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E N V I R O N M E N T A L  S U R V E Y  OF M A T A I V A  A T O L L ,  

T U A M O T U  A R C H I P E L A G O  F R E N C H  P O L Y N E S I A  

I N T R O D U C T I O N  

Mataiva A t o l l ,  one of 84 i n  French Polynesia ,  i s  a small  c o r a l  
i s l a n d  a t  t h e  w e s t e r n  edge  of t h e  Tuamotu A r c h i p e l a g o .  T h i s  a t o l l  
occupies  a p a r t i c u l a r  p l ace  among the  French Polynesian a t o l l s  s i n c e  the  
d iscovery  beneath the  lagoon sediments of d e p o s i t s  of phosphates soon t o  
be exp lo i t ed .  I n  o rde r  to  e s t ima te  t he  environmental e f f e c t s  of such 
e x p l o i t a t i o n  and p lan  a management scheme, numerous s t u d i e s  have been 
c a r r i e d  o u t  s ince  1978 by many s c i e n t i f i c  organiza t ions :  Antenne du 
Musdum National  e t  de 1'Ecole P ra t ique  des  Hautes Etudes en Polyndsie  
F r a n ~ a i s e ,  Of f i ce  de l a  Recherche S c i e n t i f i q u e  e t  Technique de0utre-Mer 
(ORSTOM), B. C. Research, I n s  t i t u t  de Recherches Mddi'cales Louis Malardd 
(IRMLM) , Centre Nat ional  pour 1'Exploitation des Ocdans (CNEXO) and 
Commissariat $ I'Energie Atomique (CEA-LESE). 

Because of the  unusual and i n t e r e s t i n g  r e s u l t s  of these  impact 
s t u d i e s ,  the  Antenne Museum-E. P.H.E. has ,  s i n c e  1981, continued the  
s c i e n t i f i c  survey of Mataiva Ato l l .  The geology and geomorphology of the  
a t o l l ,  t he  hydro logica l  c h a r a c t e r i s t i c s  of lagoon waters  and the  
abundance and d i v e r s i t y  of the marine f l o r a  and fauna have been 
i n v e s t i g a t e d  by about  20 s c i e n t i s t s .  Severa l  c o n t r i b u t i o n s ,  inc luding  
f o r  example s t u d i e s  of f i s h e s ,  c rus taceans  and phytoplankton, a r e  
e x t r a c t e d  from d o c t o r a l  manuscripts.  

Mataiva a t o l l  has been chosen a s  the s i t e  of a post-Congress f i e l d  
t r i p  of t h e  F i f t h  I n t e r n a t i o n a l  Coral  Reef Congress, t o  be he ld  i n  T a h i t i  
i n  June 1985. 

* Centre de llEnvironnement Antenne Musgum-EPHE, BP 12 Moorea, Polyn6sie 
Fran2aise 
Laboratoire de Biologie Marine et Malacologie, EPHE, 55 rue de Buffon, 
75005 Paris, France 



F i g u r e  1: Loca t ion  of  Mataiva  a t o l l  i n  French P o l y n e s i a  
and mosaic p repared  from a e r i a l  photographs .  
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PRESENTTNG MATAIVA ATOLL 

Geography  

Mataiva a t o l l  i s  loca t ed  300 km n o r t h  of T a h i t i ,  14' 55' l a t .  S and 
148' 36' long. W. It i s  the  westernmost a t o l l  i n  the  Tuamotu 
Archipelago. This  small  i s l a n d ,  10 by 5 km, i s  d i s t i ngu i shed  by i t s  
unusual morphology: a  wide a t o l l  r i m ,  a lmost  cont inuous,  allowing only 
l imi t ed  oceanic  exchanges, and a  r e t i c u l a t e d  lagoon d iv ided  i n t o  numerous 
bas ins  by a  network of s l i g h t l y  submerged p a r t i t i o n s  (F igure  1 ) .  

The c l ima te  i s  n o t  un l ike  t h a t  elsewhere i n  Polynes ia ,  i . e .  t r o p i g a l ,  
h o t  and humid, wi th  2 seasons: one, r e l a t i v e l y  dry and coo l  (22-27 C) 
from Apr i l  t o  September, and the  o t h e r ,  h o t  and r a iny  (28-30 C) from 
October t o  March. S ince  the  a t o l l  has l i t t l e  r e l i e f ,  r a i n f a l l  r a r e l y  
exceeds 2.5 m per  yea r ,  and the amount of sunshine i s  high (2500 hours 
per  year ) .  Storms and cyclones a r e  r a r e  with the  except ion  of 1983, when 
3 cyclones h i t  Mataiva. Trade winds a r e  dominant, blowing from the 
e a s t e r n  s e c t o r  a t  a n  a v e r a g e  speed  of 7 t o  10 m / s .  The s w e l l  i s  
gene ra l ly  l e s s  than 4 m ,  coming mainly from the  South. 

Background and  p o p u l a t i o n  

Europeans discovered Mataiva i n  1819: i t  was then named Lazareff 
I s l and  by Bellingshausen. The numerous a rcheo log ica l  d i s c o v e r i e s  bear 
wi tness  t o  a  more o r  l e s s  permanent pre-European se t t lement .  Mataiva 
then belonged t o  t he  8 independent kingdoms of the  western Tuamotu, which 
formed the  c u l t u r a l  and l i n g u i s t i c  a r ea  of Mihiroa. However, t h i s  i s l a n d  
was o f t e n  uninhabi ted,  p a r t i c u l a r l y  a f t e r  i t s  people were massacred i n  
t he  18th  century by the  i n h a b i t a n t s  of Anaa a t o l l .  

The p re sen t  populat ion on Mataiva i s  of r ecen t  o r i g i n .  Around 1940, 
r e p r e s e n t a t i v e s  from va r ious  f a m i l i e s  of the  neighbouring a t o l l ,  Tikehau, 
who were e x p l o i t i n g  Mataiva's copra, decided t o  s e t t l e  there .  The a t o l l  
was dec lared  autonomous i n  1950 and i n  1971 was a s s o c i a t e d  with the 
community of Rangiroa ( J a r r i g e  e t  a l . ,  1978). 

I n  1983, the popula t ion  of Mataiva numbered 183. I t  i s  a  populat ion 
of predominantly younger genera t ion  (55.8% a r e  under 20 years  o l d ) ,  
s l i g h t l y  unbalanced (63.4% being female) and very f l u c t u a t i n g  because of 
i t s  proximity t o  T a h i t i .  The r e l a t i o n s h i p ,  with Tikehau and Makatea, t o  
the  l a r g e r  community of Rangiroa, exp la ins  the f r equen t  popula t ion  surges 
t o  these  i s l a n d s ,  whether temporary o r  permanent. For example, of the  
172 persons e s t a b l i s h e d  on Mataiva recorded i n  a  survey taken i n  1964 
only 41  were s t i l l  the re  i n  1983. 

