
Hydrography : 

C u r r e n t s  around a t o l l  and i n  and o u t  of lagoon. Residence 
t i m e  of  l agoon  w a t e r .  Temperature and s a l i n i t y  s t r a t i f i c a -  
t i o n  i n  lagoon. Seasona l  changes i n  t empera tu re  and 
s a l i n i t y  i n  l agoon  and i n  su r rounding  wate r  . 

Meteorology--Clima t o l o g y  : 
D a i l y  and s e a s o n a l  t empera tu re ,  wind,  r a i n f a l l ,  s o l a r  
r a d i a t i o n  regimes.  R e l a t i v e  humid i ty  and evapo- 
t r a n s p i r a t i o n .  Inc idence  and s t r e n g t h  o f  s to rms  and 
h u r r i c a n e s .  

Geology, geomorphology, and s o i l s :  
D i s t r i b u t i o n  of c o n s o l i d a t e d  sediments--beachrock, 
phosphate ,  and e l e v a t e d  r e e f  p l a t f o r m ;  e l e v a t i o n  of same. 
D i s t r i b u t i o n ,  w i d t h ,  e l e v a t i o n ,  and t e x t u r e  of p e r i p h e r a l  
r i d g e s ;  s p i t s  and b a r s .  Maps o f  same. D i s t r i b u t i o n ,  
e l e v a t i o n  and t e x t u r e  of i n l a n d  dunes and h i l l o c k s .  
O u t l i n e s  and d e p t h s ,  a s  w e l l  a s  t h i c k n e s s ,  o f  o r g a n i c  
l a y e r s  i n  a l l  i n l a n d  d e p r e s s i o n s .  

Ground w a t e r  hydrology 
Tida l  f l u c t u a t i o n  i n  l e v e l .  
Source H S 2 
L a t e r a l  movement o f  ground w a t e r .  

Limnology : 
Mapping of permanent,  s e a s o n a l ,  and temporary f r e s h  and 
b r a c k i s h  w a t e r ;  f l u c t u a t i o n  i n  s a l i n i t y ;  e x i s t e n c e  and 
dep th  of p e a t  l a y e r s ;  c o r e  samples f o r  p a l y n o l o g i c a l  
examinat ion t o  de te rmine  r o l e  and h i s  t o r y  o f  human 
a c t i v i t y  i n  t h e  fo rmat ion  o f  t h e s e  w a t e r  and p e a t  b o d i e s .  
I n v e r t e b r a t e  f a u n a s  o f  f r e s h  and b r a c k i s h  w a t e r s  and l i f e  
h i s t o r i e s  of impor tan t  organisms. Ni t rogen f i x a t i o n  
and o r g a n i c  p r o d u c t i v i t y  by blue-green a l g a e .  



L i f e  h i s t o r i e s  and behav ior  p a t t e r n s  o f  l a n d  c r u s t a c e a .  
The i r  r o l e s  i n  r e d u c t i o n  o f  o r g a n i c  d e b r i s  and r e f u s e .  

Nature and r o l e s  o f  s o i l  macrofauna and microfauna.  

S o i l  microbiology.  
Decomposition o f  o r g a n i c  m a t e r i a l .  
Ni t rogen f i x i n g  by b a c t e r i a  and blue-green a l g a e .  

C o n t r i b u t i o n  from mar ine  environment t o  l a n d  o r g a n i c  and 
minera l  m a t t e r  budge t s .  

F i s h  and o t h e r  marine  an imals  brought  t o  l a n d  by b i r d s  
and dropped t h e r e  a s  excrement o r  r e f u s e .  
Marine a l g a e  and b o d i e s  o f  an imals  washed a s h o r e  and 
i n c o r p o r a t e d  i n t o  s o i l s .  
Marine an imals  caught  and used a s  food by humans (and 
t h e i r  domest ic  a n i m a l s ) .  
F l o a t i n g  t r e e - t r u n k s  and o t h e r  p l a n t  p a r t s  c a s t  a s h o r e .  
Water f a l l i n g  a s  r a i n .  
S a l t  s p r a y  blown a s h o r e .  
Ske le tons  and tests o f  mar ine  c a l c a r e o u s  an imals  c a s t  
a s h o r e  by wave a c t i o n .  
Pumice and o t h e r  v o l c a n i c  r o c k s  c a s t  a shore .  

D e t a i l e d  en tomolog ica l  and a r a c h n o l o g i c a l  su rvey .  
F a u n i s t i c s  
L i f e  h i s t o r y  and h o s t  r e l a t i o n s .  

P a r a s i t o l o g y  ( t e r r e s t r i a l ) .  
P l a n t  

B a c t e r i a  
Fungi  
I n s  e c  ts 
Helminth s 

Anima 1 
Pro t o  zoa 
B a c t e r i a  
Fungi 
I n s e c t s  
Helminths 

V I .  PROBLENS AND PROBLEM AREAS 

Problems, by d e f i n i t i o n ,  a r e  i n  r e l a t i o n  t o  ( o r  caused by) 
man. Some a r e  t h e  r e s u l t  o f  n a t u r a l  phenomena t o  which man h a s  
d i f f i c u l t y  i n  adap t ing .  Most o f  them r e s u l t  from p e r t u r b a t i o n s  
i n  t h e  environment caused by man. Man's i n e v i t a b l e  e f f e c t  on  



t h e  environment i s  t o  change i t .  The changes  may be  i n  t h e  
d i r e c t i o n  o f  improvement, b u t  u s u a l l y  t h e  r e s u l t  i s  d e g r a d a t i o n ,  
o f t e n  f i r s t  n o t i c e a b l e  a s  a  p r o c e s s  o f  g r a d u a l  s i m p l i f i c a t i o n  and 
a t t r i t i o n  of  q u a l i t i e s  i m p o r t a n t  t o  man. 

Our few days  on  T e t i a r o a  w e r e  s u f f i c i e n t  t o  e n a b l e  u s  t o  
f o r e s e e  c e r t a i n  o f  t h e  problems l i k e l y  t o  a r i s e  a s  t h e  T e t i a r o a  
mas te r  p l a n  i s  c a r r i e d  o u t .  For t h e  most p a r t  we have  no f i r m  
s o l u t i o n s  t o  s u g g e s t ,  though we may d i s c u s s  p o s s i b i l i t i e s  and 
p o s s i b l e  l i n e s  of  i n v e s t i g a t i o n  a s  i d e a s  worth  t r y i n g .  Ecology 
can f u r n i s h  p r i n c i p l e s  t o  s e r v e  a s  g u i d e s  t o  avo id  problems, and 
e c o l o g i c a l  r e s e a r c h  may s u g g e s t  p o s s i b l e  s o l u t i o n s ,  b u t  a  mere 
r e c o n n a i s s a n c e  i s  seldom enough t o  f i n d  s o l u t i o n s .  

Fol lowing a r e  t h i n g s  t h a t  seem l i k e l y  t o  come up. The 
o r d e r  i s  n o t  e s p e c i a l l y  s i g n i f i c a n t :  

1. Water supp ly :  This  i s  l i k e l y  t o  b e  a  l i m i t i n g  f a c t o r  
t o  human a c t i v i t y  o n  an i s l a n d ,  even  where t h e  c l i m a t e  i s  wet .  
The ground w a t e r ,  though f r e s h  and t e c h n i c a l l y  p o t a b l e ,  i s  hard  
and v e r y  s u s c e p t i b l e  t o  p o l l u t i o n .  The w a t e r  t a b l e  i s  v e r y  n e a r  
t h e  s u r f a c e  of  t h e  ground and t h e  ground i s  v e r y  porous .  T h e r e f o r e  
a n y t h i n g  poured o r  thrown on t h e  ground w i l l  b e  washed down i n t o  
t h e  ground w a t e r .  Although t h e  T a h i t i a n s  a r e  a  v e r y  c l e a n  peop le ,  
p e r s o n a l l y ,  t h e i r  h a b i t s  o t h e r w i s e  a r e  v e r y  much p red i sposed  t o  
accumula t ion  of  r e f u s e  i n  t h e  v i c i n i t y  of  t h e i r  d w e l l i n g s .  W e  
c o n s i d e r ,  under p r e s e n t  and l i k e l y  c i r c u m s t a n c e s ,  t h a t  pol l u t i o n  
of t h e  ground-water l e n s e s  on  i s l a n d s  where t h e r e  is  s u b s t a n t i a l  
human a c t i v i t y  is i n e v i t a b l e .  For t h i s  r e a s o n ,  we s u g g e s t  t h a t  
a  r a i n w a t e r  ca tchment  f o r  a l l  cooking and d r i n k i n g  w a t e r  i s  a  must. 

2.  Sewage d i s p o s a l :  This  i s  a n  i n h e r e n t l y  d i f f i c u l t  
problem on  a  small c o r a l  i s l a n d  i f  t h e r e  i s  any s i z e a b l e  p o p u l a t i o n .  
The Po lynes ians  i n  a b o r i g i n a l  t imes  a r e  s a i d  t o  have met t h e  problem 
by d e f e c a t i o n  on  t h e  o u t e r  r e e f s  where t h e  t i d e s  t o o k  c a r e  o f  d i s p o s a l .  
A modern sewer o u t f a l l ,  even i f  o v e r  t h e  o u t e r  r e e f  and i f  a  pumping 
sys tem cou ld  b e  b u i l t  t o  compensate f o r  t h e  l a c k  o f  g r a v i t y  f low,  
would c o n c e n t r a t e  t h e  sewage t o  a n  o f f e n s i v e  degree .  

The l o c a t i o n  o f  t h e  V i s i t o r  Cen te r  i s  such  t h a t  any p r a c t i c a l  
sewer o u t f a l l  would b e  so  n e a r  t h e  p a s s a g e  between One tah i  and Honuea 
i s l e t s  t h a t  t h e  sewage would b e  c a r r i e d  i n t o  t h e  l agoon ,  where i t  would 
b e  a  s e r i o u s  c a u s e  o f  p o l l u t i o n .  Even i f ,  a s  i s  l i k e l y ,  a  s e p t i c  
t ank  sys tem were b u i l t  w i t h  a n  o u t f a l l  i n t o  t h e  s e a ,  t h i s  problem 
would n o t  b e  e l i m i n a t e d .  The n a t u r e  o f  t h e  p o l l u t a n t  would merely  
b e  changed. 

We have a t  p r e s e n t  no s u g g e s t i o n  t o  o f f e r  o f  a  s o l u t i o n  t o  
t h i s  problem. 



3. S o l i d  w a s t e  d i s p o s a l :  Even t h e  r e l a t i v e l y  minor  a c t i v i t y  
now g o i n g  o n  o n  t h e  a t o l l  p roduces  a s e r i o u s  amount o f  non- 
b i o d e g r a d a b l e  s o l i d  was te--bo t t l e s ,  t i n s ,  p l a s t l c  c o n t a i - n e r s ,  d i s c a r d e d  
i t e m s ,  e t c .  With t h e  V i s i t o r  C e n t e r  deve lopmen t ,  t h i s  would b e  
m u l t i p l i e d  many t i m e s .  Bur ia l .  o f  s u c h  w a s t e  , a s  w e l l  a s  o f  sewage,  
would r e s u l t  i n  p o l l u t i o n  o f  ground w a t e r .  ( I n  1982 i t  was b e i n g  b u r i e d  
o n  O n e t a h i  a t  some d i s t a n c e  from t h e  v i s i t o r s  c e n t e r . )  Taking  i t  o u t  t o  

sea would b e  v e r y  d i f f i c u l t  b e c a u s e  t h e r e  i s  no b o a t  a c c e s s  t o  t h e  l a g o o n .  
Dumping a t  s e a  would r e s u l t  i n  much o f  i t  b e i n g  washed b a c k  o n t o  t h e  
i s l a n d .  

The o n l y  t h i n g  we can  recommend i s  some form o f  compac t ion  and 
b i n d i n g  i n t o  non-buoyant packages  t h a t  c o u l d  b e  dropped i n t o  d e e p  
w a t e r .  

4 .  Garbage  d i s p o s a l :  The d i s p o s a l  o f  b i o d e g r a d a b l e  r e f u s e  would 
b e  a  s i m p l e  m a t t e r  o f  compos t ing  i f  i t  were  n o t  f o r  t h e  f l i e s .  They 
a r e  a t t r a c t e d  t o  r e f u s e  and  b r e e d  i n  i t .  The p r e s e n t  method o f  
b u r y i n g  g a r b a g e ,  a s  w e l l  a s  human w a s t e s ,  w i l l  i n e v i t a b l y  r e s u l t  i n  
w a t e r  p o l l u t i o n .  

Our o n l y  s u g g e s t i o n  o n  t h i s  problem is a  compost  p i t  w i t h  
a n  impermeable  bo t tom,  o r  a  series o f  s u c h  p i t s ,  w i t h  c o v e r i n g  
p l a s t i c  s h e e t s  t o  keep  o u t  t h e  f l i e s  and  e l e v a t e  t h e  t e m p e r a t u r e  
t o  h a s t e n  d e c o m p o s i t i o n ,  t h i s  would n e c e s s i t a t e  r e g u l a r  and  
f a i t h f u l  a t t e n t i o n .  (See  Composting,  be low) .  

5. Water  p o l l u t i o n :  P o l l u t i o n  o f  t h e  f r e s h - w a t e r  l e n s  
h a s  b e e n  men t ioned  unde r  e a c h  o f  t h e  above  problem a r e a s ,  t h u s  
p o i n t i n g  o u t  t h e  p r i n c i p a l  s o u r c e s  o f  p o l l u t i o n .  Ano the r  s o u r c e ,  
p o s s i b l y  a s  s e r i o u s  a s  t h o s e  a l r e a d y  men t ioned ,  i s  d e t e r g e n t  i n  d i s h -  
w a t e r  and  wash-water .  These  a r e  now b e i n g  poured  o n  t h e  ground.  
W e  n o t i c e d  t h a t  e x c e s s i v e  amounts  w e r e  b e i n g  u s e d ,  s e v e r a l  t o  many 
t i m e s  a s  much a s  n e c e s s a r y .  T h a t  t h e  ground-water  c a r r i e s  a  
c o n s i d e r a b l e  bu rden  o f  d e t e r g e n t  was s u g g e s t e d  by a  g r e a t  amount o f  
foam a l o n g  t h e  l a g o o n  b e a c h  o f  O n e t a h i  I s le t ,  a s  w e l l  a s  a n  
u n i d e n t i f i e d  scum o n  t h e  w e t  s a n d  j u s t  above  t h e  w a t e r  l i n e .  

Tha t  d e t e r g e n t  is n o t  t h e  o n l y  p o l l u t a n t  i s  s u g g e s t e d  by t h e  
p r e s e n c e ,  o b s e r v e d  i n  1973 ,  a l o n g  t h i s  beach ,  i n  v e r y  s h a l l o w  
u a t e r ,  o f  a na r row zone  o f  a  g r e e n  a l g a ,  p r o b a b l y  a n  Enteromorpha.  
S i n c e  w e  h a v e  no e a r l i e r  o b s e r v a t i o n s  i t  is  n o t  c e r t a i n  t h a t  t h i s  may 
n o t  b e  a  normal  r e s u l t  o f  t h e  s e e p a g e  f rom t h e  e d g e  o f  t h e  
f r e s h - w a t e r  l e n s  w i t h  some n u t r i e n t s  from t h e  d e c o m p o s i t i o n  o f  
v e g e t a t i o n  and t h e  muck f rom a n c i e n t  t a r o  p i t s ,  b u t  t h e  growth  
seemed r a t h e r  l u s h  f o r  t h a t .  The a l g a l  g rowth  s h o u l d  b e  
c a r e f u l l y  m o n i t o r e d ,  a s  any  s i g n i f i c a n t  i n c r e a s e  i n  t h i s  a l g a  is  
a  good i n d i c a t i o n  o f  r i s i n g  n u t r i e n t  l e v e l  i n  t h e  s e e p a g e  f rom 



t h e  f r e sh -wa te r  l e n s ,  and a  l i k e l y  s i g n  of  p o l l u t i o n .  In  1982 no 
such  a l g a e  growth was s e e n  o n  t h e  l agoon  beach ,  b u t  some was s e e n  
a l o n g  t h e  p a s s a g e  beach n e a r  t h e  s t a f f  r e s i d e n c e s .  

6.  F l l e s :  The f l y  problem i s  d i r e c t l y  c o r r e l a t e d  w i t h  
human a c t i v T t y  and  t h a t  o f  man's d o m e s t i c  a n i m a l s .  F l i e s  a r e  
a t t r a c t e d  by odorous  f i l t h  and ga rbage .  They b r e e d  i n  f e c a l  
m a t t e r ,  human and a n i n a l .  F l i e s  can  be  c o n t r o l l e d  i n  d i r e c t  
p ropor  t i o n  t o  t h e  e l i m i n a t i o n  o f  t h e s e  f a c t o r s .  T h e r e f o r e  t h e  
s o l u t i o n  t o  t h e  problem is d i r e c t l y  dependen t  o n  t h e  s a t i s f a c t o r y  
s o l u t 2 o n  o f  t h e  g a r b a g e  and sewage d i s p o s a l  problems mentioned 
above.  These mus t ,  o f  c o u r s e ,  b e  s u p p o r t e d  by changes  i n  t h e  
p e r s o n a l  h a b i t s  o f  t h e  p e o p l e  l i v i n g  on  t h e  a t o l l .  I t  i s  s t r o n g l y  
recommended t h a t  p i g s ,  dogs ,  and  o t h e r  domes t i c  mammals h e  s t r i c t l y  
p r o h i b i t e d  o n  t h e  a t o l l .  By 1982 a l l  t h e  p i g s  had been e l i m i n a t e d .  

7 .  - R a t s :  We h a v e  l i t t l e  d i r e c t  knowledge o f  t h e  r a t s  
o n  T e t i a r o a ,  b u t  i n d i r e c t  e v i d e n c e  s u g g e s t s  t h a t  t hey  i n h a b i t  t h e  
l a r g e r  i s l e t s  i n  enormous numbers.  We saw them o n  O n e t a h i  a round 
t h e  camp and O r o a t e r a  i n  t h e  f o r e s t ,  b u t  c a n n o t  s a y  which  r a t  
s p e c i e s  t h e y  be longed  t o .  I n d i c a t i o n s  a r e  t h a t  t h e r e  h a s  been a  
r e c e n t  p o p u l a t i o n  e x p l o s i o n  of  a  t r e e - d w e l l i n g  r a t .  I t  is 
s a i d  they  l i v e  i n  t h e  crowns o f  t h e  c o c q n u t  t r e e s .  

There  i s  a n  even-aged s t a n d  o f  c o c o n u t  s e e d l i n g s  s e v e r a l  
y e a r s  o l d ,  p r o b a b l y  d a t i n g  from t h e  y e a r  a f t e r  copra-making 
c e a s e d ,  t h e r e  a r e  a  few y o m g e r  s e e d l i n g s  and ge rmina ted  n u t s ,  
b u t  no ungerminated  r i p e  n u t s  on  t h e  g round ,  and no f u l l y  grown 
g r e e n  n u t s  i n  t h e  t r e e s .  The g r e a t  numbers o f  ha l f -grown 
n u t s  w i t h  h o l e s  gnawed i n  t h e i r  s i d e s ,  s u g g e s t  t h a t  t h e  abundan t  
food s u p p l y ,  sudden ly  a v a i l a b l e  when c o p r a  h a r v e s t  c e a s e d ,  encouraged 
a  sudden  i n c r e a s e  i n  r a t  p o p u l a t i o n .  Demand f o r  w a t e r  caused  t h e  
gnawing o f  half-grown n u t s ,  which h a s  now p r a c t i c a l l y  e l i m i n a t e d  

t h e  s u p p l y  o f  m a t u r e  c o c o n u t s  e x c e p t  o n  a few o f  t h e  v e r y  s m a l l  
i s l e t s .  The n e x t  phase  may b e  a  r e d u c t i o n  i n  t h e  r a t  p o p u l a t i o n  
by s t a r v a t i o n ,  b u t  t h i s  w i l l  n o t  b e  a n  e f f e c t i v e  c o n t r o l  a s  l o n g  
a s  g a r b a g e  and u n a t t e n d e d  food  s u p p l i e s  a r e  a v a i l a b l e .  