Economy 

F i s h i n g  and c o p r a  p r o d u c t i o n  a r e  t h e  two t r a d i t i o n a l  means of 
suppor t  on the  Tuamotu Ato l l s .  These two n a t u r a l  resources  a r e  enough t o  
i n s u r e  the  subs i s t ence  of the i n h a b i t a n t s  and t o  al low the  su rp lus  t o  be 
commercially explo i ted .  Being c l o s e  t o  T a h i t i ,  the main market, Mataiva 



g l o r i e s  i n  i t s  p r iv i l eged  p o s i t i o n ;  moreover, i t  w i l l  be a b l e  to  add the  
y i e l d  from the e x p l o i t a t i o n  of phosphates t o  i t s  f u t u r e  revenue. 

Fishing, . On a t o l l s  gene ra l ly ,  the sea provides about  70% of the  
p r o t e i n s  consumed, mainly through f i s h ,  b u t  a l s o  sea  food ( s h e l l  f i s h  and 
c rus t aceans )  c o l l e c t e d  along the r e e f ,  and t u r t l e s  which a r e  considered a 
g r e a t  de l icacy .  F ish ing  techniques vary: spea r s  ("pupuhil '), rods 
("a i ra" ) ,  l i n e s  o r  n e t s  a r e  used, bu t  commercial f i s h e s  a r e  above a l l  
c o l l e c t e d  i n  f i s h  t r a p s ,  then so ld  t o  pass ing  schooners.  These f i s h  
t r aps  a r e  loca ted  i n  the  pass  and nex t  t o  the hoa (ocean-lagoon channels)  
and pas s ive ly  ca t ch  r ee f  f i s h e s .  The amount of the  c a t c h  v a r i e s  g r e a t l y  
throughout the year  and provides around 45 tons  annual ly.  

Copra. An e s s e n t i a l  a t o l l  resource ,  copra occupies  a l a r g e  major i ty  
of the popula t ion  throughout the  whole year:  the  upkeep of the coconut 
grove, ha rves t ing  and dry ing  of the  n u t s  and the  expor t  t o  T a h i t i .  Due 
t o  the s i z e  of i t s  emerged r ee f  r i m ,  Mataiva is  an  important  producer 
with an  annual  h a r v e s t  of nea r ly  450 tons ,  i .e.  about  5% of t he  t o t a l  
product ion i n  the Tuamotu Archipelago. Unfortunately,  t h i s  product ion 
was completely e l imina ted  a s  a r e s u l t  of t he  1983 cyclones and f o r  a t  
l e a s t  two yea r s ,  the main a c t i v i t y  has been devoted t o  the  r e s t o r a t i o n  of 
the  devas ta ted  coconut p l an ta t ions .  

Phosphates. The phosphate d e p o s i t  r ep re sen t s  the fu  ture--a1 though a t  
the oment hypothet ical--weal th of Mataiva. It extends f o r  approximately 

?2 
5 km and r e p r e s e n t s  15 m i l l i o n s  t o n s  of o r e ,  10 o f  which c a n  be 
ex t r ac t ed .  I t s  e x p l o i t a t i o n ,  f o r e c a s t  t o  l a s t  10 t o  15 yea r s ,  w i l l  
n e c e s s i t a t e  the employment of about  200 people.  Such a p r o j e c t  w i l l  
r e s u l t  i n  complete upheaval i n  the a to l l ' s  morphology and the  way of l i f e  
f o r  i t s  i n h a b i t a n t s ,  b u t  s h o u l d  n o t  do s o  t o  t h e  d e t r i m e n t  of i t s  
t r a d i t i o n a l  resources.  One hopes t h a t  Mataiva w i l l  n o t  experience the  
same f a t e  a s  i t s  neighbouring i s l a n d ,  Makatea, which was p r a c t i c a l l y  
deser ted  fol lowing the  e x p l o i t a t i o n  of i t s  depos i t s .  

GEOLOGICAL SETTING OF MATAIVA ATOLL 

The morphological and sed imento logica l  c h a r a c t e r i s t i c s  of Mataiva 
a t o l l  a r e  r a t h e r  d i f f e r e n t  from those encountered i n  most o t h e r  a t o l l s  of 
French Polynesia .  These s i n g u l a r i t i e s  appear  t o  be a consequence of 
unusual and l a t e  geo log ica l  events  which caused, among o t h e r  t h ings ,  the  
formation of a r e t i c u l a t e d  lagoon and d e p o s i t s  of e x p l o i t a b l e  phosphates. 
I n  p a r t i c u l a r ,  t e c t o n i c  u p l i f t  of t h e  NW Tuamotu a t o l l s  presumably  
r e s u l t e d  from the  loading e f f e c t s  of the nearby volcanic  complex. A 
c r u s t a l  moat has developed p e r i p h e r a l  t o  T a h i t i ,  Moorea and Mehetia 
volcanoes. Beyond the  o u t e r  edge of the  moat, f l e x u r i n g  (buckl ing)  has 
developed an  a r c h  which has been u p l i f t e d  by about  10 meters  ( P i r a z z o l i  
and Montaggioni, i n  p re s s ) .  

Geomorphology of Mataiva 

When approaching Mataiva by plane,  one is  immediately s t ruck  by 2 
morphological cha rac t e r s :  a wide reef  r i m  and a p a r t i t i o n e d  lagoon. 



The emerged reef ring i s  200 t o  1500 m wide, i .e .  somewhat wider than 
found i n  the o t h e r  a t o l l s  of t he  Tuamotu Archipelago. This  r ee f  r i m  i s  
a lmost  continuous, broken only by some channels  (hoa) on i t s  southern 
c o a s t  and a small  a t y p i c a l  pass  i n  the  NU. The N and E c o a s t l i n e s  form a 
s i n g l e  i s l e t  (motu). 

A topographic c ros s - sec t ion  (F igure  2) a l lows  a proper understanding 
of t h i s  a to l l ' s  morphology. It r e v e a l s  a marked dissymmetry between the  
N end S c o a s t s  of the a t o l l - - t h e  N and NE c o a s t s  a r e  narrow (200-500 m) 
and of r e l a t i v e l y  h igh  a l t i t u d e  (+ 6 m), whereas t he  southern  c o a s t s  a r e  
lower and wider (1000-1500 m). I n  the  same way, t h i s  asymmetry cont inues  
t o  the  inne r  s lope ,  which is  wider (300 m) on the N c o a s t  than on the  
southern  one (50 m). This  dissymmetry is  e a s i l y  accounted f o r  by the  
v i o l e n t  storms coming from the  N wit-h the  r e s u l t a n t  accumulation of 
s t o r m  r i d g e s  on t h e  N c o a s t ,  w h i l e  t h e  l agoon  muds a r e  t r a n s p o r t e d  
southwards where they c o n t r i b u t e  t o  t he  s u p r a t i d a l  a c c r e t i o n  of the  
southern  motu. This  high energy sedimentat ion c o n t r a s t s  wi th  t h a t  which 
p r e v a i l s  i n  a "normal" meteorological  s i t u a t i o n ,  where the  in f luence  of 
the  S E tradewinds favours  r a t h e r  the  widening of the  nor thern  inne r  
s lope .  