I The rats must  b e  b r o u g h t  under  c o n t r o l  f o r  s e v e r a l  r e a s o n s ,  
among t h e n  t h e  f a c t  t h a t  t hey  c a r r y  s e v e r a l  s e r i o u s  d i s e a s e s ,  b u t  
even more, t h e i r  c o n t r i b u t i o n  t o  t h e  mosqu i to  problem. The 
c o c o n u t s  w i t h  h o l e s  chewed i n  them a r e  i d e a l  b r e e d i n g - p l a c e s  f o r  
m o s q u i t o e s ,  and t h e i r  e l i m i n a t i o n  would c e r t a i n l y  mean a  no t a b l e  
r e d u c t i o n  i n  mosqu i toes .  

Man h a s  b e e n  f i g h t i n g  r a t s  f o r  c e n t u r i e s ,  b u t  t o  t h e  b e s t  
of o u r  knowledge, n e v e r  w i t h  c o m p l e t e  s u c c e s s .  T l ~ e  n e a r e s t  t o  
such  a n  accompl ishment  t h a t  we know o f  was o n  Wake I s l a n d ,  where  
s y s t e m a t i c  p o i s o n i n g  w i t h  w a r f a r i n  was t h e  method used .  However, 



i n f o r m a t i o n  from ~ i c h & l e  Darr s u g g e s t s  t h a t  w a r f a r i n  w i l l  a l s o  
k i l l  c r u s t a c e a ,  such a s  l a n d  c r a b s .  This  shou ld  b e  v e r i f i e d  b e f o r e  
t h e  method used on  Wake i s  adop ted .  I f  t h e  l a n d ,  h e r m i t ,  and 
coconut  c r a b s  a r e  s u s c e p t i b l e ,  r e f i n e m e n t s  o f  t h e  method would b e  
r e q u i r e d ,  a s  t h e s e  c r u s t a c e a  form a  v e r y  e s s e n t i a l  l i n k  i n  s e v e r a l  
of  t h e  e c o l o g i c a l  p r o c e s s e s  a t  wark o n  t h e  a t o l l .  

We would recommend t h e  engagement of  a  s p e c i a l i s t  i n  r a  t-ecology,  
such a s  D r .  Barbehenn, D r .  Kasimir Wodzicki o r  D r .  Wm. J ackson ,  t o  make a  
c a r e f u l  s t u d y  o f  t h e  r a t  s i t u a t i o n  on  t h e  a t o l l .  High r a t  p o p u l a t i o n s  
s imply a r e  n o t  compat ib le  w i t h  e i t h e r  a  t o u r i s t  e n t e r p r i s e  o r  t h e  
v e g e t a b l e  p r o d u c t i o n  p r o j e c t  proposed f o r  t h e  a  t o l l .  

8. Mosquitoes:  According t o  a n  ear l ier  mosqui to  s u r v e y ,  t h e r e  
a r e  t h r e e  s p e c i e s  o f  mosquito on T e t i a r o a .  One o f  them, Aedes 
p o l y n e s i e n s i s ,  was l o c a l l y  v e r y  abundant  a t  t h e  t i m e  o f  o u r  v i s i t .  
I t  is a  v e r y  annoying day- f ly ing  s p e c i e s .  Another s p e c i e s  was 
n o t i c e d  a t  n i g h t ,  b u t  n o t  c a u g h t  f o r  i d e n t i f i c a t i o n .  

We a r e  n o t  e x p e r t s  i n  mosquito c o n t r o l ;  however, we would n o t  
l i k e  t o  s e e  t h e  p r o f e s s i o n a l s  i n  t h i s  f i e l d  g i v e n  f r e e  r e i n ,  
because  of  t h e i r  tendency t o  u s e  t h e  easy  temporary s o l u t i o n  o f  
s p r a y i n g  w i t h  DDT. The p l a n  t o  chop up t h e  coconut  t r a s h  f o r  
compost, i n  a d d i t i o n  t o  r educ ing  t h e  r a t  p o p u l a t i o n ,  w i l l  make 
a  g r e a t  c o n t r i b u t i o n  t o  mosquito c o n t r o l .  S t e p s  beyond t h i s  w i l l  
depend o n  a n  a d e q u a t e  knowledge of  t h e  l i f e  h i s t o r i e s  and b e h a v i o r s  
of  t h e  s p e c i e s  p r e s e n t  on  t h e  a t o l l .  

One u r g e n t  c a u t i o n  h a s  been i n d i c a t e d  by D r .  Guy Loison,  
of  t h e  South  P a c i f i c  Commission. This  is  t h e  need f o r  c a r e f u l  
s p r a y i n g  of a l l  p l a n e s  l a n d i n g  on  t h e  a t o l l  t o  p r e v e n t  f u r t h e r  
i n t r o d u c t i o n s  of  mosqu i toes ,  e s p e c i a l l y  o f  Aedes a e g y p t i ,  
c a r r i e r  of dengue f e v e r ,  common on T a h i t i  b u t  n o t  y e t  i n t r o d u c e d  
on T e t i a r o a .  This  p r e c a u t i o n  canno t  h e  t o o  s t r o n g l y  emphasized. 

1 t 9.  Nonos" ( C u l i c o i d e s )  : This  t i n y  b i t i n g  f l y  i s  found 
a t  l e a s t  on Rimatuu I s l e t ,  b u t  we d i d  n o t  e n c o u n t e r  i t .  We do 
n o t  know d e t a i l s  o f  i ts  l i f e - h i s t o r y ,  b u t  a r e  t o l d  t h a t  i t  b r e e d s  
i n  t h e  edges  o f  b r a c k i s h  w a t e r  ponds. We would s u g g e s t  t h a t  a 
c a r e f u l  s t u d y  b e  made o f  i t s  h a b i t s  and b r e e d i n g  p l a c e s .  Every 
e f f o r t  shou ld  b e  made t o  e l i m i n a t e  i t ,  b u t  w i t h o u t  a t  t h e  same 
t ime e l i m i n a t i n g  o t h e r  an imals .  The P u b l i c  H e a l t h  Department 
of  t h e  South P a c i f i c  C o m i s s i o n  may have much o f  t h e  b a s i c  
i n f o r m a t i o n  needed i n  i t s  f i l e s .  We have been  informed t h a t  
Mr. G. Pichon,  of ORSTOM, p l a n s  t o  work on t h i s  problem. 

I n  any e v e n t ,  t h i s  is a  m a t t e r  t h a t  c a n n o t  b e  n e g l e c t e d  
o r  p r o c r a s t h a  ted  abou t .  



10.  Noxious weeds: Not many s p e c i e s  o f  weeds w i l l  t h r i v e  
on a t o l l s ,  b u t  some a r e  ve ry  a g g r e s s i v e  even under s a l i n e  c o n d i t i o n s ,  
and some a r e  v e r y  annoying.  S e v e r a l  weeds a l r e a d y  in t roduced  shou ld  
b e  r u t h l e s s l y  e l i m i n a t e d .  Examples a r e  Cenchrus e c h i n a t u s  (sand-bur),  
Bidens p i l o s a  (Spanish n e e d l e ) ,  and Hippobroma l o n g i f l o r a  ( S t a r  o f  
Bethlehem).  A t  p r e s e n t  sand-bur i s  found on ly  around Rimatuu 
V i l l a g e  and a t  t h e  camp-si te  o n  One tah i ,  and Spanish n e e d l e  o n l y  a t  
Rimatuu V i l l a g e  where i t  is  very abundant (now a l s o  on One tah i ) .  The 
poisonous Hippobroma i s  o n l y  around t h e  camp-site on One tah i .  

Grea t  c a r e  should b e  t aken  i n  t h e  i n t r o d u c t i o n  of new 
ornamental  and food p l a n t s  t o  t h e  a t o l l  : Some of  t h e  o rnamenta l s  
might become n a t u r a l i z e d  and g e t  o u t  of hand, and,  more l i k e l y ,  
weeds, nematodes and i n j u r i o u s  i n s e c t s  might  b e  c a r r i e d  i n  t h e  
d i r t  on t h e  p l a n t  r o o t s .  Promiscuous, u n c o n t r o l l e d  p l a n t  
i n t r o d u c t i o n  should b e  s topped .  A c e r t a i n  amount of  i t  was going 
on a t  t h e  t ime  of  our  v i s i t .  P l a n t  d i s e a s e s ,  a l s o ,  may b e  b rought  
i n  on p l a n t  m a t e r i a l s .  

11. Quaran t ine :  A q u a r a n t i n e  i s  sometimes d i f f i c u l t  t o  e n f o r c e ,  
b u t  t o  avo id  t h e  i n t r o d u c t i o n  of  f u r t h e r  noxious  i n s e c t s ,  p l a n t  
d i s e a s e s ,  and weedy p l a n t  s p e c i e s ,  r e g u l a t i o n s  seem n e c e s s a r y .  
It would b e  b e s t  t o  p r o h i b i t  t h e  b r i n g i n g  o f  any p l a n t s ,  an imals ,  
o r  s o i l  e x c e p t  by t h e  management, and then  under s t r i c t l y  planned 
and s u p e r v i s e d  c i rcumstances .  

12.  Composting: A s  i n h a b i t a n t s  of a t o l l s  have known f o r  
many c e n t u r i e s ,  t h e  b e s t  way t o  d i s p o s e  of  v e g e t a b l e  t r a s h  i s  by 
composting.  The o r g a n i c  s o i l  t h a t  forms t h e  bot toms o f  t h e  low 
a r e a s  on most of  t h e  i s l e t s  o f  T e t i a r o a  undoubtedly p e r s i s t s  from 
t h e  t ime when t h e s e  d e p r e s s i o n s  were  t a r o  p i t s  of t h e  a n c i e n t  
Po lynes ians .  I n  t h e  G i l b e r t s ,  where  p o p u l a t i o n  p r e s s u r e  n e c e s s i t a t e s  
maximum p r o d u c t i v i t y ,  t o  t h i s  day a l l  l e a v e s ,  weeds, d r i f t  m a t e r i a l ,  
a n y t h i n g  t h a t  w i l l  r o t ,  a r e  thrown i n t o  t h e  t a r o  p i t s .  

W e  would recommend, w i t h o u t  h e s i t a t i o n ,  t h a t  a  f a i r l y  
e x t e n s i v e  h o l e  b e  dug down to  t h e  w a t e r  t a b l e  and t h a t  a l l  v e g e t a b l e  
m a t e r i a l  b e  p laced  i n  i t .  A b l a c k  p l a s t i c  s h e e t  somewhat l a r g e r  than 
t h e  h o l e  shou ld  b e  used t o  cover  i t  and keep f l i e s  o u t .  Severa l  
such h o l e s  w i l l  d o u b t l e s s  b e  r e q u i r e d ,  even t o  d i s p o s e  o f  t r a s h  
from t h e  camp, v i s i t o r  c e n t e r ,  Po lynes ian  v i l l a g e ,  and v i c i n i t y .  

Garbage o f  animal  o r i g i n ,  such a s  f i s h  o f f a l ,  had b e s t  be 
accumulated i n  covered l a r g e  c o n t a i n e r s  and r a f t e d  t o  a n  i s l e t  where 
t h e  ground w a t e r  is n o t  t o  b e  used ,  and a  composting o p e r a t i o n  s t a r t e d  
t h e r e .  A f t e r  such n i t r o g e n o u s  compost i s  w e l l  r o t t e d ,  i t  could be 
recovered  and mixed w i t h  v e g e t a b l e  compost f o r  ga rden ing  and t a r o  
c u l t u r e .  Any a r e a s  where v e g e t a b l e s  o r  o rnamenta l s  a r e  t o  b e  r a i s e d  
shou ld  be  l i b e r a l l y  s u p p l i e d  w i t h  compost, a s  a t o l l  s o i l s  a r e  most ly  
no t o r  i o u s l y  poor.  



A q u e s t i o n  a r i s e s  a b o u t  coconut  t r a s h .  Such t r a s h  a s  ac- 
cumulates  around d w e l l i n g s  and f a c i l i t i e s  s h o u l d ,  of  c o u r s e ,  b e  
thrown i n  t h e  v e g e t a b l e  compost p i t s .  M r .  Judge informed u s  t h a t  t h e  
g e n e r a l  accumula t ion  of coconuts ,  l e a v e s  and t r a s h  w i l l  b e  p u t  
through a  mobi le  s h r e d d e r  o r  c h i p p e r .  Th i s  w i l l  a t  t h e  same t ime 
g e t  r i d  of w a t e r  r e c e p t a c l e s  t h a t  b reed  mosqui toes  and p r o v i d e  
abundant m a t e r i a l  f o r  compost; t h i s  can merely be  allowed t o  
decompose where i t  f a l l s ,  o r  b e  b rought  t o  c e n t r a l  compost p i t s .  
The former s o l u t i o n  w i l l  r e s u l t  i n  a  c e r t a i n  amount o f  g e n e r a l  
improvement of s o i l ,  i f  f i r e s  can  b e  avo ided .  The l a t t e r  s o l u t i o n  
w i l l  p r o v i d e  q u a n t i t i e s  o f  compost t h a t  c a n  b e  placed where i t  is 
needed. 

Mechanical ly  s h r e d d i n g  t h e  t r a s h  h a s  t h e  drawbacks t h a t  t h e  
machines make much n o i s e  and have h igh  energy requ i rements .  These 
m a t t e r s  w i l l  a t  l e a s t  have t o  b e  g iven  some c o n s i d e r a t i o n .  

13.  Coconut s e e d l i n g  underbrush:  S i n c e  copra-making was 
suspended, a  t h i c k  undergrowth o f  s e e d l i n g  coconuts  h a s  f i l l e d  
much o f  t h e  s p a c e  i n  t h e  coconut  p l a n t a t i o n s ,  forming a  p r a c t i c a l l y  
impene t rab le  t a n g l e .  This i s  u n a t t r a c t i v e  and t ends  t o  choke o u t  
t h e  normal ind igenous  v e g e t a t i o n .  I f  t h e  s h r e d d e r  i s  b rought  i n  
and used,  such s e e d l i n g s  can  b e  grubbed o u t  and run  through i t ,  
e f f e c t i v e l y  d i s p o s i n g  of  them. Some d e c i s i o n  must,  i n  any e v e n t ,  
b e  made abou t  them. 

I f  t h e  r a t s  a r e  reduced o r  e l i m i n a t e d ,  of  c o u r s e  t h e r e  w i l l  
be  a  c o n t i n u i n g  new growth o f  s e e d l i n g s ,  u n l e s s  t h e  coconuts  a r e  
g a t h e r e d  and used,  e i t h e r  g r e e n  o r  r i p e .  I n c i d e n t a l l y ,  r e c e n t l y  
germinated coconut  embryos make a  d e l i c i o u s  food n o v e l t y  t h a t  
could b e  o f f e r e d  t o  t o u r i s t  v i s i t o r s .  

14.  Coconut lumber: We n o t i c e d  t h a t  coconut  l o g s  a r e  b e i n g  
sawed up f o r  lumber i n  t h e  c o n s t r u c t i o n  o f  t h e  V i s i t o r  Cen te r .  
We wonder i f  t h e  d u r a b i l i t y  of  coconut  lumber,  e s p e c i a l l y  g r e e n ,  h a s  
been looked i n t o .  Our i m p r e s s i o n  i s  t h a t  i t  may b e  f a i r l y  s h o r t -  
l i v e d ,  a s  w i l l  t h e  coconut- thatched r o o f s .  

15.  Reac t ion  of b i r d s  t o  t o u r i s t s :  One o f  t h e  a t t r a c t i o n s  
abou t  v i s i t i n g  a n  a t o l l  is  t o  s e e  l a r g e  numbers of s e a - b i r d s .  There 
a r e  s e v e r a l  p l a c e s  o n  T e t i a r o a ,  on c e r t a i n  s m a l l  i s l e t s ,  where boobies ,  
t e r n s  and f r i g a t e  b i r d s  may b e  s e e n  i n  numbers, a t  l e a s t  a t  c e r t a i n  
seasons .  A problem t h a t  must b e  k e p t  i n  mind is  t h a t  crowds o f  
n o i s y  t o u r i s t s  may very  w e l l  d r i v e  o f f  t h e  b i r d s  and d i s c o u r a g e  
f u t u r e  n e s t i n g .  Advice shou ld  b e  sought  from o r n i t h o l o g i s t s  
f a m i l i a r  w i t h  sea -b i rd  b e h a v i o r  a s  t o  how t h i s  problem may b e s t  
b e  minimized. Our o n l y  s u g g e s t i o n  would be  t o  have not- too-frequent  
v i s i t s  by s m a l l ,  c a r e f u l l y  s e l e c t e d  p a r  t i e s ,  w e l l  guided and s u p e r v i s e d .  



I n  a d d i t i o n  t o  t h e  above  p rob lems  d i r e c t l y  i n v o l v i n g  t h e  
t e r r e s t r i a l  e c o s y s t e m ,  s e v e r a l  m a r i n e  problems a r e  a p p a r e n t .  These  
w i l l  i n  a l l  l i k e l i h o o d  b e  c o n s i d e r e d  by t h e  m a r i n e  b i o l o g i s t s ,  b u t  
may b e  ment ioned  h e r e  f o r  emphas i s  and  i n  c a s e  t h e y  a r e  o v e r l o o k e d .  

1. F i s h i n g :  I n  1973  we o b s e r v e d  c a t c h i n g  o f  f i s h  and l o b s t e r s  
on a  f a i r l y  i n t e n s i v e  s c a l e .  B o a t s  were  a t  work p r a c t i c a l l y  e v e r y  
n i p h t .  They were  e v e n  towed a round  t h e  l agoon  by P r o j e c t  p e r s o n n e l  and 
b o a t s .  T h i s  f i s h i n g  seemed on a  s c a l e  t h a t  c o u l d  o n l y  b e  commerc ia l .  
S p o r t  f i s h i n g  c o u l d  be one of  t h e  a t t r a c t i o n s  f o r  v i s i t o r s .  However, 
c o n m e r c i a l  f i s h i n g  would soon  d e p l e t e  t h e  r e s o u r c e  t o  t h e  p o i n t  where 
s p o r t  f i s h i n g  would become un reward ing .  

2 .  A t t r i t i o n  o f  r e e f  l i f e :  As s o o n  a s  t o u r i s t s  b e g i n  t o  come 
i n  numbers,  t hey  w i l l  want  t o  do  s c u b a - d i v i n g ,  w i t h  s p e a r - f i s h i n g  
and s h e l l - c o l l e c t i n g  a s  o b j e c t i v e s .  T h i s  w i l l  s u r e l y  d e p l e t e  c e r t a i n  
o f  t h e  r e e f  o r g a n i s m s .  C o r a l s  w i l l  b e  b r o k e n  o f f  and  t h e  more 
a t t r a c t i v e  m o l l u s k s ,  e s p e c i a l l y  c o w r i e s ,  w i l l  b e  p i c k e d  up .  The 
l a r g e r  b r i g h t - c o l o r e d  f i s h ,  t o o ,  w i l l  d i s a p p e a r ,  a s  w i l l  l o b s t e r s .  