The outer reef, of v a r i a b l e  width ( 150-500 m) , i s  cha rac t e r i s ed  by 2 
fundamental f e a t u r e s  : 

- The presence of a reef  f l a t  f l a g s t o n e ,  more o r  l e s s  eroded, loca ted  
below and behind the  a l g a l  r i dge ,  where b i o d e t r i t i c  sedimentat ion i s  weak 
o r  non-exis t en t .  - The presence of an a l g a l  r i dge  i n  the  process  of chemical e ros ion;  
remnants of a r a i s e d ,  f o s s i l  r i dge  appear  i n  some p laces ;  c r u s t s  of 
l i v i n g  c o r a l l i n e  a lgae  a r e  spot ty .  Construct ion i s  q u i t e  i n a c t i v e  and 
the  r e l i e f  is  i n  the  process  of degradat ion.  

The lagoon morphology is  the most o r i g i n a l  c h a r a c t e r i s t i c  of Mataiva 
a t o l l .  I t  is  a r e t i c u l a t e d  o r  p a r t i t i o n e d  lagoon, made up of about  70 
pools  of varying s i z e s  (100 m t o  over 2 km), with an average depth of 8 
m. The shallows which s e p a r a t e  these  pools  a r e  under 0.1-0.8 m of water 
and form a network over 200 km long. 

This  s o r t  of r e t i c u l a t e d  lagoon seems t o  be the only one i n  French 
Polynesia  but  i t s  morphology is  reminiscent  of c e r t a i n  r ee f  zones of Bora 
Bora (Socie ty  Archipelago) o r  of Ponape (Caro l ine  I s l a n d s ) ,  which a l s o  
c o n s i s t  of such lagoon pools each i s o l a t e d  from the  o t h e r s .  Surveys 
conducted i n  the lagoon r evea l  t h a t  t h i s  r e t i c u l a t i o n  seems d i r e c t l y  
r e l a t e d  t o  paleotopography, most l i k e l y  a pre-Ple i s tocene  s u r f a c e ,  buried 
u n d e r  10-15 m of p r e s e n t - H o l o c e n e  s e d i m e n t s .  T h i s  p a l e o t o p o g r a p h y  
in£ luences the  p re sen t  topography and makes up the  framework of the  
a t o l l ' s  genera l  morphology. However, Holocene c o r a l  remnants loca ted  
30-40 cm above mean lagoon l e v e l ,  determine the  morphology of the  lagoon 
c o a s t  and form some smal l  i s l e t s  i n  the  e a s t e r n  and southwestern p a r t s  of 
the  lagoon. 

Outer reef a 1 and lagoonal sediments 

Grain-size analyses of bottom s u r f a c e  samples have only been made on 
the  f r a c t i o n  l a r g e r  than 40 vm.  Two t e x t u r a l  parameters (mean s i z e ,  Mz 



and s o r t i n g ,  So) have been g raph ica l ly  determined from the  cumulative 
frequency curve. There appears  t o  be a sharp  d i f f e r e n c e  between the  
r e e f a l  and lagoonal sediments (F igure  3 ) .  On the  reef  r i m ,  t he  sediments 
a r e  medium t o  coarse  sands o r  granules  (MZ= 0.67-3.45 mm), usua l ly  w e l l  
s o r t ed  (So = 0.76-0.91), except  i n  t he  western s e c t o r  (So- 2.18). I n  a l l  
cases ,  f r a c t i o n s  smal le r  than 0.5 mm do n o t  exceed 25%. On the  con t r a ry ,  
sediments i n  the lagoon a r e  f i n e  o r  very f i n e  sands, t o  muddy sands 
(10-50% of f r a c t i o n s  < 40 y), o r  t o  sandy s i l t s  (over  50% < 40 ym). The 
s o r t i n g  is  usua l ly  good (So = 0.28-1.48). Higher percentages of s i l t s  
have been found on the  shoa l s  s i d e s  o r  a t  t he  bottom of t h e  bas ins ,  
mainly i n  the  N and E s e c t o r s  of t he  a t o l l  (50-80% of s i l t s ) .  

The composition of sediments r e v e a l s  2 main sources ,  c o r a l s  and 
Coral l inaceae.  Green ca lcareous  a l g a e  (Halimeda), Foraminifera  and 
molluscs can a l s o  make up an important  p a r t  of t he  sediment. Crustacea,  
s e r p u l i d s ,  sponges and Bryozoa a r e  a l s o  found. Figure 3 shows the g r a i n  
s i z e  and composition of sediments i n  d i f f e r e n t  p a r t s  of t he  ou te r  r ee f  
and lagoon. The important  f e a t u r e s  t o  emphasise a r e  t h e  abundance of 
Foraminifera  on the  southern  o u t e r  r e e f ,  the  g r e a t  v a r i a t i o n  of 
percentages of Halimeda and Foraminifera  i n  the lagoon, and the  b e t t e r  
r ep re sen ta t ion  of Cora l l inaceae  and molluscs i n  the  lagoon than on the  
ou te r  r e e f .  

Sequenceof the main geological events at Mataiva atoll 

Geological  i n v e s t i g a t i o n s  by subsur face  d r i l l i n g  showed the  dominant 
i n f luence  of the pre-Holocene su r f aces  on the  topography of Mataiva's 
reef  s t r u c t u r e s .  By r e fe rence  t o  the  geo log ica l  h i s t o r y  of o t h e r  French 
Polynesian a t o l l s  and p a r t i c u l a r l y  t h a t  of Makatea ( ~ o n t a g g i o n i ,  1985),  
the  geo log ica l  h i s t o r y  of Mataiva can be summed up a s  fo l lows  : 

During the  Mio-Pliocene(?) a p la t form-l ike  reef  developed. This  o ld  
r ee f  i s  a t  p re sen t  emerging along the N c o a s t  i n  the upper p a r t  of t he  
ocean s i d e  beach. In  the  c e n t r a l  and southern  p a r t s  of t he  a t o l l ,  i t  i s  
buried under a l aye r  ( a  few to  30 m deep) of Holocene depos i t s .  During 
s e v e r a l  s p e l l s  of emergence, t h i s  o ld  reef  underwent s eve re  m e t e o r i t i c  
s o l u t i o n  and p a r t i a l  do lomi t iza t ion .  