3. P o s s i b l e  a p p e a r a n c e  o f  C i g u a t e r a :  The c o n f i g u r a t i o n  o f  
t h e  l a g o o n  and  l a c k  o f  b o a t  p a s s e s  w i l l  s u r e l y  c r e a t e  a s t r o n g  
t e m p t a t i o n  t o  b l a s t  p a s s e s ,  e l i m i n a t e  c o r a l  h e a d s ,  and  d r e d g e  b o a t  
c h a n n e l s  and  moor ing  a r e a s .  T h i s  s h o u l d  b e  r e s i s t e d .  I t  would a l t e r  
l a g o o n  e c o l o g y  w i t h  u n f o r e s e e a b l e  consequences .  More s e r i o u s ,  however ,  
would b e  t h e  p o s s i b l e  a p p e a r a n c e  of  c i g u a t e r a ,  o r  f i s h - p o i s o n i n g .  
I t  seems t o  b e  a s s o c i a t e d  w i t h  e x p o s u r e  o f  f r e s h  s u r f a c e s  o f  r e e f -  
l i m e s t o n e  and  t h e i r  c o l o n i z a t i o n  by p o i s o n o u s  b l u e - g r e e n  a l g a e ,  which  
a r e  e a t e n  by t h e  f i s h .  T h i s  p o s s i b i l i t y  s h o u l d  b e  v e r y  s e r i o u s l y  
c o n s i d e r e d  b e f o r e  any  work i n  t h e  l a g o o n  i s  u n d e r t a k e n .  D r .  J o h n  
R a n d a l l  i s  a n  a u t h o r i t y  o n  c i g u a t e r a ,  3s is D r .  B a g n i s ,  and  h i s  g roup  
a t  t h e  I n s t i t u t  Malard6 .  

V I I .  LONGTERM VS . SHORT-TERM SOLUTIONS 

F o r  some o f  t h e  problem a r e a s  l i s t e d ,  s o l u t i o n s  may seem 
r a t h e r  o b v i o u s  and e a s y .  O f t e n  t h e  e a s y  answer  i s  a s h o r t - t e r m  
o n e  t h a t ,  w h i l e  i t  may s o l v e  t h e  d i f f i c u l t i e s  a t  h a n d ,  may c r e a t  
more s e r i o u s  o n e s .  A  permanent  s o l u t i o n  may b e  more d i f f i c u l t  and  
c o s t l y .  I t  is w e l l  t o  t r y  t o  l o o k  a t  e a c h  problem e c o l o g i c a l l y ,  i n  
a l l  o f  i t s  a s p e c t s  and  r a m i f i c a t i o n s ,  and t o  t r y  t o  a n t i c i p a t e  
p o s s i b l e  consequences  and  s i d e  e f f e c t s .  The o n l y  way t o  b e  a b l e  
t o  do t h i s  i s  t o  c o l l e c t  a l l  p o s s i b l e  i n f o r m a t i o n ,  t o  d e v e l o p  
a n  u n d e r s t a n d i n g  o f  t h e  who le  s y s t e m ,  and  t o  l o o k  o n  t h e  t h i n g s  
man d o e s  a s  p e r t u r b a t i o n s  w i t h  good o r  bad e f f e c t s ,  d e p e n d i n g  o n  
t h e  n a t u r e  and d i r e c t i o n  o f  t h e  p e r t u r b a t i o n .  P e r h a p s  t h e  b e s t  
g u i d e  i s  whereve r  p o s s i b l e  t o  g e t  n a t u r e  t o  work w i t h  t h e  P r o j e c t ,  
r a t h e r  t h a n  t o  f o r c e  n a t u r e  i n t o  a  human-made mold. 



V I I I .  ECOLOGICAL FEASIBILITY OF THE PROJECT 

It i s  d i f f i c u l t ,  i f  no t  imposs ib l e ,  on t h e  b a s i s  of  a  b r i e f  
reconna issance ,  t o  form any f i r m  op in ion  on t h e  e c o l o g i c a l  
f e a s i b i l i t y  of a  complex p r o j e c t  such  a s  t h e  development of Te t i a roa .  
A few obse rva t i ons  can b e  o f f e r e d  a s  g u i d e l i n e s .  

Archeo log ica l  evidence sugges t s  t h a t  over  a  c o n s i d e r a b l e  
per iod  of t ime Te t i a roa  suppor ted  a  s u b s t a n t i a l  popula t ion .  I t  
was obvious ly  a  s a t e l l i t e  o f  T a h i t i ,  b u t  i n  a l l  p r o b a b i l i t y  was 
l a r g e l y  s e l f - s u f f i c i e n t ,  food-wise. Perhaps i t  even c o n t r i b u t e d  
t o  t h e  suppo r t  of T a h i t i ,  judging by t h e  e x t e n t  of t h e  a n c i e n t  t a r o  
p i t s .  There i s  no obvious  change i n  t h e  environment t h a t  would 
p rec lude  suppo r t  of a  present-day popula t ion ,  b u t  modern methods 
of e x p l o i t a t i o n  of r e sou rce s  a r e  s o  e f f e c t i v e  t h a t ,  w i t hou t  
d i s c i p l i n e ,  o v e r - e x p l o i t a t i o n  i s  a lmos t  i n e v i t a b l e .  

Even on modern terms,  and assuming t h a t  much i n  t h e  way 
of food and goods o f  a l l  k i nds ,  i n c l u d i n g  t h e  b a s i c  energy sou rce ,  
w i l l  b e  imported,  d i s c i p l i n e  i s  one  of t h e  two keys  t o  long-term 
f e a s i b i l i t y .  The o t h e r  i s  deve lop ing  an  unders tand ing  of  t h e  
eco log i ca l  c o n s t r a i n t s  i n  o p e r a t i o n .  

The assumption t h a t  t h e  e n t e r p r i s e ,  a f t e r  i t  is e s t a b l i s h e d  and 
o p e r a t i n g  , w i l l  be s e l f - s u s t a i n i n g  imposes c e r t a i n  c o n s t r a i n t s .  The 
most obvious  one  i s  t h a t  no s e r i o u s  p h y s i c a l  d i scomfor t s  o r  hazards  
be  allowed t o  develop o r  p e r s i s t .  Such, i f  they  occu r r ed ,  would 
d e t e r  bo th  t o u r i s t s  and employees from coming t o  o r  remaining on  
t h e  a t o l l .  The p r e s e n t  abundance of f l i e s ,  r a t s ,  mosquitoes and 
nonos may f i t  i n t o  t h i s  ca tegory .  Loss o r  d e t e r i o r a t i o n  of  t h e  
unique f e a t u r e s  t h a t  w i l l  a t t r a c t  t o u r i s t s  cou ld  prove f a t a l  t o  t h e  
t o u r i s t  p o r t i o n  of t h e  p r o j e c t .  P o l l u t i o n  o r  s e r i o u s  a l t e r a t i o n  of 
t h e  p r o p e r t i e s  of  t h e  lagoon wate r  might do t h e  same f o r  t h e  
m a r i c u l t u r e  a s p e c t .  Theref o r e ,  t h e  consequences of any major 
manipu la t ion  of  t h e  environment mus t be  ve ry  c a r e f u l l y  weighed. 

The unusual  geomorphology of  t h e  a t o l l ,  e s p e c i a l l y  t h e  l a c k  of  
boa t  passages  through t h e  r e e f  and t h e  ve ry  broad shallow-water zone 
l i n i n g  much of  t h e  lagoon sho re ,  p l a c e  s e r i o u s  c o n s t r a i n t s  o n  p o s s i b l e  
t o u r i s t  a c t i v i t i e s ,  though they  may be ve ry  f a v o r a b l e  t o  some a s p e c t s  
of ma r i cu l t u r e .  I f  t h e s e  f e a t u r e s  had been t aken  i n t o  account ,  t h e  
cho ice  of l o c a t i o n  f o r  t h e  V i s i t o r  Center might have been d i f f e r e n t .  
These i s ' l i t t l e  p o s s i b i l i t y  of  good swimming n e a r  t h e  p r e s e n t  l o c a t i o n .  
Some of  t h e  proposed u s e  of  r a f t s  o r  ba rge s  may n o t  prove f e a s i b l e ,  
and even b o a t  a c t i v i t y  w i l l  be  l i m i t e d .  

T o u r i s t  a c t i v i t i e s  must be planned w i t h  a n  awareness of t h e s e  
f e a t u r e s  and keeping i n  mind t h e  dangers  o f  c i g u a t e r a  i f  s u b s t a n t i a l  
excava t ion  o r  b l a s t i n g  should  b e  under taken t o  change t h e  l agoon  
con£ i g u r a t i o n  o r  open up channe ls .  



A modest ,  wel l -p lanned f a c i l i t y ,  des igned  f o r  a  s e l e c t e d  
and l i m i t e d  c l a s s  o f  t o u r i s t s  i s  c e r t a i n l y  e c o l o g i c a l l y  f e a s i b l e ,  
i f  t h e  above c o n s t r a i n t s  a r e  borne  i n  mind. T h i s  assumes,  o f  c o u r s e ,  
t h a t  t h e  e x i s t i n g  p e s t  problems a r e  s o l v e d  and t h a t  no new ones  
a r e  c r e a t e d  by c a r e l e s s  i n t r o d u c t i o n  of  o rgan i sms .  I t  a l s o  assumes 
t h a t  p o l l u t i o n  c a n  b e  k e p t  t o  a  minimum. 

I t  i s  o u r  o p i n i o n  t h a t  any l a r g e  s c a l e  t o u r i s t  development 
w i l l  f a i l ,  u n l e s s  i t  i s  of  s u c h  a  c h a r a c t e r  a s  t o  i n v o l v e  t o t a l  
a l t e r a t i o n  o f  t h e  environment and p r o v i d e s  a l m o s t  complete  i n s u l a t i o n  
of t h e  t o u r i s t s  from t h e  n a t u r a l  environment .  And under  t h e s e  
c o n d i t i o n s  we do n o t  s e e  any s p e c i a l  r e a s o n  f o r  t o u r i s t s  t o  come 
t o  T e t i a r o a .  

I X  . IMMEDIATE PRACTICAL SUGGESTIONS AND 
RECOMMENDATIONS 

I n  g e n e r a l ,  i t  is  i n a d v i s a b l e  t o  make recommendations o n  t h e  
b a s i s  of  a  s h o r t  r e c o n n a i s s a n c e .  However, t h e r e  a r e  a  number of  
s u g g e s t i o n s  t h a t  seem a p p r o p r i a t e  o n  a n  immediate,  s h o r t -  term b a s i s .  
These a r e  n e i t h e r  o f  e q u a l  importance  o r  o r g a n i z e d  i n  a  comple te ly  
l o g i c a l  f a s h i o n ,  nor  a r e  they  mutua l ly  i n t e r d e p e n d e n t .  Some a r e  
i n t e n d e d  t o  c o r r e c t  c o n d i t i o n s  and  p r a c t i c e s  obse rved  t o  b e  wrong 
o r  d e t r i m e n t a l ,  o t h e r s  t o  p r o v i d e  f o r  f u t u r e  needs  o f  t h e  p r o j e c t ,  
o t h e r s  t o  h e l p  d e t e r m i n e  f u t u r e  a c t i v i t i e s .  

I n s t i t u t e  s p r a y i n g  of  incoming p l a n e s  immediate ly .  
S top ,  a t  once ,  t h e  p o u r i n g  of  wash-water and d i sh -wate r  
c o n t a i n i n g  d e t e r g e n t s  o n  t h e  ground. 
Get r i d  o f  p i g s  and dogs .  
C o n s t r u c t  and o p e r a t e  f l y  t r a p s .  
T igh ten  up ga rbage  and sewage d i s p o s a l  p rocedures .  
S t a r t  composting o p e r a t i o n .  
Break up rat-chewed coconu t s  t o  e l i m i n a t e  mosqui to  
b r e e d i n g  p l a c e s ,  e i t h e r  u s i n g  a  s h r e d d e r  o r  chopping them 
w i t h  machetes  . 
Get e x p e r t  a d v i c e  o n  r a t  eco logy  and c o n t r o l .  
Carry  o u t  a  thorough l i m n o l o g i c a l  i n v e s t i g a t i o n  o f  t h e  
b rack i sh -wate r  l a k e  o n  Rimatuu, p r e l i m i n a r y  t o  p l a n n i n g  
f o r  c o n t r o l  o f  "nono" ( C u l i c o i d e s )  . 

10 .  Make a  s u r v e y  of  i n t e n s i t y  of s a l t  s p r a y  a t  d i f f e r e n t  
p l a c e s  and under  d i f f e r e n t  wea the r  and s e a  c o n d i t i o n s .  

11. Bui ld  a  water-catchment and w a t e r  s t o r a g e  t a n k s  t o  supp ly  
s o f t ,  s a f e  d r i n k i n g  and cook ing  w a t e r .  T h i s  shou ld  
p r o v i d e  ample c a p a c i t y  f o r  t h e  s i z e  o f  p o p u l a t i o n  expec ted  
i n  t h e  f o r s e e a b l e  f u t u r e .  

12 .  P u l l  up and b u r n  a l l  p l a n t s  of  sand-bur (Cenchrus) 
b e g g a r ' s  t i c k s  (Bidens p i l o s a )  , and s tar-of-Bethlehem 
(Hippobroma), and c o n t i n u e  t o  do t h i s  a t  i n t e r v a l s  s h o r t  

enough s o  t h a t  t h e s e  p l a n t s  do n o t  s e t  s e e d s .  



13 .  P r e p a r e  l i s t  of a v a i l a b l e  o rnamenta l s  t h a t  might  b e  
used f o r  p l a n t i n g  around t h e  V i s i t o r  Center  and o t h e r  
i n s t a l l a t i o n s ,  submit  i t  t o  u s  t o  check i f  any r e a s o n s  
a r e  a p p a r e n t  f o r  n o t  i m p o r t i n g  some o f  them. 

1 4 .  Check a l l  p o s s i b l e  hab i t a t s - -coconu t  s h e l l s ,  f a l l e n  
coconut  b r a c t s ,  c r a b  h o l e s ,  t i n  c a n s ,  and o t h e r  r e c e p t a c l e s ,  
a s  w e l l  a s  s t a n d i n g  w a t e r  i n  low spo t s - - fo r  mosqui to  l a r v a e .  
P r e s e r v e  i n  a l c o h o l  samples of  l a r v a e  from each h a b i t a t  
checked f o r  s p e c i e s  i d e n t i f i c a t i o n .  

X.  HUMAN RELATIONS 

This  is a n  i m p o r t a n t  b u t  d i f f i c u l t  f i e l d  o f  s c i e n t i f i c  
s t u d y .  Someone i n  c l o s e  c o n t a c t  w i t h  t h e  p r o j e c t  should  have 
a s  o n e  o f  h i s  d u t i e s  t o  keep a  l o g  o f  a l l  human e v e n t s - - a r r i v a l s ,  
d e p a r t u r e s ,  i l l n e s s e s ,  a c c i d e n t s ,  q u a r r e l s ,  c o o p e r a t i o n ,  l a c k  
of  i t ,  a l c o h o l i s m ,  p e r s o n a l  f r i e n d s h i p s  and l i a i s o n s  t o  t h e  
e x t e n t  t h a t  they c a n  b e  o b s e r v e d ,  p r e v a l e n c e  o f  g o s s i p  and 
rumor, v i o l a t i o n s  of  r e g u l a t i o n s ,  r e a c t i o n s  and comments of  
v i s i t o r s ,  compla in t s  from r e s i d e n t s  and v i s i t o r s ,  r e c o r d s  o f  
menus and of  i m p o r t s  of  foods  and o t h e r  i t e m s ,  a s  w e l l  a s  any 
o t h e r  i n f o r m a t i o n  b e a r i n g  on  human and s o c i a l  r e l a t i o n s  . 

The i n t e r r e l a t i o n s  between t h e s e  t h i n g s  and t h e  env i ronmenta l  
f a c t o r s  and changes must b e  s t u d i e d  c a r e f u l l y  and f u l l y  unders tood 
i f  any s t a b l e  workable  sys tem i s  t o  b e  e s t a b l i s h e d .  

X I .  SUGGESTED LONGTERM PROGRAM OF 
RESEARCH AND MONITORING OF 
ENVIRONMENT 

The proposed development o f  T e t i a r o a ,  d e l i b e r a t e l y  planned 
s o  a s  t o  avo id  t h e  u s u a l  e c o l o g i c a l  m i s t a k e s ,  i s  a n  a l m o s t  
unprecedented experiment.  For  i s l a n d s ,  e s p e c i a l l y  c o r a l  i s l a n d s ,  
i t  i s  t o t a l l y  unprecedented.  Hence t h e r e  a r e  no g u i d e - l i n e s  t o  
i n d i c a t e  what t o  do and what n o t  t o  do ,  n o r  even t o  t e l l  when 
m i s t a k e s  have been made b e f o r e  i t  i s  t o o  l a t e  t o  c o r r e c t  them. 
Th i s  p r o j e c t  i s  t h e r e f o r e  v e r y  i m p o r t a n t ,  a s  i t  may s e r v e  t o  
e s t a b l i s h  such  g u i d e l i n e s  and b e  used a s  a  model f o r  o t h e r  such 
developments.  It  may s e r v e  t o  demons t ra te  t h e  p r a c t i c a b i l i t y  
of r a t i o n a l  development o f  i s l a n d s .  

For  t h i s  r e a s o n ,  a s  w e l l  a s  t o  a s s u r e  t h e  s u c c e s s  of t h e  
e n t e r p r i s e ,  i t s e l f ,  a  program o f  r e s e a r c h  and c o n t i n u e d  m o n i t o r i n g  
of t h e  environment i s  e s s e n t i a l .  Only by t h i s  means c a n  s u f f i c i e n t  
unders tand ing  b e  developed t o  a n t i c i p a t e  and d e a l  w i t h  t h e  problems 
t h a t  s u r e l y  w i l l  a r i s e ,  i n d e e d ,  have  i n  some c a s e s  a l r e a d y  
a r i s e n .  B a s i c a l l y ,  i t  i s  n e c e s s a r y  t o  know what r e s o u r c e s  a r e  
a v a i l a b l e ,  what f a c t o r s  a f f e c t  them, and a t  what  r a t e s  they may 
b e  s a f e l y  u t i l i z e d  t o  m a i n t a i n  a  s u s t a i n e d  " y i e l d . "  We a r e  
speak ing ,  h e r e ,  of more t h a n  m a t e r i a l ,  consumable r e s o u r c e s .  



Beauty,  f o r  example, i s  o n e  o f  t h e  most i m p o r t a n t  r e s o u r c e s  o n  
T e t i a r o a .  I t  i s  n o t  consumable, b u t  i t  i s  c e r t a i n l y  d e s t r u c t ' i b l e .  

We h a v e  o u t l i n e d  a  t e n t a t i v e  program a s  a  b a s i s  f o r  d i s c u s s i o n .  
Because t h e  t e r r e s t r i a l  and mar ine  a s p e c t s  a r e  s o  c l o s e l y  i n t e r r e l a t e d ,  
we have i n c l u d e d  some s u g g e s t i o n s  o n  t h e  mar ine  s i d e ,  s u b j e c t ,  o f  
c o u r s e ,  t o  m o d i f i c a t i o n  and improvement i n  c o n s u l t a t i o n  w i t h  mar ine  
s c i e n c e  c o l l a b o r a t o r s .  

The program is a m b i t i o u s ,  and p a r t s  of  it may be expens ive .  
Some a s p e c t s ,  such a s  m a t t e r s  r e l a t e d  t o  p u b l i c  h e a l t h  and s a n i -  
t a t i o n  might be of  i n t e r e s t  t o  p u b l i c  a u t h o r i t i e s ,  who a r e  wel l -  
equipped t o  hand le  such i n v e s t i g a t i o n s  and c o n c e r n s ,  as a  p a r t  
of t h e i r  o f f i c i a l  programs i n  French P o l y n e s i a .  We unders tand  
t h a t  a  c o l l e g e  may b e  e s t a b l i s h e d  on t h e  a t o l l .  Many of  t h e  i t ems  
l i s t e d  below cou ld  be  under taken  on a  p a r t - t i m e  b a s i s  by t h e  f a c u l t y  
of t h i s  s c h o o l ,  and some even a s  s t u d e n t  r e s e a r c h  p r o j e c t s .  A 
geology o r  geography s t u d e n t  from a  u n i v e r s i t y  might u n d e r t a k e  t h e  
b a s i c  geomorphological  work needed,  i n  r e t u r n  f o r  t h e  o p p o r t u n i t y  
t o  do work on a n  a t o l l .  D r .  David S t o d d a r t  of Cambridge U n i v e r s i t y  
might be  w i l l i q  t o  d i r e c t  such a  s t u d e n t .  F u r t h e r  a r c h a e o l o g i c a l  
work inight be a p p r o p r i a t e ,  though much h a s  been done by D r .  Vgrin 
and D r .  S ino to .  T h i s  might p o i n t  t h e  way t o  f u r t h e r  e x c a v a t i o n s  
which could  p r o v i d e  t r a i n i n g  f o r  s t u d e n t s  a s  w e l l  a s  round o u t  t h e  
knowledge of t h e  P o l y n e s i a n  o c c u p a t i o n  of  t h e  i s l a n d .  