During a l a t e r  s t a g e  (P l iocene  ? ) ,  the c a v i t i e s  of the  k a r s t  thus 
formed were f i l l e d  up with a phosphate depos i t .  The c o n t r a s t  i n  f a c i e s  
be tween t h e  r o c k s  of t h e  o l d  r e e f  and  t h e  d e p o s i t  d e m o n s t r a t e s  t h e  
t o t a l l y  d i f f e r e n t  cond i t i ons  of depos i t i on  f o r  t he  phosphate. However, 
a t  p re sen t  i t  is  n o t  poss ib l e  t o  o f f e r  a r e l i a b l e  r e c o n s t r u c t i o n  of t he  
depos i t i on  environment of the  phosphates. Three a l t e r n a t i v e s  may be 
proposed f o r  t h e i r  o r ig in :  on weakly consol ida ted  carbonate  rocks (h igh  
r e s i d u a l  p o r o s i t y ) ,  phosphori t e s  may have been formed by ( a )  a1 t e r a t i o n  
and d i agenes i s  of s ea  b i r d s  excrements and bones, ( b )  a l t e r a t i o n  of 
marine organic  mat te r ,  depos i ted  under low oxygen cond i t i ons ,  ( c )  
post-deposi t i o n a l  a 1  t e r a t i o n  of d r i f t  vo l can ic  m a t e r i a l  t h a t  accumulated 
a s  s o i l s .  

Subsequent t o  phosphatogenesis,  Mataiva I s l and  underwent a s l i g h t  
t e c t o n i c  u p l i f t  which appears  t o  be confirmed by the  absence of d e p o s i t s  
l inked t o  the 120,000 B.P. high sea  l e v e l ,  which is  found a t  Moruroa 



a t o l l  between 7 and 11 m below the  Holocene d e p o s i t s  (Buigues, 1983). 

The i s l and  was l a t e r  submerged and thus the phosphate d e p o s i t s  and 
the  r e s t  of the  o ld  r ee f  were recolonised  by c o r a l  growth during the 
Holocene t r ansg res s ion ,  about  6,000 y e a r s  ago. 

Las t ly ,  between 5,000 and 2,000 B.P., c o r a l  growth developed a t  
Mataiva a t  a  l e v e l  s l i g h t l y  higher  than the p re sen t  one. The r e l i c t s  of 
a l g a l  r i dges  found on the  o u t e r  r ee f  (2,200 + 130 y r s )  and the  P o r i t e s  
co lon ie s  of the lagoon motu (5,210 + 130 y r s F a r e  a t  e l e v a t i o n s  s i m i l a r  
t o  the  emerged beachrocks, in  which- l i t h i f i c a t i o n  p a t t e r n s  i n d i c a t e  a n  
exposure p a t t e r n s  t o .  vadose d i agene t i c  environments dur ing  t h e i r  
formation (Montaggioni and P i r a z z o l i ,  1984). 

HYDROLOGICAL ENVIRONMENT 

The hydro logica l  c h a r a c t e r i s  t i c s  of Ma t a i v a  a t o l l  have a  d i r e c t  
connect ion wi th  2  main marphological f e a t u r e s :  (1 )  a  lagoon of reduced 
s i z e  and depth,  whose shoals  f u r t h e r  r e s t r i c t  the volume ( 2 )  l imi ted  but  
s t i l l  e x i s t i n g  r e l a t i o n s  wi th  the  ocean through hoa and pass.  Conse- 
quent ly ,  the physicochemical c h a r a c t e r i s t i c s  of t he  lagoon waters ,  i f  
they show a  c e r t a i n  s p a t i a l  homogeneity, p re sen t  an  enormous temporal 
v a r i a b i l i t y ,  p r i n c i p a l l y  d i c t a t e d  by c l i m a t i c  cond i t i ons  (De le sa l l e ,  
1982). 

Currents 

The hoa's p o s i t i o n ,  c l o s e  toge ther  on the S s i d e  of the  a t o l l  and 
f ac ing  the  dominant swe l l s ,  i n  r e l a t i o n  t o  t h a t  of t he  pass  on the  
oppos i t e  she l t e r ed  c o a s t ,  b r ings  about  a  gene ra l  c i r c u l a t i o n  of the  
w a t e r s  from t h e  S towards  t h e  NW. Ocean ic  w a t e r s  e n t e r  t h e  l a g o o n  
through the hoa, w h i l s t ,  i n  the pass ,  the  c u r r e n t  i s  most o f t e n  outgoing 
(F igu re  4) .  

I n  the  lagoon, the p a r t i t i o n s  slow down cons iderably  the  water's 
c i r c u l a t i o n ,  and only the wind-induced c u r r e n t s  a r e  measurable. However, 
because of the l a r g e r  s i z e  of the bas ins  along the no r the rn  and southern  
c o a s t s ,  the flow of water may p r e f e r e n t i a l l y  fol low them, and avoid the 
a to l l ' s  cen t re .  I n  t h i s  case,  the e a s t e r n  p a r t  of t he  lagoon, i s o l a t e d  
by a  t r a n s v e r s a l  s t r i n g  of i s l e t s ,  appears  more confined. 

Water level 

The small amount of ocean- lagoon exchanges, added t o  the r e l a t i v e l y  
reduced volume of the  lagoon, exp la ins  how the  water l e v e l  can undergo 
cons iderable  v a r i a t i o n s .  An example of such v a r i a t i o n s ,  recorded d a i l y  
s i n c e  1979 next  t o  the  pass ,  i s  given i n  F igure  5. The i r  usua l  amplitude 
i s  about  a  metre,  b u t  can reach o r  su rpas s  1.5 m when a  very s t rong  swel l  
occurs .  On the  o t h e r  hand, these  v a r i a t i o n s  a r e  very r a p i d ,  a  rise of 40 
cm i n  24 hours is  n o t  unusual. Considering the a r e a  of the  lagoon (2 00' 

7 5 ha ) ,  such an  inc rease  corresponds t o  an  e n t r y  of water of about  10 m , 
i . e .  1/10 of the lagoon volume. The Lowering of t h i s  l e v e l  i s  more 
gradual ,  around 10 cm i n  24 h, bu t  can l a s t  f o r  per iods  of 7 t o  10 days, 
and thus reach such a  low l e v e l  t h a t  the  c o r a l  co lon ie s  on the  top of the  
par  ti t i o n s  emerge. 



The gene ra l  evo lu t ion  of the l e v e l  over 5 y e a r s  shows a  c e r t a i n  
predominance of lower l e v e l s  between J u l y  and December, b u t  without  wel l  
def ined  cyc les .  

The v a r i a t i o n s  i n  the lagoon l e v e l  show t h a t  Mataiva cannot be c a l l e d  
a  c losed  a t o l l .  The e x i s t e n c e  of a  pass ,  a l though a t y p i c a l  and shallow, 
guarantees  permanent oceanic  exchanges. 

Temperature  and s a l i n i t y  

Water temperatures i n  the lagoon do no& vajy much and gene ra l ly  
fol low the  a i r  tem e r a t u r e s  wi th  a  maximum (29 -31 C) i n  t he  r a iny  season g 0 
and a  minimum (25 -27 C) during the  dry season. I f  t he re  i s  a  s l i g h t  
warming up of the  s u r f a c e  waters  during the  day, s t i l l  a  marked thermic 
s t r a t i f i c a t i o n  does n o t  occur a s  could be expected i n  the  absence of 
c i r c u l a t i o n .  

This  homogeneity of the  water column i s  con£ irmed by s a l i n i t y  l e v e l s  
which d i f f e r  l i t t l e  be tween su r f  ace  and bottom. Temporal v a r i a t i o n s  i n  
s a l i n i t y  a r e  more marked. I n  f a c t ,  i f  the  lagoon waters  near  the hoa show 
s a l i n i t y  va lues  u sua l ly  c l o s e  t o  those of t he  ocean (36 g / l )  , i n  the  r e s t  
of the lagoon drops i n  s a l i n i t y  (30.77 t o  33.89 g / l  i n  Apr i l  1981) o r  
i nc reases  (36.56 t o  37.64 g / l  i n  October 1983) can be observed. 

I f  c l i m a t i c  cond i t i ons  (heavy r a i n s  o r  long per iods  of dryness)  
d i r e c t l y  i n f luence  the  s a l i n i t y  of lagoon waters ,  t he  p h r e a t i c  
f reshwater ,  held i n  the a t o l l  foundat ion,  a l s o  p lays  a ro l e :  t he  low 
s a l i n i t y  l e v e l s  o b s e r v e d  i n  A p r i l  1981 were measured a f t e r  a  month 
wi thout  n o t i c e a b l e  p r e c i p i t a t i o n  while over  500 mm of r a i n  had been 
recorded the  month before.  

T u r b i d i t y  and l i g h t  p e n e t r a t i o n  

The lagoon waters  of Mataiva always have a  more o r  l e s s  pronounced 
milky appearance. Secchi  d i s c  measurements of water t ransparency reach 
50 m i n  the  ocean, b u t  do n o t  exceed 7 m i n  the  lagoon near  the hoa and 
2.5 m near  t he  pass .  Quantum measurements i n d i c a t e  a  quick abso rp t ion  of 
l i g h t  with depth ( ~ i g u r e  6 ) .  The a t t e n u a t i o n  c o e f f i c i e n t  deduced from 
these  curves i s  weaker near  the  hoa (0.14) than towards the  n o r t h  of the  
lagoon (0.28); t he  most t u rb id  waters  (0.36) a r e  found near  the  pass.  
However, the amount of suspended mat te r  is  n o t  very g r e a t :  6.7 t o  9 mg/l. 
This  s t rong  decrease  i n  l i g h t  i n  the  water i s  caused by very f i n e ,  s i l t y ,  
ca lcareous  p a r t i c l e s .  

D i s s o l v e d  o x y g e n  

Levels  of d i sso lved  oxygen vary very l i t t l e  (5.4 t o  7mm/l) and 
remain c l o s e  to ,  o r  h igher  than the  l e v e l  of water s a t u r a t i o n ,  depending 
on temperature and s a l i n i t y .  Such va lues  i n d i c a t e  a  confined environment 
where photosynthe t ic  organisms play a  major r o l e  i n  water  oxygenation. 



Nutrients 

Lagoon waters  of a t o l l s  a r e  u sua l ly  considered t o  be o l i g o t r o p h i c  
because of the  absence of c o n t i n e n t a l  in£  luences.  Mataiva lagoon water , 
on the  cont ra ry ,  con ta ins  high and v a r i a b l e  concent ra t ions  of d i sso lved  
n u t r i e n t s ,  e s p e c i a l l y  n i t r a t e s  and s i l i c a t e s  (0.10-13.99 uatg N-N0311, 
0.3-16.5 ua tg  S i l l ) .  Heterogenei ty i s  very marked between d i f f e r e n t  
a r e a s  of t h e  l a g o o n  and d i f f e r e n t  p e r i o d s  of measurements ,  b u t  no 
well-defined p a t t e r n  can be recognized from the d i s t r i b u t i o n  of the  
va lues .  

The con£ inemen t  of t h e  l agoon  w a t e r ,  i t s  l a c k  of  d e p t h  and i t s  
d i v i s i o n  i n t o  numerous pools ,  appear t o  be f a c t o r s  t h a t  a l low such high 
and v a r i a b l e  concent ra t ions .  Moreover, t he  migra t ion  of n u t r i e n t s  from 
the oceanic  deep l a y e r s  and the  vo lcan ic  substratum through the  c o r a l  
foundat ion,  a s  shown i n  Moruroa a t o l l  (Rougerie e t  a1.,1982) and i n  
Takapoto a t o l l  (Rougerie,  1983), might be an important  c o n t r i b u t i o n  t o  
the  enrichement of the  waters .  Although we have no information about  the  
po ros i ty  of the c o r a l  foundat ion of Mataiva, i t  is  probably n o t  l e s s  than 
on Takapoto cons ider ing  the geologica l  events  ( u p l i f t s ,  ka r s  t i £  i c a t i o n )  
undergone by Mataiva Ato l l .  

PRIMARY PRODUCERS OF MATAIVA LAGOON 

Phytoplankton 

The phytoplankton of the  lagoon waters  i s  of r e l a t i v e l y  low s p e c i f i c  
d i v e r s i t y .  S ix  c l a s s e s  of a lgae  can be i d e n t i f i e d ,  Diatomophyceae, 
Dinophyceae, Chlorophyceae, Cyanophyceae, Cryptophyceae and Chrysophyceae 
( C o c ~ o l i t h o ~ h o r i d e a e ) ,  b u t  wi th  few s p e c i e s  (Table A ) .  

The diatoms dominate the  phy toplanktonic  f l o r a  by the  d i v e r s i t y  of 
the e x i s t i n g  spec i e s ,  par  titularly the  genera Mas t o g l o i a ,  t y p i c a l  of 
t r o p i c a l  s eas ,  and Navicula. The s c a r c i t y  of s t r i c t l y  
p lanktonic  forms such a s  Rhizosolenia ,  Chaetoceros o r  T h a l a s s i o s i r a  must 
be noted. These a r e  found only near  the hoa, where oceanic  waters  e n t e r  
t h e  l agoon .  The p o p u l a t i o n s  a r e  ma in ly  made up of p h y t o p l a n k t o n i c  
spec ies .  D ino f l age l l a t e s  a r e  a l s o  represented  by spec i e s  from calm and 
shal low environments : Gymnodinium, Gonyaulax and Prorocentrum (notab ly  g. 
ovum). The o the r  c l a s s e s ,  e s p e c i a l l y  Cryptophyceae and Chlorophyceae, a r e  
n o t  of t e n  found i n  the  plankton of a t o l l  lagoons. The presence,  and, a t  
times the  abundance, of some spec i e s  such a s  the  green a l g a  Pyramimonas 
i s  a p e c u l i a r  c h a r a c t e r i s t i c  of Mataiva plankton. 

The abundance of Mataiva's phytoplankton v a r i e s  from lo3 t o  5 10 
5 

c e l l s  per  l i t r e .  Q u a n t i t a t i v e l y  the  small-s ized phytof l a g e l l a t e s  (10.30 
vm) a r e  of ten  dominant while  t he  diatoms a r e  only l o c a l l y  abundant. A 
d i n o f l a g e l l a t e  Gymnodinium and a chlorophyceae Pyramimonas sometimes 
r e p r e s e n t  90% of the  c e l l s  counted. 