I f  s e r i o u s  s c i e n t i f i c  work i s  con templa ted ,  a  meet ing of  t h o s e  
i n t e r e s t e d  i n  T e t i a r o a  might be  a r r a n g e d ,  p r e f e r a b l y  on t h e  i s l a n d ,  t o  
d i s c u s s  t h i s  t e n t a t i v e  program and deve lop  i t  i n t o  a  workable  scheme. 

Of ext reme importance  is  t h e  e s t a b l i s h m e n t  o f  a  c e n t r a l  f i l e  
o f  c o p i e s  of a l l  i n f o r m a t i o n  c o l l e c t e d  concern ing  t h e  a t o l l .  This  
shou ld  b e  i n  d u p l i c a t e  o r  t r i p l i c a t e ,  o n e  s e t  b e i n g  w i t h  whomever 
i s  runn ing  t h e  p r o j e c t ,  t h e  o t h e r s  a t  s t a b l e  permanent s c i e n t i f i c  
i n s t i t u t i o n s ,  such  a s  t h e  Smithsonian and Bishop Museum. 

Research Program f o r  T e t i a r o a  A t o l l  

T e r r e s  t r i a l  a s p e c  ts 

-- D e t a i l e d  d e s c r i p t i o n  of a t o l l .  

-- Procure  a i r -pho  t o s  i f  a v a i l a b l e .  

-- Make cover  t y p e  o v e r l a y .  

-- D e t a i l e d  s t u d y  o f  r e l i e f ,  s o i l s  and cover  t y p e s  and c o r r e l a t i o n  
w i t h  a i r -pho  t o  o v e r l a y s .  

-- D e t a i l e d  t r a v e r s e  o f  a l l  s h o r e - l i n e s  w i t h  mapping o f  s h o r e s  
showing rock  v s  sand v s  g r a v e l  v s  beachrock ;  e r o s i o n ,  d e p o s i t i o n ;  
s l o p e  of  ramps and beaches ;  po t -ho les  and c h a n n e l s  o n  ramps; any 
o t h e r  s h o r e  f e a t u r e s .  



-- Complete i n v e n t o r y  o f  p l a n t s  and a n i m a l s ,  w i t h  rough d a t a  
on  abundance. Repeated a n n u a l l y ,  n o t i n g  changes  i n  abundance,  
d i s a p p e a r a n c e  o f  s p e c i e s ,  appearance  and e s t a b l i s h m e n t  o f  new 
e x o t i c s .  

-- E s t a b l i s h  a  network o f  permanent photo p o i n t s ,  t o  b e  used 
a t  r e g u l a r  i n t e r v a l s  t o  d e t e c t  long-term t r e n d s .  

-- A t  each photo p o i n t  e s t a b l i s h  a  permanent p l o t  w i t h  p l a n t s  
mapped, t o  b e  remapped a t  r e g u l a r  i n t e r v a l s .  

-- E s t a b l i s h ,  measure a c c u r a t e l y ,  and map v e g e t a t i o n ,  psychrometer 
r e a d i n g s ,  and s o i l s ,  of  s e v e r a l  c a r e f u l l y  s e l e c t e d  t r a n s e c  ts, t o  b e  
r e s t u d i e d  and remapped a t  r e g u l a r  i n t e r v a l s .  

-- E s t a b l i s h  a  l i n e  o f  4 o r  5 w e l l s  a c r o s s  w i d e s t  p a r t s  of  4 
l a r g e s t  i s l a n d s  and s e v e r a l  o n  o t h e r  i s l a n d s ,  t h e s e  t o  b e  l i n e d ,  
above w a t e r - t a b l e ,  w i t h  c o n c r e t e  p i p e  o r  ceramic  t i l e ,  and capped 
w i t h  removable l i d .  Water t o  b e  sampled a t  r e g u l a r  i n t e r v a l s  and 
samples ana lyzed  f o r  s a l i n i t y ,  h a r d n e s s ,  b a c t e r i a ,  H S and o t h e r  
measures o f  wa te r  q u a l i t y .  Dr iven p o i n t s  cou ld  b e  s u b s t i t u t e d  f o r  
w e l l s  i f  d e s i r e d ,  a t  l e a s t  i n  non-rocky a r e a s .  

-- E s t a b l i s h  s e r i e s  of a i r - s a l i n i t y  p o i n t s ,  t o  be  checked a t  
r e g u l a r  i n t e r v a l s .  

-- E s t a b l i s h  s i m p l e  weather  s t a t i o n  t o  measure and r e c o r d  
r a i n f a l l ,  t empera tu re ,  r e l a t i v e  humid i ty ,  wind s t r e n g t h  and 
d i r e c t i o n ,  s o l a r  energy amount and regime. 

-- C a r e f u l  d e s c r i p t i o n  o f  t h e  c o n d i t i o n  o f  coconu t  and o t h e r  
t r e e s  a t  pho to -po in t s ,  r e p e a t e d  a t  r e g u l a r  i n t e r v a l s .  

-- L i f e  h i s t o r y  s t u d i e s  o f  a n i m a l s  o f  p a r t i c u l a r  i n t e r e s t .  
e .  g. mosqu i toes ,  f l i e s ,  nonos,  he rmi t -c rabs ,  l and-c rabs ,  
coconu t -c rabs ,  e t c  . 

-- Regular  c e n s u s e s  o f  b r e e d i n g  b i r d s .  

-- A s  d e t a i l e d  a  h i s t o r y  o f  t h e  a t o l l  a s  p o s s i b l e  from 
recorded  and contemporary s o u r c e s .  

F r e s h  and Brack i sh  Water Aspec t s  

-- D e t a i l e d  l i m n o l o g i c a l  su rvey  o f  a l l  permanent and temporary 
s t a n d i n g  f r e s h  and b r a c k i s h  w a t e r  o n  t h e  a t o l l ,  w i t h  l i f e  h i s t o r i e s  
of  abundant  o rgan i sms ,  e s p e c i a l l y  C u l i c o i d e s  and t h o s e  s u s p e c t e d  of  
b e i n g  p r e d a t o r s  o r  p a r a s i t e s  o n  i t .  



Mar ine  A s ~ e c t s  

-- D e t a i l e d  h y d r o g r a p h i c  d e s c r i p t i o n  o f  l a g o o n  and  r e e f  w a t e r s .  
S t a n d a r d  p h y s i c a l  o c e a n o g r a p h i c  s t u d y  o f  o f f - r e e f  w a t e r s  a round  
a t o l l ,  e s p e c i a l l y  c u r r e n t  d a t a .  

-- P l a n k t o n  s u r v e y  and  a n a l y s i s  o f  w a t e r s  a r o u n d  a t o l l  and  i n  
l a g o o n ,  r e p e a t e d  a t  e s t a b l i s h e d  i n t e r v a l s .  

-- Complete i n v e n t o r y  o f  b e n t h i c  o r g a n i s m s  o n  o u t e r  r e e f s  and  i n  
l a g o o n ,  r e p e a t e d  a t  e s t a b l i s h e d  i n t e r v a l s .  

-- E s t a b l i s h m e n t  o f  s e v e r a l  sets  o f  t r a n s e c t s  a c r o s s  o u t e r  r e e f  
f l a t s  and  f r o n t s  and  s i m i l a r  o n e s  a c r o s s  l a g o o n ,  w i t h  n a p p i n g  o f  
s e s s i l e  o r g a n i s m s  and d e p t h s ,  r e c o r d i n g  o f  free-swimming a n i m a l s ,  
t r a n s e c t s  t o  b e  remapped a t  r e g u l a r  i n t e r v a l s .  

-- Water q u a l i t y  s t u d i e s  o f  l a g o o n  w a t e r  a t  r e g u l a r  i n t e r v a l s .  

-- Food web s t u d i e s  o f  o u t e r  r e e f  a c d  l a g o o n  r e e f  f a u n a s .  

-- Annual  p e s t i c i d e  and heavy-meta l  r e s i d u e  a n a l y s e s  o f  s e l e c t e d  
s p e c i e s  o f  l a r g e r  m a r i n e  a n i m a l s  and  s e a - b i r d s .  

-- P e r i o d i c  c e n s u s e s  o f  Acan thas  ter p o p u l a t i o n s .  

-- E s t a b l i s h m e n t  o f  a  number o f  permanent  u n d e r w a t e r  pho to  
p o i n t s ,  t o  b e  r e p h o t o g r a p h e d  a t  e s t a b l i s h e d  i n t e r v a l s .  

-- R e g u l a r  c o u n t s  o f  s e a - t u r t l e  l a n d i n g s  and  egg - l ay ing .  

-- P e r i o d i c  quantitative m o n i t o r i n g  o f  g r e e n  a l g a e  o n  l a g o o n  
b e a c h e s .  

-- M o n i t o r i n g  o f  p o p u l a t i o n  i n c r e a s e s  a n d  d e c r e a s e s  o f  s e l e c t e d  
m a r i n e  a n i m a l  and  p l a n t  s p e c i e s .  
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APPENDIX I 

L i s t  of i n d i g e n o u s ,  spontaneous  and w e l l  e s t a b l i s h e d  p l a n t  s p e c i e s .  

T h i s  l i s t  i n c l u d e s  a l l  p l a n t s  c o l l e c t e d  o r  observed by u s  and by 
o t h e r  c o l l e c t o r s ,  excep t  f o r  r e c e n t l y  p l a n t e d  o rnamenta l s  o r  f r u i t  t r e e s  
whose s u r v i v a l  seems somewhat d o u b t f u l .  Elost s p e c i e s  were c o l l e c t e d  
o n l y  once o r  t w i c e ,  even though they  occur  on s e v e r a l  i s l e t s  ( s e e  Ap- 
pend ix  1 1 ) .  Of o u r  own c o l l e c t i o n s ,  t h e  f i r s t  s e t  i s  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 (US) w i t h  d u p l i c a t e  s e t s  a t  t h e  B .  P. Bishop 
Eluseum i n  Honolulu (BISH) and t h e  Herbarium i n  P a r i s  ( P ) .  Other  s p e c i -  
mens a r e  c i t e d  from Royal Botanic  Gardens,  Kew (K),  New York B o t a n i c a l  
Garden (NY) and Brooklyn B o t a n i c a l  Garden (BKL). The herbar ium symbols 
o r  a b b r e v i a t i o n s  f o l l o w  t h e  Lanjouw scheme, Index Herbarium, adopted by 
t h e  I n t e r n a t i o n a l  A s s o c i a t i o n  of  P l a n t  Taxonomists .  

An a s t e r i s k  9; p l a c e d  b e f o r e  a  name i n d i c a t e s  t h a t  we b e l i e v e  t h e  
s p e c i e s  t o  be i n t r o d u c e d  t o  t h e  S o c i e t y  I s l a n d s  by human agency (orna-  
m e n t a l s ,  food p l a n t s  o r  weeds).  

FUNGI 

Albugo p l a t e n s i s  Speg. White Rust  

Motu-Aie I s l e t ,  Fosberg  & Sachet  54625 

P a r a s i t i c  on Boerhavia  t e t r a n d r a ,  producing e r e c t ,  condensed,  
witches-broom-like b ranches .  

Fomes s p .  She l f  Fungus 

O r o a t e r a  I . ,  - Sache t  & Fosberg 1688 

Saprophy t ic  on dead coconut  t r u n k s .  Dark brown t o  b l a c k  woody 
s e m i c i r c u l a r  s h e l f - l i k e  f r u i t i n g  b o d i e s  w i t h  f i n e  p o r e s  beneath .  

Schyzophyllum commune L. 

Motu-Aie I . ,  -- Fosberg & Sachet  54622 

Saprophy t ic  on dead wood. Thin tough b r a c k e t - l i k e  fungus 
f r u i t i n g  body. 

LICHENES ( a l l  d e t .  Mason E .  Ha le ,  J r . )  

P a r m e l i a  s a c c a t i l o b a  Tay l .  

One tah i  I . ,  Sache t  1672.  

On coconut  t r u n k .  



Parmel ia  s p .  

One tah i  I . ,  Fosberg  54680. 

E p i p h y t i c  on coconut  t r u n k s .  ' F l a t  l e a f - l i k e  g reen i sh -whi te  l i c h e n .  

Physc ia  s p .  

Reiono I . ,  Sachet  1661b. 

A g r a y  c r u s t o s e  l i c h e n  on t r e e - t r u n k s .  

Pyxine c f .  c h r y s a n t h o i d e s  Vain.  

O r o a t e r a  I . ,  Sache t  & Fosberg 1682.  

A l i g h t  g ray  knobby c r u s t o s e  l i c h e n  on coconut  t r u n k  on l agoon  beach.  

Pyxine  cocoes  (Sw.) Nyl. 

Xeiono I . ,  Sachet  1661a.  

A gray  c r u s t o s e  l i c h e n  on t r e e  t r u n k s .  

Pyxine r e t i r u g e l l a  Nyl. 

One tah i  I . ,  Sachet  1663,  

A d a r k  g r a y  c r u s t o s e  l i c h e n  w i t h  b l a c k  f r u i t i n g  b o d i e s  on coconut  
t r u n k .  

Pyxine  s p .  

One tah i  I . ,  Sachet  1662.  

A l i g h t  creamy s l i g h t l y  g r e e n i s h  g r a y  c r u s t o s e  l i c h e n  on coconut  
t r u n k .  

ALGAE 

Nostoc sp .  

One tah i  I . ,  Sachet  1657.  

On b a r e  mois t  sand a l o n g  s i d e  of a i r  s t r i p .  Dark g r e e n i s h  b l a c k  
amorphorus masses ,  g e l a t i n o u s  when wet .  

Enteromorpha s p .  

One tah i  I . ,  Sache t  1677.  

Forming a  narrow zone on lagoon beach,  j u s t  below mid- t ide .  T u f t s  
of f i n e  g reen  f i l a m e n t s .  



T r e n t e p o h l i a  s p  . 
O n e t a h i  I . ,  Sache t  1665. 

On s u r f a c e s  of  tree t r u n k s .  Forming a f i n e  b r i g h t  o r a n g e  f u z z  on 
s u r f a c e  o f  ba rk .  

MUSCI ( a l l  d e t .  H. Robinson) 

Brachymenium indicum (Doz. & Molk.) Basch & Lac. Moss 

Rimatuu I . ,  Fosberg  54580. 

A s m a l l  terrestrial  moss forming t h i n  c u s h i o n  on c o r a l  sand 
i n  semi-open a r e a s .  

Calymperes tenerum C.  ~ k 1 .  Moss 

O n e t a h i  I . ,  Sachet  1667.  
O r o a t e r a  I . ,  Sache t  & Fosberg  1686,  1687.  

A brownish o r  go lden  g r e e n  e p i p h y t i c  moss forming l o o s e  c u s h i o n s  
on tree t r u n k s .  

Calymperes tuamotuense  Bartr. Moss 

One tah i  I . ,  Sachet  1666. 
Honuea I . ,  - Fosberg  54575. 

A go lden  g reen  e p i p h y t i c  moss forming d e n s e  c u s h i o n s  on coconut  
t r u n k s  and t h e i r  e n l a r g e d  b a s e s .  

Leucophanes nukah ivense  Besch. Moss 

O r o a t e r a  I . ,  Sache t  & Fosberg  1684.  

Forming t h i c k  p a l e  g r e e n  c u s h i o n s  a t  b a s e s  o f  coconut  trees 
and stumps.  

T a x i t h e l i u m  v e r n i e r i  (Duby) Besch. Moss 

O r o a t e r a  I., Sache t  & Fosberg  1685.  

An e x t e n s i v e l y  s p r e a d i n g  s l e n d e r  g reen  moss forming t h i n  ma t s ,  
e s p e c i a l l y  on r o t t i n g  coconut  t r a s h ,  i n  shade .  

T r i c h o s t e l u m  hamatum (Doz. & Molk.) J a c q .  - - --- Moss 

Rimatuu I . ,  Fosberg  & Sachet  54650. 

A l i g h t  g r e e n  moss forming a t h i n  mat on  f a l l e n  Pandanus branch.  



PSILOTACEAE 

Ps i lo tum nudum (L . )  Beauv. 

One tah i  I . ,  Sachet  1637 
O r o a t e r a  I . ,  Fosberg  & Sachet  54617 
Rimatuu I . ,  Fosberg  63765 
Reiono I . .  Sachet  1641 
T ia raunu  I . ,  Raynal 18002 (P) 

Occas iona l  on b a s e s  of coconut  t r e e s  and on c o r a l  b o u l d e r s  i n  
shaded i n t e r i o r s  of i s l e t s .  Broom-like t u f t s  of p r i s m a t i c ,  
d ichotomously  b ranch ing  s t ems  b e a r i n g  l a r g e  ye l low spore -cases  
on s i d e s  of  t e r m i n a l  b r a n c h l e t s .  

POLYPODIACEAE (Fern f a m i l y )  

Asplenium n i d u s  L. B i rds -nes t  f e r n  

O r o a t e r a  I . ,  Sachet  & Fosberg 1689 
T ia raunu  I . ,  Fosberg  & Sache t  54647 
Reiono I . ,  Sachet  1643 

On ground and b a s e s  of  coconut  t r e e s  i n  shaded i n t e r i o r s  o f  i s l e t s .  
Also  s e e n  p l a n t e d  a s  ornamental  on One tah i  and Rimatuu. N e s t - l i k e  
r o s e t t e s  of  a scend ing  b r o a d l y  lance-shaped und iv ided  f r o n d s ,  t h e  
f e r t i l e  ones  hav ing  a  zone of p i n n a t e l y  a r r a n g e d ,  p a r a l l e l ,  crowded, 
l i n e a r  f r u i t i n g  s o r i  on t h e  under s i d e s .  

D a v a l l i a  s o l i d a  Sw. - -- Fern 

Rimatuu I . ,  p l a n t e d  o r  p e r s i s t i n g ,  s e e n  by Fosberg  i n  1982. 
Oroa te ra  I . ,  Sachet  & .Fosberg 1685 
T ia raunu  I . ,  Raynal 18004 (P) 

On r o c k s  and f a l l e n  coconut  t r u n k s  i n  i n t e r i o r s  of  i s l e t s .  Creep- 
i n g  s t ems  wi th  s c a t t e r e d  t r i a n g u l a r  f i n e l y  s e v e r a l - t i m e s  d i v i d e d  
f r o n d s ;  s p o r e s  borne  i n  p o c k e t s  a l o n g  edges  of  segments o f  f r o n d s .  

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

T ia raunu  I . ,  Fosberg  & Sachet  54b15, 54648 .-. 
O r o a t e r a  I . .  Fosbere  & Sache t  54618 

Sword f e r n  

On ground i n  i n t e r i o r s  of i s l e t s .  S h o r t  e r e c t  s t ems  above ground, 
b e a r i n g  s l e n d e r  c o r d - l i k e  r u n n e r s  which b e a r  t h e  r o o t s ,  and e r e c t  
o r  a s c e n d i n g  f r o n d s  w i t h  many p i n n a t e l y  a r r a n g e d  p innae  o r  l e a f l e t s  
t h a t  b e a r  kidney-shaped s p o r e - d o t s  o r  s o r i  on under s u r f a c e s ,  
p innae  shed when o l d ,  l e a v i n g  s t i f f  p e r s i s t e n t  r a c h i s .  