The presence and importance of phytof l a g e l l a t e s  i n  Mataiva plankton 
a r e  c h a r a c t e r i s t i c  of a calm and shallow environment. However, because 
of the  r ichness  i n  n u t r i e n t s  of t he  waters ,  one might expec t  a h igh  



biomass i n  the  plankton. On the c_oftrary ch lorophyl l  measurements g ive  
low va lues  : 0.3 t o  1 ug c h l  a 1 i n  s u r f a c e  waters ,  t o  5 near  t he  
bottom. Never t h l e s s ,  the  low pefcentage of degraded pigments ( 155s i t a n  
35%) a s  w e l l  a s  the high l e v e l  of primary product ion (23-90 mg cm d ), 
so  much h igher  than va lues  u sua l ly  observed i n  a t o l l s  (Sournia  e t  Ricard,  
1976; De le sa l l e  e t  a l .  1983), a r e  i n d i c a t i v e  of a r ap id  turn-over i n  
t he  phytoplanktonic  populat ions.  Such a paradox between low biomass and 
s t rong  primary product ion can be p a r t i a l l y  explained by the  wealth of 
zooplanktonic  populat ions whose graz ing  can keep the  phytoplanktonic  
biomass a t  a low l eve l .  

Benthic macroflora 

The benth ic  macroflora i n  Mataiva's lagoon i s  cha rac t e r i s ed  by a 
small  number of spec i e s ,  of which only a few a r e  abundant (Table B) .  
E s s e n t i a l l y ,  i t  i s  a hard substratum f l o r a .  Only a sea-grass ,  Halophila 
c f .  o v a l i s ,  forms ex tens ive  grassbeds on the  sandy shoals .  A f i lamentous 
green a l g a ,  Enteromorpha, can a l s o  on occasion form l a r g e  masses on the  
no r th  inne r  s lope.  

Unlike high volcanic  i s l a n d s ,  where brown a lgae  a r e  t he  most abundant 
spec i e s ,  a t o l l  f l o r a s  a r e  u sua l ly  dominated by green  and red a lgae .  A t  
M a t a i v a ,  t h e  g r e e n  a l g a e  a r e  t h e  most  a b u n d a n t  and d i v e r s i f i e d  (22  
s p e c i e s ) ,  p a r t i c u l a r l y  the  genera Caulerpa and Halimeda. One of them, 
Halimeda (opunt ia  group) i s  s t rong ly  developed on Mataiva, an unusual 
s i t u a t i o n  f o r  an  a t o l l  lagoon. Among the  Rhodophyceae, t he  c r u s t o s e  
a l g a e  a r e  more numerous i n  the  lagoon and on the  o u t e r  r e e f ;  however, 
g e l i d i a l  t u r f s  a r e  we l l  developed on the  lagoon's dead c o r a l s  and on the  
o u t e r  reef's f l ags tone .  Cyanophyceae make up the  3rd c l a s s  i n  the  a l g a l  
complement; i f  t he  usua l  ex tens ive  blue-green formations of a t o l l  lagoon 
bottoms a r e  n o t  found i n  Mataiva, these  a lgae  do however form a d i s c r e t e  
f e l t  on dead c o r a l s  and on Halophila leaves ;  t h e i r  development i s  a l s o  
important  on beach edges, where they form an  a l g a l  mat a t  times very 
th i ck ,  and i n  the brackish  ponds of the  a t o l l  r i m .  

The d i s t r i b u t i o n  of a l g a e  i n  the  lagoon i s  f a i r l y  homogeneous. Few 
spec i e s  a r e  p re sen t  simultaneously. The s p e c i f i c  d i v e r s i t y  and abundance 
inc rease  cons iderably  near  the  zones of water  exchange wi th  the  ocean 
(hoa and pass) .  On the  o u t e r  reef  f l a t ,  the  eroded f l a g s t o n e  is covered 
wi th  G e l i d i a l e s  t u r f ,  while  the  brown a l g a  Pocockie l la  v a r i e g a t a  i s  
dominant on i t s  o u t e r  zone. Near the  r ee f  f r o n t ,  so£ t a l g a e  common t o  
t h i s  zone (Microdyction, Dyc t i o sphae r i a  cavernos i ,  ~ e o m e r c s  van bosse) 
appear ,  a s  wel l  a s  c r u s t o s e  c o r a l l i n a c e a e ,  Po ro l i t hon  onkodes, 
Cheva l i e r i c rus t a  sp. But they never form an  a l g a l  r i d g e  - t y p i c a l  of the  
reef  f r o n t  of an a t o l l ,  and t h e i r  mass always remain poorly developed. 

Thus, Mataiva's marine f l o r a  is  t h a t  of a c losed  environment, wi th  
few spec i e s ,  some of which a r e  abundant. It i s  homogeneous and g radua l ly  
changes near  the ocean exchange zones. Although n o t  a r i c h  f l o r a ,  i t s  
v i t a l i t y  is demonstrated by the  presence of numerous young shoots .  The 
e x i s t e n c e  of l a r g e  grassbeds and the  unusual development of 
Halimeda (opunt ia  the d i s t i n c t i v e  c h a r a c t e r i s t i c s  of t h i s  
f l o r a .  



MATAIVA LAGOON FAUNA 

Zooplankton 

The zooplankton of Mataiva a t o l l  is mainly composed of t y p i c a l ,  
lagoonal  holoplanktonic  spec i e s  where 6 spec i e s  of Copepods, 2 spec i e s  of 
Chaetognaths,  1 Appendicularia,  1 0 s  t racod  and 1 Decapod Serges t i d  a r e  
dominant. Su rp r i s ing ly ,  the  meroplankton i s  extremely r a r e ,  5% of the  
t o t a l  plankton, whereas i t s  t r u e  c o n t r i b u t i o n  i s  usua l ly  35-65%. This  
meroplank  t o n  i s  made up of c r u s t a c e a n  l a r v a e  (Stoma t o p o d s ,  Decapod 
Reptant ia  and Na tan t i a ) ,  f i s h  eggs and l a rvae ,  and Foraminifera.  I n  
o t h e r  r e s p e c t s ,  while  a l l  of the  Mataiva zooplankton s p e c i e s  a r e  recorded 
from o the r  a t o l l s ,  the absence of groups occurr ing  i n  a t o l l s  open t o  the  
ocean, e.g. Pteropods, Sa lps ,  Do l io l id s  and some Copepods, i s  noteworthy. 

The zooglankton biomass i s  much hi.?her than i n  the  nearby ocean: 
300-500 mg/m i n  the  lagoon, 10-18 mg m i n  t he  ocean. 