Polypodium s c o l o p e n d r i a  Burm. f .  Lawai f e r n  (Hawaii)  

Tiaraunu I . ,  Sache t  1679 
Rimatuu I . ,  Quayle 194 (BISH, BKL) 

Abundant i n  shade  on ground and on b a s e s  of  coconut  t r e e s ;  Creep- 
i n g  s tem o r  rhizome b e a r i n g  s c a t t e r e d  e r e c t ,  long  t r i a n g u l a r - o v a t e  
d e e p l y  and c o a r s e l y  p i n n a t e l y  d i v i d e d  f r o n d s  w i t h  two rows of brown 
f r u i t i n g  d o t s  o r  s o r i  b e n e a t h ,  f r o n d s  shed from rhizome when o l d .  

PANDANACEAE 

Pandanus t e c t o r i u s  Park.  F a l a ;  f a r a ;  screw- 
p i n e  

One tah i  I . ,  Fosberg  & Sachet  54633; Raynal 18018 (P) 
Tahuna-rahi  I . .  Sache t  1650 
Tiaraunu I . ,  Sachet  1680 
Honuea I . ,  s i g h t  r e c o r d  by Sache t  i n  1974. 
Rimatuu I . ,  Raynal 18011 ( P ) ;  F l o r e n c e  3267 (P,  US). 

G e n e r a l l y  d i s t r i b u t e d ,  e s p e c i a l l y  on p e r i p h e r a l  r i d g e s  of i s l e t s .  
Small  t r e e s ,  s p a r s e l y  and g r o t e s q u e l y  branched,  pyramida l ,  b ranches  
t h i c k ,  b e a r i n g  3  s p i r a l l y  t w i s t e d  r a n k s  of long ,  s t r a p - s h a p e d ,  
p r i c k l y ,  tough l e a v e s  w i t h  s l e n d e r  whip- l ike  p o i n t s ;  male and 
female  f l o w e r s  on d i f f e r e n t  t r e e s ,  t h e  male i n  long  branched pen- 
d e n t  c a t k i n s  w i t h  w h i t e  l e a f - l i k e  b r a c t s ,  odor  r a t h e r  u n p l e a s a n t ;  
female  i n  g lobose  t i g h t l y  packed heads ;  f r u i t s  packed i n  a  t i g h t  
head- l ike  c l u s t e r ,  15-20 cm i n  d i a m e t e r ,  i n d i v i d u a l  f r u i t s  o r  keys  
lobed a t  apex,  d i s t a l  p a r t  ha rd  and bony, lower h a l f  o r  t h i r d  
f l e s h y ,  o range ,  f r a g r a n t ,  a c r i d  sweet .  

GRAMINEAE (POACEAE) (Grass  f ami ly )  

W e n c h r u s  e c h i n a t u s  L. v a r .  e c h i n a t u s  -- Sand-bur 

O n e t a h i  I . ,  Fosberg  & Sachet  54630 

L o c a l l y  e s t a b l i s h e d  i n  shaded a r e a  of camp on O n e t a h i ,  n o t  seen  
e l sewhere .  Smal l  t u f t e d  g r a s s ,  b e a r i n g  s p i k e s  of p r i c k l y  un- 
p l e a s a n t  b u r r s .  T h i s  form is  smooth. 

*Cenchrus e c h i n a t u s  v a r .  h i l l e b r a n d i i  ( H i t c h c . )  F. B r .  

Rimatuu I . ,  Fosberg  54609 
One tah i  I . ,  Fosberg  & Sachet  54646 

Very l o c a l  around o l d  v i l l a g e  and around camp. A form t h a t  i s  
n o t a b l y  h a i r y  r a t h e r  t h a n  smooth. 



*Cynodon d a c t y l o n  (L.)  P e r s .  

O n e t a h i  I . ,  Sachet  1676;  Fosberg  63787; Raynal  18019 ( P ) .  

P l a n t e d  and growing w e l l  and a b u n d a n t l y  on a i r s t r i p .  A c l o s e -  
growing,  c r e e p i n g ,  mat-forming,  f i n e - l e a f e d  g r a s s ,  w i t h  d i g i t a t e  
f i n e  f lower  and f r u i t  c l u s t e r s  on  e r e c t  s t e m s .  

D i g i t a r i a  s e t i g e r a  Roth 

Rimatuu I . ,  Fosberg  63773 

Rare ,  around r u i n s  o f  o l d  v i l l a g e .  

D i g i t a r i a  s t e n o t a p h r o d e s  -- (Nees) S tap f  

T ia raunu  I . ,  Fosberg  & Sache t  -- 54616, - 54649; Raynal  17998 ( P ) .  
T a h u n a - i t i  I . ,  Fosberg  63756 

S c a t t e r e d  t u f t s  i n  open s c r u b  f o r e s t  and a l o n g  t o p  of seaward 
beach.  A s t i f f ,  t u f t e d ,  e r e c t  g r a s s ,  w i t h  s t i f f  s p i k e s  o f  f l o w e r s  
and f r u i t s ,  crowded i n  3 ' s  o r  4 ' s  a t  t o p s  o f  e r e c t  stems. 

2kDigitaria r a d i c o s a  ( P r e s l )  Miq. 

Rimatuu I.,  Fosberg  54602, -- 54606, 54611; Raynal  18024 (US, P ) .  

L o c a l l y  e s t a b l i s h e d  a t  t o p  o f  beach and e d g e s  of  o l d  v i l l a g e .  
Depressed ,  s p r e a d i n g  weak-stemmed s l e n d e r  g r a s s  w i t h  s e v e r a l  
s l e n d e r  d i g i t a t e  s p i k e s  r a d i a t i n g  from ends  of  s l e n d e r  s t e m s .  

2kEleusine i n d i c a  (L. ) G a e r t n .  

O n e t a h i  I . ,  Raynal  18014 ( P ) ;  s i g h t  r e c o r d ,  Fosberg  i n  1982.  
Rimatuu I . ,  -- Fosberg  54593 

Loca l  i n  o l d  v i l l a g e .  T u f t e d ,  tough-rooted  g r a s s ,  w i t h  s e v e r a l  
b r o a d l y  l i n e a r  d i v e r g e n t  s p i k e s  o f  f l o w e r s  r a d i a t i n g  from ends  
o f  stems. 

2kEragrost i s  t e n e l l a  (L. ) Eeauv. 

One tah i  I . ,  Sache t  1693b 
~ i m a t u - u  I . ,  Fosberg  54594 
Honuea I . ,  s m a l l  p a t c h  s e e n  by Sache t  i n  1974.  

L o c a l  i n  o l d  v i l l a g e  and around camp. A f i n e ,  d e l i c a t e  g r a s s  w i t h  
a  d i f f u s e  f e a t h e r y  f l o w e r  c l u s t e r .  

L e p t u r u s  r e p e n s  R.  B r .  

O n e t a h i  I . ,  Raynal  18015 ( P ,  US) 
Honuea I . ,  Fosberg  63779, .- 63781 



Motu-Aie I . ,  Fosberg & Sachet  54623 
Rimatuu I . ,  Fosberg 63769, 63771 
Tiaraunu I . ,  Raynal  18007 (P) 
Tahuna-rahi I . .  Sachet  1645 

G e n e r a l l y  common o r  abundant .  Tuf ted  t o  c r e e p i n g  s t i f f i s h  g r a s s  
w i t h  long ,  awl-shaped j o i n t e d  f lower  s p i k e s ,  i n  f r u i t  d i s a r t i c u -  
l a t i n g  i n t o  s m a l l  c y l i n d r i c  f l o a t i n g  segments ,  each c a r r y i n g  a 
seed.  Found on a l l  i s l e t s .  

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

Onetahi  I . ,  Fosberg 63790 
Rimatuu I . ,  Fosberg & Sachet  54596; Fosberg 63774; X n a l  18022 ( P ) '  

Local  i n  o l d  v i l l a g e .  Tuf ted  g r a s s  w i t h  long  s l e n d e r  l i n e a r  f lower  
spj-kes.  

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

Oroa te ra  I . ,  Sachet  & Fosberg 1690 
Reiono I . ,  Sachet  1638 

Very l o c a l  i n  shaded i n t e r i o r  of i s l e t s .  Creeping,  mat-forming, 
broad- leafed g r a s s  w i t h  v e r y  s h o r t ,  few-flowered f lower  c l u s t e r s  
on e r e c t  s t ems ,  and v e r y  s m a l l ,  f i s t - s h a p e d  f r u i t s .  

CYPERACEAE (Sedge fami ly )  

Cladium jamaicense  Cran tz  

One tah i  I . ,  Sachet  1656 
Honuea I . ,  Fosberg 63782 
Hi raanae  I . ,  i n  s m a l l  wa te r -ho le ,  s i g h t  r e c o r d  by Sachet  i n  1974. 
Rimatuu I . ,  Wilder 955 (BISH); Quayle  195 (BISH); Raynal 18009 (P) .  
Oroa te ra  I . ,  Fosberg & Sachet 54619 
Tiaraunu I . ,  FosSerg & Sachet 54654 

Abundant i n  wet d e p r e s s i o n s  ( o l d  t a r o  p i t s ? )  where n o t  t o o  shaded,  
dominant i n  such  p l a c e s  i n  f u l l  sun.  Coarse ,  h a r s h ,  s t i f f  g r a s s -  
l i k e  sedge w i t h  t a l l ,  a r c h i n g ,  l o o s e  s p r a y s  of s c a l y  brown f l o w e r s  
and t i n y  n u t - l i k e  f r u i t s .  

*Cyperus k y l l i n g i a  Endl. 

Rimatuu I . ,  Eosberg 54607 - 

S c a t t e r e d  t u f t s  around abandoned v i l l a g e  s i t e ;  s e e n  a t  t h i s  l o -  
c a l i t y  only .  Small  t u f t e d  g r a s s - l i k e  sedge ,  w i t h  s m a l l ,  w h i t e ,  
g lobose  c l u s t e r s  of t i n y  f lowers- .  



*Cyperus p o l y s t a c h y o s  R o t t b .  

Rimatuu I . ,  Raynal 18030 (P) 

S lender  w i r y  s l i g h t l y  t u f t e d  s e d g e ,  w i t h  compact head of narrow 
g r e e n  s p i k e l e t s  and t h r e e  o r  f o u r  l o n g  narrow b r a c t s .  

" E l e o c h a r i s  g e n i c u l a t a  (L.)  R .  & S. 

One tah i  I . ,  Fosberg  & Sachet  54645; Raynal 18016 (P).  
Rimatuu I . ,  Fosberg  63772 
Honuea I . ,  s i g h t  r e c o r d  by Fosberg  & Sachet  i n  1982. 

Seen around a  s m a l l  a c t i v e  t a r o  p i t  n e a r  t h e  end of  t h e  runway 
c l o s e  t o  t h e  lagoon beach on Onetahi .  Pe rhaps  a  r e c e n t  i n t r o d u c -  
t i o n ,  brought  w i t h  t a r o  p l a n t s  by a  l a b o r e r .  T u f t s  of v e r y  s l e n d e r  
l e a f - l i k e  s t ems  1 0  cm o r  s o  t a l l ,  each b e a r i n g  a  t i n y  s c a l y  p ine-  
c o n e - l i k e  f l o w e r  s p i k e  a t  t h e  t o p .  Found a l s o  t o  form a  b e l t  
a round t h e  l a r g e  Cladium marsh on Rimatuu. 

F i m b r i s t y l i s  cymosa R. B r .  

One tah i  I . ,  Fosberg  & Sachet  54635, Sachet  1693a 
T ia raunu  I . ,  Fosberg  & Sache t  54660 
Rimatuu I. , Quayle 195 (BKL) 

Genera l  i n  open ings ,  forming s m a l l  t u f t s ,  r o o t s  f r a g r a n t ;  l e a v e s  
l i n e a r ,  b l u n t ,  s l i g h t l y  s t i f f i s h ;  s m a l l  b u t t o n - l i k e  t u f t s  of s m a l l  
s c a l y  f l o w e r s .  

ARACEAE (Arum f a m i l y  ) 

*Colocas ia  e s c u l e n t a  (L. )  S c h o t t  Taro  

One tah i  I . ,  Fosberg  & Sachet  54644 

P l a n t e d  i n  mud i n  a  s m a l l  p i t .  P l a n t  w i t h  e d i b l e  underground tub- 
e r o u s  corms,  no above-ground s tem,  e r e c t  p u r p l e  l e a f - s t a l k s  b e a r i n g  
l a r g e  g l a u c o u s ,  arrowhead-shaped,  p e l t a t e  l e a v e s .  Seldom f l o w e r i n g .  
One of t h e  p r i n c i p a l  P o l y n e s i a n  food p l a n t s .  Not s e e n  i n  1982. 

*Cyrtosperma chamisson i s  ( S c h o t t )  Merr. Puraka ; 
Gian t  t a r o  

Reiono I . ,  Sachet  & Fosberg  1640 

Small  p a t c h  p e r s i s t i n g  i n  a n c i e n t  t a r o  p i t  i n  deep shade .  Large  
t u b e r o u s  underground corm, w i t h  enormous e r e c t  l e a v e s ,  t r i a n g u l a r  
arrowhead-shape,  on t h i c k  round l e a f - s t a l k s  t o  1 . 5  m t a l l ,  g l o s s y ,  
f l o w e r - s t a l k  e r e c t ,  topped by a  f o l d e d  b r a c t  su r round ing  a  s p i k e  
of crowded v e r y  much reduced f l o w e r s .  



*Syngonium angustaturn Scho t t  

Rimatuu I . ,  Fosberg 63777 

Large p l a n t ,  c l imbing i n  l a r g e  t r e e  around r u i n s  of former v i l l a g e .  

ARECACEAE (Palm family)  

*Cocos n u c i f e r a  L. Niu; Coconut 

Gene ra l l y  p l an t ed  on a l l  t h e  i s l a n d s .  T a l l  t r e e  w i th  columnar t r u n k  
and enormous p i n n a t e  l e a v e s  i n  a  g i a n t  r o s e t t e  a t  t op  of t r unk ;  
f l ower s ,  both  male and female ,  borne i n  l a r g e  complex branched c lu s -  
ters among t h e  l e a v e s ,  p r o t e c t e d  by a woody boat-shaped b r a c t  which 
f a l l s  o f f  a s  t h e  f lower  c l u s t e r  expands, f lowers  cream c o l o r ,  w i th  
s t i f f  s e p a l s  and p e t a l s ;  f r u i t  a l a r g e  f i b r o u s  drupe w i th  a hard 
s t o n e  10-20 cm i n  d iamete r  w i th  one seed complete ly  f i l l i n g  t h e  c a v i t y ,  
s h e l l  f i l l e d  w i th  e x c e l l e n t  wa te r  when immature, w i th  a  l a y e r  of wh i t e  
o i l y  f l e s h  when r i p e .  Had been e l im ina t ed  from Motu-Aie i n  1982. 

LILIACEAE 

Cordyl ine  f r u i t i c o s a  (L.) Chev. (cv) 

P l an t ed  on Onetahi .  

TACCACEAE 

Tacca l e o n t o p e t a l o i d e s  (L. ) 0.  Ktze.  P i a ;  I s l a n d  Arrowroot 

Onetahi  I . ,  Sachet  1678; Fosberg & Sachet 54634 

Very common i n  coconut groves .  Bear ing p o t a t o - l i k e  underground 
t u b e r s ,  no above-ground stem; e r e c t  t e r e t e  l e a f - s t a l k s ,  l a r g e  
palmate ,  deep ly  and complexly d i v i d e d  l e a v e s ,  t a l l  e r e c t  hollow 
f l ower - s t a l k s  w i th  umbel la te  c l u s t e r s  of s m a l l  f lowers ,  f i l i f o r m  
conspicuous b r a c t s ;  f r u i t s  g lobose ,  marb le - l ike ,  packed w i th  
seeds .  Tubers an impor tan t  sou rce  of s t a r c h  f o r  t h e  a n c i e n t  Poly- 
n e s i a n s ,  but  b i t t e r  and needing p roce s s ing  b e f o r e  use .  

ORCHIDACEAE (Orchid fami ly)  

N e r v i l i a  aragoana Gaud. 

Oroa te ra  I . ,  Sachet  & Fosberg 1692 
Honuea I . ,  Fosberg 54579 

Occasional  bu t  ve ry  l o c a l  i n  sandy,  u s u a l l y  shaded s o i l ,  uncommon. 
A sma l l  ground o r c h i d ,  w i th  a  sma l l  f l e s h y  underground corm, a  
s i n g l e  expanded l e a f ,  and when t h i s  d i s appea r s  a  s h o r t  raceme of 
w h i t i s h  d e l i c a t e  f l ower s  appears .  Searched f o r  i n  J u l y  1982 on 
Honuea bu t  no t  found. 



CASUARINACEAE 

Casuar ina  e q u i s e t i f o l i a  L. Toa; Ironwood; She- 
oak: Eeef-wood 

One tah i  I . ,  Fosberg  & Sache t  54567 

L o c a l ,  p robab ly  p l a n t e d ,  o n l y  s e e n  around camps, bu t  p robab ly  n a t i v e  
i n  t h e  S o c i e t y  I s l a n d s .  A t r e e  w i t h  no normal l e a v e s ,  bu t  w i t h  
n e e d l e - l i k e  g reen  j o i n t e d  b r a n c h l e t s  which d rop  a s  do l e a v e s ;  f l o w e r s  
v e r y  reduced,  i n  c a t k i n - l i k e  c l u s t e r s ;  f r u i t s  l i k e  d i m i n u t i v e  p ine -  
cones .  Y i e l d s  a  v e r y  h a r d ,  ex t remely  heavy b u t  b r i t t l e  t imber .  

MORACEAE (Mulberry f a m i l y )  

"Artocarpus  a l t i l i s  (Pa rk . )  Fosb.  Mai; B r e a d f r u i t  

Rimatuu I . ,  Fosberg  54601 

P l a n t e d ,  o n l y  s e e n  a t  Rimatuu V i l l a g e .  A l a r g e  t r e e  w i t h  mi lky s a p ;  
l a r g e  a l t e r n a t e  d e e p l y  c u t  l e a v e s ,  f l o w e r s  v e r y  reduced ,  t h e  male  
i n  l a r g e  club-shaped c l u s t e r s ,  t h e  female  i n  l i g h t  g r e e n  b a l l s ;  
f r u i t  l a r g e ,  g lobose  o r  s l i g h t l y  e l o n g a t e ,  w i t h  g e o m e t r i c a l l y  
roughened s u r f a c e .  F r u i t  cooked i n  v a r i o u s  ways and e a t e n ;  t h e  s t a f f  
of l i f e  f o r  t h e  a n c i e n t  P o l y n e s i a n s ,  s t i l l  e x t e n s i v e l y  used .  

*Ficus  c a r i c a  L. E d i b l e  F i g  

One tah i  I . ,  s e e n  p l a n t e d  around b u i l d i n g s  by Sachet  i n  1982. 

URTICACEAE ( N e t t l e  f ami ly )  

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

Rimatuu I., Quayle 186 (US, BISH, BKL); Wilder  303 (BISH) 
Tahuna-rahi  I . ,  Sachet  1646 
One tah i  I., Sachet  1653 
Tiaraunu I . ,  Raynal 18000 (P) 
Reiono I . ,  Sachet  1642 

Uncommon bu t  g e n e r a l l y  d i s t r i b u t e d ,  mos t ly  i n  shaded p l a c e s .  A 
s m a l l  succulent-stemmed h e r b  w i t h  a l t e r n a t e  b r o a d l y  o v a t e  t o o t h e d  
l e a v e s ,  f l o w e r s  v e r y  s m a l l  and inconsp icuous  i n  branched c l u s t e r s ,  
f r u i t  s m a l l ,  g r a i n - l i k e .  Seen on Motu-Aie and Tahuna- i t i  i n  1982. 

P i p t u r u s  a r g e n t e u s  ( F o r s t .  f  .) Wedd. Ro a  

T ia raunu  I . ,  Fosberg & Sachet  54657, 54658 

Very l o c a l  i n  low p l a c e s  i n  s p a r s e  coconut p l a n t a t i o n ,  s e e n  o n l y  on 
T ia raunu .  Large  sh rub  o r  v e r y  s m a l l  t r e e ,  l e a v e s  a l t e r n a t e ,  b road ,  
t o o t h e d ;  f l o w e r s  i n  t i n y  c l u s t e r s  on a  s t r i n g - l i k e  s p i k e ;  f r u i t  



r e sembl ing  a  v e r y  s m a l l  w h i t e  s t r a w b e r r y .  I n n e r  b a r k  tough,  used  
by a n c i e n t  P o l y n e s i a n s  f o r  c o r d a g e  and b a r k  c l o t h .  

MLARANTIIACEAE (Amaranth f a m i l y  ) 

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

Motu-Aie I . ,  Fosberg  & Sache t  54627; Fosberg  63759 

Very l o c a l ,  o n l y  s e e n  on Motu-Aie, i n  i n t e r i o r  open ings .  An e lon-  
g a t e  a s c e n d i n g  h e r b  w i t h  o p p o s i t e  gray-green s o f t l y  pubescent  l e a v e s  
s p i k e s  of s c a l y  f l o w e r s  and s m a l l  backward-point ing  u n p l e a s a n t l y  
s h a r p  d r y  f r u i t s .  

NYCTAGINACEAE (Four -o ' c lock  f a m i l y )  

Boerhavia  t e t r a n d r a  F o r s t .  

Tahuna-rahi  I . ,  Sache t  1648 
Motu-Aie I . ,  Fosberg  & Sache t  54624; Fosberg  63757 
Rimatuu I . ,  Fosberg  63764 
T ia raunu  I . ,  Raynal  17999- (P) 

Very common, e s p e c i a l l y  i n  open ings  and s p a r s e  p l a c e s  i n  coconut  
g r o v e s ,  where abundant  forming a  mat on t h e  ground.  P r o s t r a t e  
e l o n g a t e  c r e e p i n g  stems from a  t h i c k  r o o t  crown; o p p o s i t e  oblong- 
e l l i p t i c  l e a v e s  p a l e  b e n e a t h ;  s m a l l  c l u s t e r s  of t i n y  p ink f l o w e r s ;  
s t i c k y ,  r i b b e d  c lub-shaped t i n y  f r u i t s  t h a t  s t i c k  t o  c l o t h i n g .  
Of ten  a f f e c t e d  by a  w h i t e  r u s t  fungus ,  Albugo p l a t e n s i s  t h a t  c a u s e s  
b ranches  t o  become e r e c t ,  condensed,  d i s t o r t e d ,  and witches-broom- 
l i k e  (Fosberg  & Sache t  54625).  

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

Tahuna-rahi  I . ,  Sachet  1647 
Motu-Aie I . ,  Fosberg  63760, -- 63761, 63732; Raynal  18031 (P) 
Hi raanae  I . ,  s i g h t  r e c o r d  by Sache t  i n  1974. 

Common, l o c a l l y  forming g r o v e s  and f o r e s t s ,  but  t h e s e  m o s t l y  c l e a r e d  
away when c o c o n u t s  were p l a n t e d .  Large t r e e s  w i t h  p a l e  creamy-gray 
t r u n k s ,  s o f t  b r i t t l e  wood; l a r g e ,  u s u a l l y  smooth, o p p o s i t e ,  b r o a d l y  
e l l i p t i c  l e a v e s ,  c l u s t e r s  of  s m a l l ,  p a l e  g r e e n i s h  f l o w e r s ;  d r y ,  v e r y  
s t i c k y ,  m i n u t e l y  s p i n y  club-shaped f r u i t s ,  admi rab ly  a d a p t e d  t o  b e  
c a r r i e d  s t i c k i n g  t o  b i r d s '  f e a t h e r s .  

PORTULACACEAE ( P u r s l a n e  f a m i l y )  

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

O n e t a h i  I . ,  Fosberg  & Sache t  54631; Fosberg  63789 
Honuea I . .  F o s b e r ~  63780 



Hiraanae  I . ,  Fosberg  & Sache t  54653 
Rimatuu I . ,  w i l d e r  949 (BISH) 

Very common i n  open ings  and edges  of woods. Very f l e s h y  s m a l l  he rb  
w i t h  obova te  l e a v e s ;  f l o w e r s  ye l low,  r a t h e r  s m a l l ,  opening l a t e  i n  
morning,  c l o s i n g  i n  l a t e  a f t e r n o o n ;  s e e d s  t i n y ,  b l a c k ,  s h i n y ,  borne  
i n  s m a l l  c a p s u l e s  w i t h  l i d s .  

LAURACEAE ( L a u r e l  f a m i l y )  

Cassy tha  - f i l i f o r m i s  L. Gian t  Dodder 

One tah i  I . ,  Sachet  1675,  2548 
Rimatuu I . ,  Wilder 305A (BISH); Quayle 188 (BISH) 

Very common, e s p e c i a l l y  i n  open o r  bushy a r e a s ,  p a r a s i t i c  on o t h e r  
p l a n t s ,  e s p e c i a l l y  S u r i a n a ,  o f t e n  k i l l i n g  i t .  L e a f l e s s ,  t a n g l e d  
s t r i n g - l i k e ,  r o o t l e s s  p l a n t ,  o range  t o  g r e e n i s h ,  twin ing  around 
o t h e r  p l a n t s ,  p e n e t r a t i n g  them w i t h  t i n y  s u c k e r - l i k e  h a u s t o r i a  t o  
g e t  nour ishment ;  f l o w e r s  v e r y  s m a l l ,  w h i t e ,  f r u i t  g l o b o s e ,  s m a l l ,  
w h i t e ,  f l e s h y .  

HERNAND IACEAE 

Hernandia sonora  L. - -- 

Onetah i  I . ,  Fosberg  & Sache t  54639 
Rimatuu I . ,  Fosberg  54583 
H i r a a n a e  I . ,  s i g h t  r e c o r d  by Sache t  i n  1974. 

Very l o c a l ,  forming g r o v e s  among coconut  t r e e s .  T r e e s  r e a c h i n g  
v e r y  l a r g e  s i z e ,  l e a v e s  a l t e r n a t e  l a r g e ,  round,  g l o s s y ;  branched 
c l u s t e r s  of  g ray i sh -whi te  f l o w e r s ;  f r u i t s  b l a c k  n u t - l i k e  surrounded 
by a  t h i n  i n f l a t e d  f l e s h y  enve lope ,  w h i t e ,  t u r n i n g  p i n k ,  o r  even 
deep carmine.  

BRASSICACEAE (CRUCIFERAE) (Mustard f a m i l y )  

Lepidium b iden ta tum Mont. 

T ia raunu  I . ,  Raynal 18003 (P) 
Rimatuu I . ,  Fosberg  54532; Quayle 187 (BISH) 
Motu-Aie I.,  Fosberg & Sache t  54626; Fosberg  63758 
Hi raanae  I . ,  s i g h t  r e c o r d  by Sache t  i n  1974. 
Honuea I . ,  s i g h t  r e c o r d  by Fosberg  i n  1982. 

L o c a l l y  common i n  semi-open p l a c e s .  An h e r b ,  sometimes r a t h e r  woody 
a t  b a s e ,  w i t h  a l t e r n a t e  u s u a l l y  c o a r s e l y  t o o t h e d  l e a v e s ,  e l o n g a t i n g  
racemes of t i n y  w h i t i s h  f l o w e r s  and s m a l l  d r y  e l l i p t i c  c a p s u l e s  
b e a r i n g  2  o range  s e e d s  each .  Sa id  t o  have been e a t e n  by e a r l y  s a i l o r s  
t o  p r e v e n t  o r  c u r e  scurvy .  



FABACEAE (LEGUMINOSAE) (Bean f a m i l y )  

*Derris m a l a c c e n s i s  P r a i n  ? 

Reiono I . ,  - Sache t  1644 

S t e r i l e  v i n e .  

Sesban ia  c o c c i n e a  ( L . f . )  P o i r .  s. 1. 

Rimatuu I . ,  Quayle 190 (BISH, K )  
Motu T ia raunu ,  Raynal 13001 (P) 

Small  t r e e  o r  s h r u b  w i t h  a l t e r n a t e  p a r i  p i n n a t e l y  compound l e a v e s  
and l a r g e  deep o range  and maroon f l o w e r s .  Not found on t h i s  s u r -  
vey .  

Sophora tomentosa L. 

Hi raanae  I . ,  - Fosberg & Sachet  54651; Sachet  2105 

One s m a l l  clump s e e n  i n  coconut  g rove  i n  i n t e r i o r  of  i s l e t .  Sprawl- 
i n g  sh rub  1.5-3 m t a l l ;  l e a v e s  a l t e r n a t e  p i n n a t e l y  compound, gray-  
i s h  g r e e n ;  f l o w e r s  p e a - l i k e ,  ye l low,  i n  racemes;  f r u i t  a long  lumpy 
pod, each lump c o n t a i n i n g  a s e e d .  

Vigna marina (Burm . ) Merr . 
Onetah i  I . ,  Fosberg  & Sache t  54642; Fosberg 63788 
Hi raanae  I. ,  s i g h t  r e c o r d  by Sachet  i n  1974, 3 m from high-water mark. 

Occas iona l  i n  open ings  and edges  of coconut g roves .  Creeping h e r b  
w i t h  a l t e r n a t e  t r i f o l i o l a t e ,  broad o b t u s e  l e a v e s ;  ye l low p e a - l i k e  
f l o w e r s  on e r e c t  s t a l k s ;  pods s m a l l ,  c y l i n d r i c .  Roots  b e a r  n o d u l e s  
c o n t a i n i n g  n i t r o g e n - f i x i n g  b a c t e r i a .  

RUTACEAE ( C i t r u s  f a m i l y )  

* C i t r u s  a u r a n t i f o l i a  (Chr i s tm. )  Swingle  Lime, " c i t r o n  v e r t "  

Rimatuu I . ,  Fosberg  54592 

A few s m a l l  s h r u b s  i n  Rimatuu V i l l a g e  around abandoned d w e l l i n g s .  
Shrub w i t h  s p i n e s  and a l t e r n a t e  e l l i p t i c  s l i g h t l y  too thed  l e a v e s ,  
a r o m a t i c  when broken;  f r a g r a n t  waxy w h i t e  f l o w e r s  and g r e e n i s h  
s o u r  f r u i t s  w i t h  g l a n d u l a r  a r o m a t i c  s k i n .  J u i c e  used f o r  d r i n k s ,  
a n t i s c o r b u t i c .  



SURIANACEAE 

Sur iana  mar i t ima  L. 

Tiaraunu I . ,  Raynal 18006 (P) 
One tah i  I . ,  Fosberg  & Sache t  54636 
Honuea I . ,  s i g h t  r e c o r d  by Sache t  i n  1974. 
Rimatuu I . ,  Quayle 189 (BISH), Wilder 312 (BISH), s i g h t  r e c o r d  by 

Fosberg i n  1982.  

The commonest sh rub  on t h e  i s l a n d ,  abundant around edges  of woods 
and coconut  g r o v e s  a t  t o p  of beaches ,  a l s o  i n  open ings  i n  i n t e r i o r .  
Shrub b ranch ing  from b a s e  and abundan t ly  s o  above;  l e a v e s  a l t e r -  
n a t e , n a r r o w ,  numerous; f l o w e r s  r a t h e r  s m a l l ,  b r i g h t  ye l low;  f r u i t s  
s m a l l ,  d r y ,  g r a i n - l i k e .  

EUPHORBIACEAE (Spurge f a m i l y )  

Acalypha amentacea s s p .  w i l k e s i a n a  (M.-A.) Fosberg  

Rimatuu I . ,  Fosberg  54599, 54600 

P l a n t e d  i n  o l d  v i l l a g e .  Shrub w i t h  a l t e r n a t e  v a r i e g a t e d  bronze- 
r e d ,  b r o a d ,  too thed  l e a v e s ,  c a t k i n s  of s m a l l  r e d d i s h  o r  b ronze  
f l o w e r s .  Widely p l a n t e d  a s  a n  ornamental  and hedge p l a n t  through- 
o u t  t h e  t r o p i c s .  The form h e r e  h a s  c u r i o u s  c i r c i n a t e l y  curved 
l e a v e s  ( f .  c i r c i n a t a ) .  

Zodiaeum var iega tum (L. ) E l .  Croton 

Rimatuu I. 

One l a r g e  s h r u b  seen  by Sachet  i n  1973.  

Euphorbia .- h i r t a  L. 

One tah i  I . ,  Sachet  1654; F l o r e n c e  3251 (P,  US) 
Rimatuu I . ,  Raynal 18027 (P) 

Very common around camp s i t e .  Small  a r c h i n g ,  mi lky ,  h a i r y  h e r b  
w i t h  o p p o s i t e ,  t o o t h e d ,  p o i n t e d  l e a v e s  and dense  c l u s t e r s  of  t i n y  
w h i t e  f l o w e r s .  

k p e d i l a n t h u s  t i t h y m a l o i d e s  (L. ) P o i t  . Shoe-flower 

Rimatuu I . ,  Fosberg  54591 - 

S p a r i n g l y  p l a n t e d  i n  o l d  v i l l a g e .  F l e s h y ,  green-stemmed weak s h r u b ,  
l e a v e s  p o i n t e d ,  a r r a n g e d  i n  2  r a n k s ,  f l o w e r s  r e d ,  s l i p p e r - s h a p e d ,  
p o i n t e d .  Widely p l a n t e d  i n  t h e  t r o p i c s  a s  a n  ornamental .  



9cPhyllanthus amarus Schum. & Thonn. 

One tah i  I . ,  Sache t  1651; Fosberg  63784 
Rimatuu I.. F o s b e r e  54595': Ravnal  18023 (P) 

Very l o c a l  around o l d  v i l l a g e  and camp s i te .  E r e c t  h e r b  w i t h  v e r y  
s m a l l  p i n n a t e l y  a r r a n g e d ,  two-ranked l e a v e s ,  t i n y  y e l l o w i s h  g r e e n  
f l o w e r s ,  and round c a p s u l e - l i k e  f r u i t s  on s l e n d e r  s p r e a d i n g  b ranches .  

" P h y l l a n t h u s  t e n e l l u s  Roxb. 

One tah i  I . ,  Fosberg  63785 

Weed i n  ga rden .  

SAPINDACEAE (Soapberry  f a m i l y )  

APometia p i n n a t a  F o r s t .  Kava 

Rimatuu I. 

Large  t ree i n  o l d  v i l l a g e ,  s e e n  by Fosberg  i n  1973 and 1982.  

RtlAMNACEAE (Buckthorn f a m i l y )  

Co lubr ina  a s i a t i c a  (L.)  Erongn. 

Rimatuu I . ,  - Fosberg  54608 

One s m a l l  s h r u b  s e e n  n e a r  o l d  v i l l a g e .  Scrambl ing s h r u b  w i t h  a l t e r -  
n a t e l y  a r r a n g e d  b road ,  hea r t - shaped  f i n e l y  t o o t h e d  l e a v e s ,  s m a l l  
open c l u s t e r s  of  v e r y  s m a l l  g reen i sh -ye l low s t a r - s h a p e d  f l o w e r s ;  
f r u i t  a  ha rd  3-seeded c a p s u l e ,  

TILIACEAE (Linden f a m i l y )  

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

Onetah i  I . ,  Sache t  1668 
Rimatuu I . ,  Fosberg  54610 

Very common, c r e e p i n g ,  forming l o o s e  m a t s  i n  
t r a t e  s p r e a d i n g  c r e e p e r  w i t h  h a i r y  s t e m s  and 
l e a v e s ,  b r i g h t  ye l low f l o w e r s ,  and b u r r - l i k e  

MALVACEAE (Mallow f a m i l y )  

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

coconut  g roves .  P ros -  
v a r i a b l e  o f t e n  lobed  
g l o b o s e  f r u i t s .  

Purau 

One tah i  I . ,  Sachet  1673,  1693 



Very l o c a l  on l agoon-s ides  of  i s l e t s  i n  edges  of woods and coconut 
g r o v e s ,  i n  p l a c e s ,  a t  l e a s t ,  p robab ly  p l a n t e d .  Spread ing ,  o f t e n  
t a n g l e d  t r e e ,  l e a v e s  round,  u s u a l l y  p a l e  benea th ;  f l o w e r s  l a r g e ,  
i n  few-flowered c l u s t e r s ,  y e l l o w  w i t h  maroon c e n t e r  when opening 
i n  morning,  t u r n i n g  l i g h t  maroon and f a l l i n g  toward evening;  f r u i t  
a  5-par ted  c a p s u l e .  

*Hibiscus  ( h o r t  . v a r  . ) Red h i b i s c u s  

Rimatuu I . ,  Fosberg  54597 

P l a n t e d  around o l d  v i l l a g e .  Shrub w i t h  t o o t h e d  o v a t e - t r i a n g u l a r  
l e a v e s ;  l a r g e  b r i g h t  r e d  f l o w e r s .  A wide ly  p l a n t e d  t r o p i c a l  orna-  
menta l  h y b r i d ,  p ropaga ted  o n l y  by c u t t i n g s .  

*Sida f a l l a x  Walp. I l i m a  (Hawaii) 

One tah i  I . ,  Sachet  1674 
Rimatuu I . ,  Fosberg  54581, 63763; Raynal 18025 (P) ;  F l o r e n c e  3265 

(P ,  US) 

Local  i n  semi-open coconut  g r o v e s ,  uncommon e x c e p t  n e a r  o l d  v i l l a g e .  
Small  e r e c t  sh rub ,  w i t h  round,  hear t -shaped b l u n t l y  t o o t h e d  l e a v e s ,  
round b r i g h t  o range  f l o w e r s .  

*Sida  r h o m b i f o l i a  L. 

Rimatuu I . ,  Fosberg  54603 

Rare i n  abandoned v i l l a g e .  Ascending h e r b  w i t h  l o n g e r  rhombic- 
o v a t e  s h o r t - p e t i o l e d  l e a v e s  w i t h  b l u n t  p o i n t s ,  l o n g - s t a l k e d  d u l l  
orange f l o w e r s .  

Thespes ia  populnea  ( L . )  S o l .  ex  Cor rea  Miro 

Honuea I . ,  Fosberg  54578 
One tah i  I . ,  Fosberg  & Sache t  54641; Sache t  1671 

Found o n l y  a s  s e e d l i n g s  on beaches .  T r e e s  n o t  seen  on a t o l l .  

STERCULIACEAE 

"Walther ia  i n d i c a  L. 

Rimatuu I . ,  Fosberg  63776; Raynal 18010 (P )  

Two l a r g e  f l o u r i s h i n g  c o l o n i e s  around r u i n s  o f  former  v i l l a g e ;  n o t  
n o t i c e d  i n  1973. A s u f f r u t e s c e n t  h e r b ,  s p r e a d i n g ,  branched,  t o  1 . 5  
o r  2  m l o n g ,  f l o w e r s  s m a l l ,  ye l low.  



*Calophyllum inophyllum L. Tamanu 

Rimatuu I . ,  Fosberg  54584 

P l a n t e d  around o l d  v i l l a g e  and camp s i t e .  Very l a r g e  s p r e a d i n g  
t r e e ,  l e a v e s  ob long ,  l e a t h e r y ;  f l o w e r s  w h i t e  w i t h  ye l low s tamens,  
borne  i n  c l u s t e r s  among l e a v e s ;  f r u i t  pendent ,  g l o b o s e ,  2.5-3.5 
cm i n  d i a m e t e r .  Widely d i s t r i b u t e d  i n  P a c i f i c ,  p robab ly  bo th  by 
human agency and n a t u r a l l y  by i t s  f l o a t i n g  f r u i t s .  Timber h a r d ,  
workable ,  h i g h l y  p r i z e d ;  a l s o  a  s u p e r b  shade  t r e e .  