The d i s t r i b u t i o n  of t h i s  biomass i s  very heterogeneous. 
Hor izonta l ly ,  the  western and southern s e c t o r s  of the a t o l l  a r e  about  3 

times r i c h e r  than the  e a s t e r n  and no r the rn  a reas .  V e r t i c a l l y ,  a ve y 
marked d i u r n a l  s t r a t i f  i c a t i - y  e x i s t s  between the  s u r f a c e  (80 mg m-') 
and the  bottom (2 000 mg m ) of the lagoon. This  phenomenon has been 
observed i n  o the r  a t o l l s :  Rangiroa ( ~ i c h e l ,  1971), Mururoa ( ~ i c h e l ,  
1969), Takapoto (Renon, 1977), Bik in i  (Johnson, 1949). 

The ocean-lagoon exchanges through the  hoa and the  pass  a r e  very 
important:  e n t r y  of reef  plankton, mainly meroplankton, and outpouring of 
lagoon plankton through the  pass ,  i n  quan t i t y  about  35 times h igher  than 
what  e n t e r s  t h e  lagoon.  The lagoon t h u s  c o n s t i t u t e s  a n  e x t r e m e l y  
product ive environment, g r e a t l y  enr ich ing  the  nearby ocean. 

The abundance and composition of Mataiva's zooplankton a r e  somewhat 
unusual : 

F i r s t l y  , i t s  biomass i s  on the  average 2 to-+ times g r e a t e r  than i n  
o t h e r  Polynesian a t o l l  lagoons : 300 t o  500 mg m $t Mataiva, 50 t o  150 
mg m-3 a t  Moruroa (Renon, unpubl.) ,  47 t o  61  mg m- a t  Takapoto (Ranon, 
1977). The confinement of waters  only p a r t i a l l y  exp la ins  t h i s  pheno- 
menon, s i n c e  Takapoto, a c losed  a t o l l ,  i s  poorer i n  zooplankton. 

S q o n d  1-y , the s c a r c i t y  of meroplanktonic forms c h a r a c t e r i s t i c  of 
Ma taiva's zooplankton might be r e l a t e d  t o  the  depauperate  ben th i c  fauna, 
hence t o  l i g h t e r  graz ing  and may account  i n  p a r t  f o r  a r i c h  biomass. 

fin all^, the  n u t r i t i o n a l  b a s i s  of zooplankton populat ions remains 
d i f f i c u l t  t o  def ine .  The phytoplankton biomasses a r e  n o t  i n  equi l ibr ium 

i t h  the zooplankton abundance, a l though the  turnover  r a t e  of phyto- 
plankton appears  very high; however, the  s e s  ton p a r t i c l e s ,  which suppor t  
b a c t e r i a l  development, may be d i r e c t l y  used by the  zooplankton. 



A s  i s  o f t e n  t h e  c a s e  i n  c l o s e d  a t o l l  l a g o o n s  ( C h e v a l i e r  e t  
Denizot,  l979) ,  the  s p e c i f i c  d i v e r s i t y  of Mataiva lagoon c o r a l s  i s  
e s p e c i a l l y  low. Only 28 s p e c i e s  have been recorded i n  the  lagoon (Table 
C ) .  The a r e a s  of maximum d i v e r s i t y  (12-14 spp.) have been found a t  
s t a t i o n s  on the  N and S c o a s t s  of the  a t o l l .  This  r e l a t i v e  v a r i e t y  i s  
r e l a t e d  t o  hydrodynamic cond i t i ons ,  due t o  t he  nearness  of t he  hoa and 
the  genera l  flow of the  water ac ros s  the  no r the rn  and southern  edges of 
the lagoon. In  f a c t ,  only those s t a t i o n s  removed from the  hoa and the 
pass  have a  low population. 

The cover r a t e  by s c l e r a c t i n i a n s  is  gene ra l ly  very poor. The 
co lon ie s  a r e  mainly loca t ed  on the  tops of t he  lagoon p a r t i t i o n s ,  a long 
the  edges of the pools. P o r i t e s  l oba ta ,  forming m i c r o a t o l l s  on the  
shoa l s ,  and Acropora to r tuosa ,  more gene ra l ly  covering the  pool s i d e s ,  
a r e  the  2 most commonly repor ted  spec i e s .  Other spec i e s ,  Montipora 
aequi  t ube rcu la t a  and Zeptas  t r e a  purpurea, a r e  widely d i s t r i b u t e d ,  bu t  
form a poor cover because of the  smallness  of t h e i r  co lonies .  

The c o r a l  fauna's v i t a l i t y  seems t o  be very  poor and dead co lon ie s  
a r e  numerous. The percentage of l i v i n g  c o r a l s ,  which i s  a lmost  30% near  
the hoa but  t ape r s  t o  0 i n  the  e a s t e r n  p a r t  of the  a t o l l ,  i s  d i r e c t l y  
connected with hydrodynamic condi t ions  . However, the s i z e  of t he  dead 
co lon ie s  of P o r i t e s  and Acropora i n d i c a t e s  a n  a c c i d e n t a l  o r i g i n  f o r  t h i s  
condi t ion .  The combination of s e v e r a l  environmental f a c t o r s ,  such a s  a  
low water l e v e l  a long wi th  much r a i n  o r  i n t e n s e  sunshine,  is l i k e l y  t o  
induce, i n  c e r t a i n  p a r t s  of the  lagoon, hydro logica l  cond i t i ons  incom- 
p a t i b l e  wi th  c o r a l  s u r v i v a l ,  thus causing massive death.  

The i n h a b i t a n t s  of the  a t o l l  repor ted  the  occurrence of such an  
event  i n  November 1978, repea ted  i n  November 1980: water l e v e l  oat 52 cm, 
extremely s t rong  s u n l i g h t  and water temperatures  c l o s e  t o  32 C f o r  10 
days. The lagoon waters  turned green-brown i n  c e r t a i n  p a r t s  and produced 
a  nausea t ing  odour. I n  May 1981, the l i v e  c o r a l  cover was low throughout 
the lagoon, exceeding 10% only near  the  hoa. Other measurements taken i n  
Oc tobe r  1983 show a c o n s i d e r a b l e  i n c r e a s e  i n  l i v e  c o v e r .  Such a  
s i t u a t i o n  i s  only p o s s i b l e  a s  a  r e s u l t  of oceanic  inf lows ,  a l lowing 
recru i tment  of l a rvae  and a  r e t u r n  t o  cond i t i ons  favouring the  growth of 
the  surv iv ing  spec ies .  

The o u t e r  reef  c o r a l  fauna i s  much more d i v e r s i f i e d  than t h a t  i n  the  
lagoon (F igure  10).  These co lon ie s  a r e  o f t e n  small  o r  very encrus t ing .  
The eroded reef  f l a t  f l a g s t o n e  i s  l i t t l e  co lonised  by c o r a l s  which mainly 
develop nea r  the r ee f  f r o n t .  Acropora and Poci l lopora  a r e  the 2 b e s t  
represented  genera.  