CARICACEAE (Papaya f a m i l y )  

*Car ica  papaya L. 
.- 

Papaya,  Pawpaw 

Rimatuu I . ,  Fosberg  54590 

S p a r i n g l y  growing i n  o l d  v i l l a g e ,  p e r s i s t i n g  a f t e r  c u l t i v a t i o n .  
An e r e c t ,  u s u a l l y  unbranched s m a l l  t r e e  w i t h  a  s o f t  t r u n k  and milky 
s a p ;  l a r g e  palmate  d e e p l y  d i v i d e d  round l e a v e s  on long  s t a l k s  form- 
i n g  a  huge r o s e t t e  a t  t o p  of s tem;  male  f l o w e r s  cream c o l o r ,  i n  
l a r g e  open c l u s t e r s  among l e a v e s ,  f emale  s e s s i l e  on stem among and 
j u s t  below l e a v e s ,  l a r g e r ,  o f t e n  some b i s e x u a l  f l o w e r s  mixed i n  
c l u s t e r s ;  f r u i t  o r a n g e  when r i p e ,  f l e s h y ,  me lon- l ike ,  w i t h  many 
b l a c k  s e e d s  i n  l a r g e  c e n t r a l  c a v i t y .  Widely p l a n t e d  i n  t r o p i c s  
f o r  i t s  d e l i c i o u s  f r u i t s  and t h e  p r o t e o l y t i c  enzyme produced i n  i ts  
sap .  Read i ly  becomes n a t u r a l i z e d ,  bu t  then  t h e  f r u i t  i s  commonly 
s m a l l  and of  poor f l a v o r .  

CUCURBITACEAE 

* C i t r u l l u s  l a n a t u s  v a r .  c a f f r o r u m  ( A l e f . )  Fosberg  Watermelon, 
pas  t e q u e  

A l a r g e  h e a l t h y  p l a n t ,  b e a r i n g  melons ,  s e e n  and photographed,  n e a r  
houses  back of  channe l  beach,  by Sache t  i n  1974,  One tah i  I. 

*Cucumis melo L. v a r .  melo Melon, c a n t a l o u p e  

A h e a l t h y  p l a n t  w i t h  a n  immature melon, s e e n  and photographed,  i n  
ga rden  and c l i m b i n g  on house ,  n e a r  channe l ,  by Sache t  i n  1974, 
One tah i  I. 

LYTHRACEAE ( L o o s e s t r i f e  f a m i l y )  

Pemphis a c i d u l a  F o r s t .  

Honuea I., Fosberg  54573 
Rimatuu I . ,  Fosberg  54604 



Reef rock  remnant between Honuea and T ia raunu ,  Fosberg  & Sachet  
54613 

T ia raunu  I . ,  Fosberg & Sache t  54659 - 
O r o a t e r a  I . ,  Fosberg  & Sache t  54620 
Hi raanae  I . ,  s i g h t  r e c o r d  by Sachet  i n  1974. 

L o c a l l y  v e r y  common, mos t ly  on rough l i m e s t o n e  on seaward c o a s t s  
and r o c k s  on r e e f - f l a t ,  forming p u r e  s t a n d s  of  low t o  t a l l  s c r u b  
i n  such p l a c e s .  Much-branched sh rub  o r  s m a l l  t r e e  w i t h  v e r y  ha rd  
d a r k  r e d d i s h  wood; l e a v e s  s m a l l ,  ob long ,  t h i c k ,  a s t r i n g e n t  when 
chewed; f l o w e r s  w h i t e ,  r a t h e r  s m a l l ;  f r u i t  a  round somewhat 
f l a t t e n e d ,  d a r k  r e d d i s h  c a p s u l e ,  s e e d s  many, s m a l l .  

COMBRETACEAE 

ATerminalia - c a t a p p a  L .  

One tah i  I . ,  Sache t  1669,  1681 

I n d i a n  Almond ; 
T r o p i c a l  Almond 

A few s m a l l  t r e e s  around camp s i t e .  A pagoda-form t r e e  w i t h  
f l a t t i s h  h o r i z o n t a l  b r a n c h e s ,  l a r g e  obova te  l e a v e s  t h a t  t u r n  r e d  
when o l d ,  s l e n d e r  s p i k e s  of s m a l l  w h i t e  f l o w e r s ,  somewhat f l a t t e n e d  
ovoid  corky  f r u i t s  w i t h  2  k e e l s ,  and e d i b l e  a lmond-l ike  s e e d s .  
Widely p l a n t e d  i n  t h e  t r o p i c s ,  d o u b t f u l l y  n a t i v e  i n  e a s t e r n  Poly- 
n e s  i a .  

T e r m i n a l i a  g l a b r a t a  F o r s t .  f .  ? 

Rimatuu I . ,  Fosberg  63767 

A s i n g l e  s e e d l i n g  t h a t  must b e  t h i s ,  found i n  i n t e r i o r  of coconut  
p l a n t a t  i o n .  

T e r m i n a l i a  samoensis  Rech. 

One tah i  I . ,  Fosberg  & Sache t  54632 

S i n g l e  t r e e  s e e n ,  around camp s i t e .  Small  t r e e ,  w i t h  obova te  
l e a t h e r y  l e a v e s ,  s l e n d e r  s p i k e s  of w h i t i s h  f l o w e r s ,  s m a l l ,  d a r k  
r e d  somewhat e l o n g a t e  c h e r r y - l i k e  f r u i t s ,  s a i d  t o  be  e d i b l e ,  a t  
l e a s t  t h e  almond. 

LECYTHIDACEAE 

B a r r i n g t o n i a  a s i a t i c a  (L. )  Kurz 

Hi raanae  I. 

A s p r o u t e d  s e e d l i n g  7  dm t a l l  s e e n  abou t  3  m back of  h igh-water  
mark by Sache t  i n  1974. 



ARALIACEAE (Ginseng f a m i l y )  

* P o l y s c i a s  g u i l f o y l e i  ( B u l l )  B a i l e y  Hedge-panax 

Rimatuu I . ,  Fosberg  54588; Raynal 18029 (P) 

S e v e r a l  p l a n t s  i n  o l d  v i l l a g e .  Shrub,  h e r e  r e a c h i n g  s m a l l  t r e e -  
s i z e ,  v e r y  e r e c t ,  s p a r i n g l y  b ranched ,  l e a v e s  p i n n a t e l y  compound, 
l e a f l e t s  e l l i p t i c ,  c o a r s e l y  t o o t h e d ,  margins  w h i t i s h ,  w i t h  a n  
o i l y  s m e l l  when b roken ,  s t r o n g  coumarin odor when d r i e d ;  f l o w e r s  
i n  l a r g e ,  l o o s e  c l u s t e r s ,  s m a l l ,  g r e e n i s h ,  v e r y  seldom produced; 
f r u i t s  s m a l l ,  somewhat f l e s h y ,  r a r e l y  s e e n .  Widely p l a n t e d  
t r o p i c a l  o rnamenta l .  

SAPOTACEAE 

*Chrysophyllum c a i n i t o  L. S t a r - a p p l e  

Rimatuu I . ,  Fosberg  54589 - 

One s m a l l  p l a n t  s e e n  i n  o l d  v i l l a g e .  Tree  w i t h  e l l i p t i c  l e a v e s  
b r i g h t  coppery pubescen t  b e n e a t h ;  f r u i t  g l o b o s e ,  e d i b l e .  

APOCYNACEAE 

*Catharan thus  r o s e u s  (L.)  G .  Don Madagascar P e r i w i n k l e  
Pervenche 

One tah i  I . ,  s i g h t  r e c o r d  by Sache t  i n  1974-75. 

Seen e s t a b l i s h e d  around camp s i t e .  E r e c t  leafy-stemmed h e r b ,  w i t h  
w h i t e  o r  p i n k  f l o w e r s ,  sometimes w i t h  d a r k  red  eye .  

"Plumeria r u b r a  L. --- F r a n g i p a n i  

Rimatuu I. 
One tah i  I. 

Seen p l a n t e d  around o l d  v i l l a g e ;  a l s o  around camp s i t e .  Small  t r e e  
w i t h  v e r y  t h i c k  b ranches ;  v a r i - c o l o r e d ,  ex t remely  f r a g r a n t  f i v e -  
p a r t e d  l a r g e  f l o w e r s ,  much used f o r  g a r l a n d s .  

CONVOLVULACEAE (Morning-glory f a m i l y )  

Ipomoea - l i t t o r a l i s  B 1 .  

One tah i  I . ,  Fosberg  63791 
Rimatuu I . ,  Fosberg  63766 

A purple-f lowered morning g l o r y  found n e a r  t h e  a i r  s t r i p ,  and a 
somewhat d o u b t f u l l y  i d e n t i f i e d  s t e r i l e  v i n e  s e e n  r a r e l y  i n  t h e  
undergrowth i n  t h e  coconut  p l a n t a t i o n  on Rimatuu. 



Ipomoea macrantha  R .  & S. Pohue ; 
Wild Moon-flower 

Rimatuu I . ,  Wilder 306 (BISH) 
Honuea I . ,  Fosberg  54576, Sachet  2647 ( s e e d l i n g )  
One tah i  I . .  F o s b e r ~  & Sache t  54640. 54661 " - - 

'L 

Tiaraunu  I . ,  Raynal 18005 (P) 

Occas iona l  t o  common i n  s c r u b  and undergrowth n e a r  t h e  seaward 
c o a s t s  and i n  i n t e r i o r s  of i s l e t s .  Ex tens ive  t w i n i n g  l i a n a  becom- 
i n g  woody i n  o l d e r  p a r t s ,  l e a v e s  hea r t - shaped ,  f l o w e r s  l a r g e ,  
t rumpet-shaped,  w h i t e ,  opening a t  n i g h t ,  c o l l a p s i n g  i n  a f t e r n o o n  
o r  when exposed t o  s t r o n g  s u n ,  f r u i t  a  g lobose  c a p s u l e  e n c l o s e d  i n  
f l e s h y  e n l a r g e d  s e p a l s ,  t h e n  d r y i n g  t o  a  parchment- l ike  t e x t u r e .  

B O M G I N A C E A E  (Borage f a m i l y )  

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

Rimatuu I . ,  Ouayle 185 (BISH, US) ; F l o r e n c e  3263 (P,  US) 
Honuea I . ,  Fosberg  54577 
One tah i  I . ,  Fosberg  6 Sache t  54643; Sache t  1670 - 
Tahuna-rahi  I . ,  Sache t  1649 
Hi raanae  I . ,  Raynal 18017 (P) 

Occas iona l  i n  margins  of woods and coconut  p l a n t a t i o n s ,  e s p e c i a l l y  
n e a r  beaches .  Tangled t r e e  w i t h  low branches ,  l e a v e s  a l t e r n a t e ,  
w i t h  broad o v a t e  o r  e l l i p t i c ,  s l i g h t l y  rough,  b l a d e s  and o f t e n  
ye l low s t a l k s ;  f l o w e r s  i n  s m a l l  c l u s t e r s ,  l a r g e ,  b r i l l i a n t  deep 
o range ,  c o r o l l a  t h i n ,  d e l i c a t e ,  f r u i t  n u t - l i k e ,  enc losed  i n  en- 
l a r g e d  c a l y x .  Wood h a r d  bu t  workable ,  p r i z e d  f o r  c a r v i n g ,  banded 
l i g h t  and d a r k  brown. 

He l io t rop ium anomalum H. & A. 

Rimatuu I . ,  Wilder 951 (BISH) 

Dwarf s h r u b  w i t h  narrow s i l k y  l e a v e s ,  d e n s e  c l u s t e r s  of f r a g r a n t  
w h i t e  f l o w e r s  w i t h  ye l low c e n t e r s .  Not found on p r e s e n t  su rvey .  

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

Rimatuu I . ,  Fosberg  54612; Quayle 1 9 1  (BISH, NY) 
One tah i  I . ,  Fosberg  & Sache t  54668 
T ia raunu  I . ,  Raynal 18005 (P) 

L o c a l l y  common t o  r a r e ,  a l o n g  seaward beach r i d g e s ,  i n  p l a c e s  dom- 
i n a t i n g  m a r g i n a l  v e g e t a t i o n ,  o l d  t r e e s  p e r s i s t i n g  i n  i n t e r i o r  b u t  
n o t  r ep roduc ing .  Shrubs  and s m a l l  t r e e s ,  l e a v e s  obova te ,  s p i r a l l y  
a r r a n g e d ,  f l e s h y ,  gray-green,  s i l k y ,  f l o w e r s  s m a l l ,  w h i t e ,  f r a g r a n t ,  
i n  c l u s t e r s  w i t h  " s c o r p i o i d "  o r  f idd le -neck  shaped b ranches  f r u i t  
a  p e a - l i k e  p a l e  g r e e n  d rupe  w i t h  f o u r  s m a l l  s t o n e s ,  t h i s  d r y i n g  t o  
a  s m a l l  co rky  g lobose  f l o a t i n g  d r y  f r u i t .  



SOLANACEAE 

*Solanurn lycopers i cum L.  

O n e t a h i  I. 

Seen by Sache t  i n  1974-75, growing around h o u s e s ,  f r u i t i n g .  

BIGNON IACEAE 

* S a r i t e a  m a g n i f i c a  (Sprague ex  v .  S t e e n i s )  Dugand 

O n e t a h i  I . ,  Fosberg  63783 

S t e r i l e  v i n e  p l a n t e d  i n  ga rden  n e a r  b u i l d i n g s .  

RUBIACEAE (Cof fee  f a m i l y )  

9cGardenia t a i t e n s i s  - DC. T i a r e  T a h i t i ;  
T a h i t i a n  Garden ia  

Rimatuu I., Fosberg  54598; Q u a y l e  184 (BISH); Raynal  18028 (P) 
O r o a t e r a  I . ,  Sache t  & ~ o s b e r g  1683 

P l a n t e d  around o l d  v i l l a g e  and camps, a  few l a r g e  o l d  p l a n t s  pe r -  
s i s t i n g  i n  f o r e s t .  Shrub o r  s m a l l  tree, l e a v e s  o p p o s i t e ,  b road ,  
o b o v a t e ;  f l o w e r s  s o l i t a r y  among l e a v e s ,  l a r g e ,  w h i t e ,  v e r y  f r a g r a n t ,  
c o r o l l a  l o b e s  6-7, s p r e a d i n g .  G e n e r a l l y  p l a n t e d  i n  P o l y n e s i a  f o r  
i t s  h i g h l y  p r i z e d  d e l i c i o u s l y  f r a g r a n t  f l o w e r s .  

G u e t t a r d a  s p e c i o s a  L. 

Rimatuu I. ,  Quayle 192 (K ,  BISH) 
Honuea I . ,  Fosberg  54572 
O n e t a h i  I . ,  Fosberg  & Sache t  54638, 54662, ---- 54663, 54664, 54665, 

54666, 54667; Sache t  1655 - .- 
H i r a a n a e  I.,  Fosberg  & Sache t  54652 

Very common g e n e r a l l y .  Shrub o r  s m a l l  t o  medium-sized t ree,  w i t h  
l a r g e ,  b road ,  o b t u s e  l e a v e s ,  consp icuous  s t i p u l e s ;  s m a l l  c l u s t e r s  
o f  l a r g e  w h i t e  f l o w e r s ,  opening and v e r y  f r a g r a n t  a t  n i g h t ,  l o s i n g  
t h e i r  f r a g r a n c e  and d ropp ing  t h e i r  c o r o l l a s  d u r i n g  f o l l o w i n g  d a y ;  
f r u i t  a  g l o b o s e  w h i t e  f l e s h y - f i b r o u s  f l o a t i n g  d rupe .  

H e d y o t i s  r o m a n z o f f i e n s i s  (C. & S.)  Fosb.  

Honuea I . ,  Fosberg  54574, 63778 

S c a t t e r e d  i n  open s c r u b  v e g e t a t i o n  on c o r a l  sand and g r a v e l ,  s e e n  
o n l y  on Honuea I s le t .  Smal l  s h r u b  w i t h  o p p o s i t e ,  o b o v a t e ,  s m a l l  
l e a t h e r y  l e a v e s ;  g r e e n i s h - w h i t e  f l o w e r s  i n  v e r y  few-flowered 



c l u s t e r s ;  f r u i t  g l o b o s e ,  f l e s h y ,  w h i t e  t o  p u r p l e ,  opening a t  one 
end t o  l e t  o u t  t h e  s m a l l  s e e d s .  

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

One tah i  I . ,  Fosberg  & Sache t  54629 

Common g e n e r a l l y  i n  coconut  g r o v e s .  Shrub o r  s m a l l  t r e e ,  w i t h  
o p p o s i t e ,  l a r g e ,  e l l i p t i c ,  g l o s s y  l e a v e s ;  s m a l l  heads  of s m a l l  
w h i t e  f l o w e r s ,  fused  t o g e t h e r  a t  b a s e ;  f r u i . t  d u l l  w h i t i s h ,  p o t a t o -  
shaped,  f l e s h y ,  w i t h  many l a r g e  s e e d s ,  d e v e l o p i n g  a r a n c i d  v e r y  
d i s a g r e e a b l e  odor when o l d .  

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

Rimatuu I . ,  Quayle 193 (BISH, US, P) 
Honuea I . ,  Fosberg  54569, 54570, 54571 -- 
Tiaraunu  I . ,  Fosberg  & Sachet  54614, 54655, 54656 -- 
Onetah i  I . ,  Raynal 18013 ( P ) ;  s e e n  by Sachet  i n  1982 
Reiono I. , Sachet  1639 

Very common g e n e r a l l y  i n  undergrowth and i n  open s c r u b .  Shrub 
w i t h  o p p o s i t e  obova te  l e a v e s ,  v e r y  v a r i a b l e  i n  shape ;  s m a l l  w h i t e  
f l o w e r s ,  male  i n  few-flowered c l u s t e r s ,  female  s o l i t a r y ;  f r u i t  
b l a c k ,  f l e s h y ,  g l o b o s e ,  w i t h  a number of s m a l l  s t o n e s .  

CAMPANULACEAE ( B l u e b e l l  f a m i l y )  

*Hippobroma l o n g i f l o r a  (L.)  Don Star-of-Bethlehem 

One tah i  I . ,  Sachet  1652; Raynal 18012 (P) 

E s t a b l i s h e d  around camp s i t e .  Small  h e r b  w i t h  mi lky s a p ;  a l t e r -  
n a t e ,  l o n g ,  p o i n t e d ,  c o a r s e l y  too thed  l e a v e s ;  l o n g - t u b u l a r ,  w h i t e ,  
showy, s t a r - s h a p e d  f l o w e r s ,  c a p s u l a r  f r u i t s  w i t h  many s m a l l  s e e d s .  
Sa id  t o  be  v e r y  poisonous .  

GOODEN IACEAE 

Scaevola  s e r i c e a  Vahl v a r  . s e r i c e a  -- Naupata 

One tah i  I . ,  Fosberg & Sache t  54637 

Very common e s p e c i a l l y  around p e r i p h e r i e s  of  i s l e t s  and i n  m a r g i n a l  
f r i n g e  v e g e t a t i o n .  Low rounded s h r u b  w i t h  r o s e t t e s  of l e a v e s  a t  
ends  of b r a n c h l e t s ,  o b o v a t e ,  b r i g h t  g r e e n ;  f l o w e r s  i n  s m a l l  c l u s -  
t e r s  among l e a v e s ,  w h i t e ,  c o r o l l a  5-lobed,  one-sided as though 
h a l f  had been t o r n  away; f r u i t  g lobose ,  f l e s h y ,  w h i t e ,  o r  p u r p l e  
on one s i d e ,  w i t h  a l a r g e  s l i g h t l y  r i b b e d  s t o n e .  



Scaevola  s e r i c e a  v a r .  tuamotuens i s  ( S t .  John)  Fosberg  

Rimatuu I . ,  Fosberg  637.70 

Rare ,  o n l y  one p a t c h  s e e n  a t  t h e  t o p  of t h e  beach n e a r  t h e  r u i n s  of 
t h e  former  v i l l a g e .  It d i f f e r s  from v a r .  s e r i c e a  i n  t h e  r a t h e r  de- 
p r e s s e d  h a b i t ,  u s u a l l y  na r rower ,  g l a b r o u s  l e a v e s  and i n  t h e  d u l l  
p u r p l i s h  ye l low f l o w e r s .  

COMPOSITAE (ASTERACEAE) A s t e r  f ami ly  

*Bidens p i l o s a  L. v a r .  p i l o s a  -- 

Onetah i  I . ,  Fosberg 63792 

Common n e a r  a i r  s t r i p .  D i f f e r s  from v a r .  minor i n  l a c k i n g  r a y  
f l o w e r s .  

"Bidens -- p i l o s a  v a r .  minor (Bl . )  S h e r f f  

Rimatuu I . ,  Fosberg  54585, 63768; Raynal 18026 (P) 
One tah i  I . ,  F l o r e n c e  3256 ( P ,  US) 

Abundantly n a t u r a l i z e d  i n  o l d  v i l l a g e .  Weedy h e r b ,  l e a v e s  o p p o s i t e ,  
p i n n a t e l y  3-5 f o l i o l a t e ,  l e a f l e t s  p o i n t e d  and f i n e l y  t o o t h e d ;  
f l o w e r s  s m a l l ,  y e l l o w ,  i n  dense  h e a d s ,  marg ina l  c o r o l l a s  somewhat 
expanded,  p e t a l o i d ,  w h i t e ;  f r u i t  b l a c k ,  needle-shaped,  w i t h  2 o r  3  
b a r b e d ,  s t i f f ,  s h a r p ,  s h o r t  b r i s t l e s  a t  one end. 

*Conyza b o n a r i e n s i s  ( L . )  Cronq. Large Horse-weed 

Ximatuu I . ,  Fosberg 54587, 63775; Raynal 18020 (P,  US) 

O c c a s i o n a l  i n  o l d  v i l l a g e .  T a l l  h e r b  wi th  unbranched l e a f y  stem 
w i t h  narrowly ob long ,  s c a t t e r e d ,  c o a r s e l y  too thed  l e a v e s ,  much 
branched c o n i c a l  i n f l o r e s c e n c e  a t  t o p ,  f lower  heads  s m a l l ,  of many 
c l o s e l y  packed v e r y  t i n y  f l o w e r s ;  f r u i t i n g  heads  masses  of brown- 
i s h  w h i t e  f i n e  b r i s t l e s  on t i n y  d r y  p r i s m a t i c  f r u i t s ,  t u f t s  of 
b r i s t l e s  a c t i n g  a s  p a r a c h u t e s  t o  c a r r y  f r u i t s  on wind. 

" E m i l i a  f o s b e r g i i  Nico l son  F l o r a ' s  pa in t -b rush  

One tah i  I . ,  - Fosberg 63786 

Soft-stemmed s l i g h t l y  g laucous  weed w i t h  r e d  f lower-heads ,  i n  
ga rdens  around b u i l d i n g s ,  d o u b t l e s s  a  r e c e n t  i n t r o d u c t i o n .  



*Vernonia c i n e r e a  (L.) Less .  L i t t l e  Iron-weed 

Rimatuu I . ,  Fosberg  54586; Raynal 18021 ( P ) ;  F l o r e n c e  3260 (P ,  US) 

Common i n  o l d  v i l l a g e .  Small  h e r b  w i t h  l e a f y  s t ems  and open 
t e r m i n a l  c l u s t e r s  of narrow p u r p l i s h  f l o w e r  heads ;  t h e s e  showing 
f i n e  w h i t e  b r i s t l e s  when p a s t  f l o w e r i n g  and i n  f r u i t .  

*Wedelia t r i l o b a t a  (L.) Hi tchcock  

One tah i  I . ,  v e r y  abundant  n e a r  b u i l d i n g s ,  s e e n  by Sachet  i n  1982. 



APPENDIX I1 

T a b l e  o f  o c c u r r e n c e  of i n d i g e n o u s  and l o n g - e s t a b l i s h e d  e x o t i c  p l a n t s  
i n  T e t i a r o a  by i s le ts .  

Symbols u sed  i n  T a b l e  

abundan t  

l o c a l l y  abundan t  

common 

l o c a l l y  common 

l o c a l  

o c c a s i o n a l  

r a r e  

s e e d l i n g s  o n l y  

l o c a l l y  c u l t i v a t e d  



HERBS, VINES and CREEPERS -- 

Achyranthes velutina 

Asplenium nidus 
. -- 

Boerhavia tetrandra 

Cassytha filiformis 

Cenchrus echinatus 

Cenchrus echinatus var. 
hillebrandii 

Cladium jamaicense 

Cynodon dactylon 

Cyrtosperma chamissonis 



HERBS, VINES and CREEPERS -- 

Daval l ia  s o l i d a  

Der r i s  malaccensis  

D i g i t a r i a  rad icosa  

D i g i t a r i a  s e t i g e r a  

- -. 

D i g i t a r i a  s tenotaphrodes  

E laeocha r i s  gen i cu l a t a  

-. - - 

Emilia f o s b e r g i i  

E r a g r o s t i s  t e n e l l a  

Euphorbia h i r t a  



HERBS, VINES and CREEPERS -- 

A - -- 

F i m b r i s t y l i s  cymosa 

Hippobroma l o n g i f l o r a  

Ipomoea l i t t o r a l i s  

Ipomoea macrantha 

Lapor tea  r u d e r a l i s  

Lepidium b iden ta tum 

Lep tu rus  r e p e n s  

Nephro lep i s  h i r s u t u l a  

N e r v i l i a  aragoana 
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HERBS, VINES a n d  CREEP'ERS -- 

--- 

W a l t h e r i a  i n d i c a  



SHRUBS 

Hedyotis romanzoff iensis  

Pemphis ac idu l a  

Scaevola s e r i c e a  

Sesbania coccinea 

Sida f a l l a x  
- -- 

Sophora tomentosa 

Suriana mar i t  ima 

Timonius polygama 

Colubrina a s i a t  i c a  



TREES a n d  LARGE SHRUBS 

c-a I o 



TREES and LARGE SHRUBS 

-- 

Morinda c i t r i f o l i a  

Pandanus t e c t o r i u s  

P i p t u r u s  a r g e n t e u s  
--- -- 

P i s o n i a  g r a n d i s  

Termina l i a  c a t a p p a  

- 

T e r m i n a l i a  samoensis 

Thespes ia  populnea 

Tournef o r t  i a  a r g e n t e a  



APPENDIX I11 

L i s t  of e s t a b l i s h e d  p l a n t e d  s p e c i e s  a t  Rimatuu v i l l a g e  and around 
camp-s i tes  on One tah i  and T ia raunu  islets (1973).  

Acalypha amentacea s s p .  w i l k e s i a n a  
Ar toca rpus  a l t i l i s  
Calophyllum inophyl lum 
C a r i c a  papaya 
Casuar ina  e q u i s e t i f o l i a  
C a t h a r a n t h u s  r o s e u s  
Chrysophyllum c a i n i t o  
C i t r u s  a u r a n t i f o l i a  
Cocos n u c i f e r a  
Codiaeum v a r  iegatum 
Cord ia  s u b c o r d a t a  (p robab ly  ind igenous )  
Cordy l ine  f r u t i c o s a  cv.  
Crinum s p .  
Gardenia  t a i t e n s i s  
H i b i s c u s  ( h o r t .  v a r . ,  r e d )  
H i b i s c u s  t i l i a c e u s  ( ~ o s s i b l y  ind igenous )  
P e d i l a n t h u s  t i t h y m a l o i d e s  
p lumer ia  r u b r a  
P o l y s c i a s  g u i l f o y l e i  
Pometia p i n n a t a  
Syngonium angusta tum 
T e r m i n a l i a  c a t a p p a  
T e r m i n a l i a  samoensis  ( ~ o s s i b l ~  ind igenous  
Wedelia t r i l o b a t a  



APPENDIX I V  

L i s t  of  r e c e n t l y  p l a n t e d  o rnamenta l s  and u s e f u l  p l a n t s  (1973, 1974, 
1975) 

Acalypha h i s p i d a  
Allamanda h e n d e r s o n i i  
Allamanda s p .  
Annona r e t  i c u l a t a  
Apium g r a v e o l e n s  
A s c l e p i a s  c u r a s s a v i c a  
A l t e r n a n t h e r a  
B o u g a i n v i l l e a  s p .  
C a t h a r a n t h u s  r o s e u s  
C i t r u l l u s  l a n a t u s  
C i t r u s  n o b i l i s  
Cucumis melo 
Dracaena o r  C o r d y l i n e  s p .  
E i c h h o r n i a  c r a s s i p e s  
Hippeastrum s p .  
Leucaena l eucocepha la  
Munt ingia  c a l a b u r a  
Ocimum s p .  
P e r s e a  americana 
P l e c t r a n t h u s  s c u t e l l a r i o i d e s  
P o l y s c i a s  f r u t i c o s a  
P o r t u l a c a  g r a n d i f l o r a  
S a r i t a e a  magni f i ca  
Solanum melongena 
Spondias  d u l c i s  
Syngonium angusta tum 
Thevet i a  pe ruv iana  

I n  a d d i t i o n  t h e r e  i s  t h e  f o l l o w i n g  l i s t ,  f u r n i s h e d  i n  1973 by 
Miss ~ i c h 2 l e  D a r r ,  of p l a n t s  s a i d  t o  have been r e c e n t l y  brought  t o  
T e t i a r o a .  T h i s  i s  cop ied  e x a c t l y  e x c e p t  f o r  c o r r e c t i o n  of some ob- 
v i o u s  s p e l l i n g  e r r o r s .  The numbers a p p a r e n t l y  i n d i c a t e  t h e  numbers 
of  c u t t i n g s  o r  roo ted  p l a n t s  i n t r o d u c e d .  P o s s i b l e  i d e n t i f i c a t i o n s  
a r e  g i v e n  i n  [ 1. 

T i a r e  T a h i t i  [ ~ a r d e n i a  t a i t e n s i s ]  
T i a r e  Moorea [ ~ a b e r n a e m o n t a n a  d i v a r i c a t a ]  
Ta ina  [ ~ a r d e n i a  j asminoides]  
T i p a n i e r  (Bouture)  [ c u t t i n g s  of p lumeria]  
P e d i l a n t h u s  [P . t i t h y m a l o i d e s ]  
Laur i e r  Rose [ ~ e r  ium] 
P i t tosporum 
T h e v e t i a  [T.  pe ruv iana]  
Pandanus Panache 
Plumbago Route  [plumbago i n d i c a ]  
Pervenches  [ c a t h a r a n t h u s  roseus ]  



Pourpier [portulaca grandiflora] 
Cosmos  i id ens sp.] 
Gomphrena [G. globosa] 
Rhoeo [R. spathacea] 
Lantana Mauve [L. montevidensis] 
Asparagus [A. sp.] 
Sansevieria [s. trifasciata ?] 
Gros Poireau Jaune [?] 
Amaryllis [FIippeast rum sp. ?] 
Crinum Jaune [?] 
Strobilanthus 3 Feuille Rouge [~seuderanthemum ? or 

Graptophyllum ?] 
Crotons [~odiaeum var iegatum] 
Begonias [B. sp.] 
Impatiens [I. sultanii? or I. balsamina ?] 
Amaryllis [Hippeastrum sp. ?] 
Sac [bag] Wedelia [w. t rilobata] 
Boutures [cuttings] Hibiscus [H. sp. ?] 
Sac [bag] Pothos [~ha~hido~hor~ aurea ?] 

Additional planted species seen in 1982 on Onetahi: 

Acalypha amentacea ssp. wilkesiana 
Alternanthera t~rasiliana 
Alocasia macrorrhiza 
Asplenium nidus 
Begonia sp. 
Codiaeum variegatum 
Carica papaya 
Casuarina equisetifolia 
Cordyline fruticosa 
Crinum asiaticum 
Cryptostegia grandiflora 
Dieffenbachia seguine 
Ficus carica 
Impatiens sultanii 
Ipomoea batatas 
Pilea microphylla 
Sanseviera trifasciata 
Saritaea magnifica 
Wedelia trilobata 
Zebrina pendula 



APPENDIX V :  L i s t  of "weedy" s p e c i e s  

These  a r e  i n t r o d u c e d  p l a n t s  t h a t  behave i n  a  somewhat a g g r e s s i v e  
manner, e s p e c i a l l y  i n  d i s t u r b e d  o r  p i o n e e r  s i t u a t i o n s .  Some a r e  po- 
t e n t i a l  p e s t s .  

Bidens  p i l o s a  
Cenchrus  e c h i n a t u s  
Conyza b o n a r i e n s i s  
Cynodon d a c t y l o n  
Cyperus k y l l i n g i a  
Cyperus p o l y s t a c h y o s  
D i g i t a r i a  r a d i c o s a  
D i g i t a r i a  s e t i g e r a  
E l e u s i n e  i n d i c a  
E m i l i a  f o s b e r g i i  
E r a g r o s t i s  t e n e l l a  
Euphorbia  h i r t a  
Hippobroma l o n g i f l o r a  
Ipomoea l i t t o r a l i s  
P h y l l a n t h u s  amarus 
Sporobolus  f e r t i l i s  
Vernonia  c i n e r e a  
Wedelia t r i l o b a t a  



APPENDIX V I  

L i s t  of a n i m a l s  c o l l e c t e d  f o r  which we have i d e n t i f i c a t i o n s  

Coenobi ta  p e r l a t u s  Milne  Edw. - Red h e r m i t  c r a b  
Coenobi ta  brevimanus Dana - P u r p l e  h e r m i t  c r a b  
Cardiosoma c a r n i f e x  (Herbs t )  - Land c r a b  

A l l  de termined by D r .  Dennis Devaney 

Bi rgus  l a t r o  - Coconut c r a b  - 
Aedes (Stegomyia) p o l y n e s i e n s i s  Marks - Day-f ly ing mosqui to  

Determined by W. A. S t e f f a n  

Spodoptera  m a u r i t i a  ( Boisduva i )  - Cut-worm 

Determined by D .  M. Weisman 

Emoia cyanura  ( L e s s . )  - B l u e - t a i l e d  Skink 
Gehyra o c e a n i c a  ( L e s s . )  - Gecko 

Both determined by George Zug 

Scolopendra  m o r s i t a n s  - C e n t i p e d e ,  c e n t  p i e d  



.g. 1 Landing s t r i p  on O n e t a h i  I s l e t ,  coconu t  p l a n t a t i o n  i n  backgrounl 
FRF, 1973 

.g. 2 Narrow p a s s  (hoa)  between H i r a a n a e  and O r o a t e r a  I s l e t s ,  N s i d e  
a t o l l ;  b o o b i e s  f l y i n g  ove rhead .  MHS, 1974-75 



.g. 3 Seaward end o f  hoa be tween H i r a a n a e  and O r o a t e r a  w i t h  -A Pemphis and 
T o u r n e f o r t i a .  MHS,1974-75 

.g. 4 Wind-shesred T o u r n e f o r t i a - S c a e v o l a  - s c r u b  on Motu-Aie. MHS,1974-75 



Fig. 5 Lagoon shore on N side, coconut plantation. FRF,1973 

Fig 6 Seaward shore, coconut plantation with protective native scrub 
fringe. FRF, 1973 



F i g .  7 Coconut palms w i t h  Pemphis a c i d u l a  s c r u b  - -- F i g .  8 Reiko S a t o  l o o k i n g  a t  red-footed 
red-footed boob ies ,  a d u l t  and young on booby on n e s t  i n  Pemphis f o r e s t ,  
n e s t .  MHS, 1974-75 Motu-Aie. MHS, 1974-75 



F i g .  9  Red-footed  booby i n  T o u r n e f o r t i a  t r e e .  FRF, 1973  

F i g .  1 0  Red-footed  Sooby f l e d g l i n g  on n e s t ,  i n  Pemphis  t ree .  mS, 1974-75 



F i g .  11 Red-footed booby downy young on n e s t  i n  Pemphis bush .  MHS, 1974-75 

F i g .  1 2  MHS l o o k i n g  a t  young r e d - f o o t e d  booby on n e s t  i n  Pemphis f o r e s t .  
FRF, 1973  



Fig. 1 3  T a h u n a - i t i  I s l e t ,  beach f r i n g e  of T o u r n e f o r t i a  a r g e n t e a  i n  f r o n t  o f  
coconut  g rove ,  b lue - faced  b o o b i e s  on ground a t  t o p  of beach.  FRF, 1982 

Fig. 14 T a h u n a - i t i ,  T o u r n e f o r t i a  -- w i t h  S u r i a n a  mar i t ima  i n  background.  FRF, 1982 



Fig. 15 Onetahi Islet, ocean beach. Tournefortia in flower, Suriana 
maritima covered with strings of Cassytha filiformis. MHS, 1973 

Fig. 16 North side of atoll, erosion remnants of higher reef rock, with 
Pemphis acidula and nesting birds. MHS, 1973 



F i g s .  17 and 1 8  N s i d e  of  i n n e r  p a r t  of  passage  between T ia raunu  and 
Honuea i s l e t s ,  showing conglomerate  p l a t f o r m  w i t h  
i n t e r t i d a l  no tch  o r  undercu t  and Pemphis a c i d u l a  on 
b a r e  rock.  ImS, 1973 



F i g .  1 9  R i m a t u u  I s l e t ,  P a n d a n u s  t ree  a t  b a c k  o f  s e a w a r d  b e a c h .  FRF, 1 9 3 2  

F i g .  20 Rimatuu  I s le t ,  h e a d  of P a n d a n u s  t e c t o r i u s  f r u i t s .  FRF, 1 9 8 2  



, l g .  - 2 1  Rimatuu Is le t ,  coconu t  p l a n t a t i o n  choked 

w i t h  s e e d l i n g s  f rom f a l l e n  n u t s .  FRF, 1982 

' i g .  22 Honuea I s le t ,  f r u i t i n g  Timonius polygamus.  
FRF, 1952 



Fig. 23 Honuea Islet, staminate flowering Timonius - polygamus. FRF, 1982 

Fig. 24 Honuea Islet, fruiting Hedyotis romanzoffiensis. FRF, 1982 



F i g .  25 Honuea I s l e t ,  f l o w e r i n g  G u e t t a r d a  s p e c i o s a .  ERE, 1982 - 

F i g .  26 Honuea I s l e t ,  f r u i t i n g  G u e t t a r d a  s p e c i o s a .  ERF, 1982 



Fig. 27 Motu Aie, staminate infloresence of Pisonia . grandis. -. FRF, 1982 

Fig. 28 Motu Aie, staminate and pistillate flowers and fruit on same 
tree of Pisonia - grandis. FRF, 1982 
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F i g s .  31  and 32 One tah i  I s l e t ,  a l o n g  a i r s t r i p .  Ruins of a n c i e n t  marae 
excava ted  by Y .  S i n o t o .  MHS, 1973 



F i g .  33 O n e t a h i  I s l e t ,  p a r t i a l l y  r e s t o r e d  marae  i n  coconut  p l a n t a t i o n ,  
n e a r  a i r s t r i p .  MHS, 1983 

F i g .  34 O n e t a h i  I s l e t ,  b a s a l t  round c o b b l e s  b rough t  f rom T a h i t i  by 
a b o r i g i n a l  i n h a b i t a n t s  f o r  u s e  i n  cook in^ oven.  MHS. 1973 



F i g .  35 Rimatuu I s le t ,  E l e o c h a r i s  g e n i c u l a t a  zone i n  f r o n t  of  Cladium 
i a m a i c e n s e ,  coconu t  p l a r z a t i o n  i n  background.  FRF, 1982 

F i g .  36 T a h u n a - i t i  I s l e t ,  r e s u l t s  of  1983  h u r r i c a n e ,  n o t e  t u r n e d  up 
coconu t  roo t -masses .  Tahuna-rahi  and Reiono I s l e t s  i n  d i s t a n c e .  
MHS, 1983 
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