Holluscs 

The malacological  fauna of Mataiva, wi th  222 spec i e s  recorded (Table 
D), i s  very unequally d i s t r i b u t e d  between the  lagoon and the  o u t e r  r ee f .  

On the o u t e r  r e e f ,  169 spec i e s  (156 gastropods and 13 b iva lves )  have 
been recorded. This fauna is  f a i r l y  s i m i l a r  t o  those of o t h e r  Tuamotu 
ou te r  r e e f s .  Ner i ta  p l i c a t a ,  Nodoli t t o r i n a  leucos t i c  ta and L i t t o r i n e a  



coccinea occupy the  upper zone, where the  s c a r c i t y  of Tec ta r iu s  
grandina tus  is  r a t h e r  s u r p r i s i n g .  The reef  f l a t  f l a g s t o n e  harbours 
n e a r l y  30 spec i e s  of which a l a r g e  ma jo r i t y  belongs t o  a carnivorous 
ep i fauna  (Vasum, Conus, e t c . ) .  A wide v a r i e t y  of forms can be c o l l e c t e d ,  
a l t h o u g h  none i s  a b u n d a n t  e x c e p t  Cypraea moneta.  The f a u n a  of t h e  
f  o rereef  i s  dominated by Turbo se tosus ,  a c t i v e l y  exp lo i t ed  by t h e  a to l l ' s  
i nhab i t an t s .  Live Drupa morum and Cypraea capu t - se rpen t i s  a r e  abundant 
t he re  a s  we l l  a s  numerous s h e l l s  coming from the  o u t e r  s lope ,  evidence of 
i t s  r i chness .  

I n  the  lagoon, 77 spec i e s  have been co l l ec t ed :  55 gastropods and 22 
bivalves.  The spec i e s  d i s t r i b u t i o n  i s  very uneven: the  r i c h e s t  fauna 
occurs  near  the hoa i n  the S of the  a t o l l .  Here, the  more abundant 
spec i e s  belong t o  t he  ep i fauna  (Cypraeidae, ~ u c c i n i d a e ) :  up t o  20 Cyprea 
obvela ta  per  m2 under c o r a l  blocks;  on the  sandy shoa l s ,  Cypraea moneta 
i s  the  only macromollusc found. One boring spec i e s ,  Lithophaga 
cinnamomina, inhab$ts the  P o r i t e s  co lon ie s ,  a t  the  r a t e  of s e v e r a l  dozen 
i n d i v i d u a l s  per  dm of the l i v i n g  sur face .  There i s  a l s o  a d i f f e r e n c e  
between the  windward and leeward c o a s t s  of t he  same r e e f :  - Arca 
ven t r i cosa ,  Pinctada m a r g a r i t i f e r a  and Tridacna maxima a r e  more abundant 
on the leeward s ide .  

Moving away from the S of the  a t o l l ,  t he re  is  a cons ide rab le  d e c l i n e  
i n  the  malacological  fauna. The sandy shoa l s  a r e  occupied by a few 
Cardium fragrum beds. A small  oys t e r ,  Crassos t rea  cuccu la t a ,  i s  
p a r t i c u l a r l y  abundant on the  branches of dead Acropora. The endofauna of 
bottom sediments is  a l s o  unusual,  c o n s i s t i n g  of many spec i e s  unknown 
elsewhere i n  French Polynesia .  

Along the lagoon and motu edges, the  malacological  fauna shows 
l i t t l e  d i v e r s i t y ,  only 3 spec i e s  being found there .  The absence of t he  
N a s s e s ,  M i t r e s ,  Cones and T e r e b r e s  u s u a l l y  found i n  t h i s  zone i s  
su rp r i s ing .  

On the l i t t o r a l  f r i n g e  of the motu, 3 spec i e s  appear i n  succession:  
L i t t o r i n a  coccinea,  Ner i t a  p l i c a t a  and Clypeomorus b rev i s ,  w h i l s t  the  
Ce r i th idae  and Cypraeidae usua l ly  p re sen t  i n  t he  upper l e v e l s  a r e  absent .  
I n  the  same way, the hoa con ta in  an  impoverished homogeneous mollusc 
fauna (8 s p e c i e s )  which i s  c h a r a c t e r i s t i c  of semif unc t iona l  hoa 
( func t ion ing  - i n t e r m i t t e n t y ) .  

Ma t a iva ' s  m a l a c o l o g i c a l  f a u n a ,  which i n c l u d e s  a b o u t  1 / 5  of t h e  
spec i e s  recorded i n  French Polynesia  (Richard, 1982), appears  t o  be, on 
the  whole, f a i r l y  r i c h .  However, the  lagoon fauna is ,  on the  whole, poor, 
e s p e c i a l l y  away from the zones under oceanic  inf luence .  Only a few 
s p e c i e s  (Lithophaga cinnamomina, Crassos t rea  cuccu la t a )  a r e  r e a l l y  very 
abundant. However, t h i s  malacological  fauna is  unusual. because of the 
uncommon spec i e s  found i n  the  sediments and on the  reef  f l a t s  and the  
wide he terogenei ty  of the  populat ions.  

Crustacean fauna 

The crus tacean  fauna of Mataiva a t o l l  inc ludes  about  100 spec i e s  
( M o n t e f o r t e ,  1984) .  Most s t u d i e s  have  been  c a r r i e d  o u t  on  c r a b s ,  



e s p e c i a l l y  co ra l - a s soc i a t ed  spec i e s ,  and on mud-shrimps, which a r e  very 
numerous on the  sandy shoals .  

Crustacea i n h a b i t  a l l  environments i n  Mataiva. Land c rabs  (Cardisoma 
c a r n i f e x )  a r e  p l e n t i f u l  i n  t h e  c o c o n u t  g r o v e s ,  a s  a r e  h e r m i t  c r a b s  
Coenobita p e r l a t u s .  The coconut c r ab  l a t r o ,  on the  con t r a ry ,  is 
r i b a b l y  because of ove r - co l l ec t ing  

The sandy environments of the  lagoon a r e  densely occupied by the  
mud-shrimps C a l l i c h i r u s  armatus l i v i n g  i n  permanent burrows. Dens i t i e s  
up t o  3 mud-shrimps per  square metre were observed on the  muddy b o t t  m s  S 
of the bas ins ;  they a r e  lower i n  the shallow waters  (0.5 t o  1 ind./m ). 
For the  whole l a  oon, the  es t imated  populat ion of C. armatus ranges from 9 
2.38 t o  4.76 10 ind iv idua l s ,  i .e .  a biomass of 285 t o  571 tons  wet 
w e i g h t  (100  t o  200 kg p e r  h e c t a r e ) .  C a l l i c h i r u s  a r m a t u s  i s  a g r e a t  
sediment reworker, feeding on the mud which f a l l s  i n t o  i t s  g a l l e r y ,  and 
genera t ing  cons iderable  d is turbance .  It  has been es t imated  t h a t  the 
upper cent imet re  of mataiva's bottom sediment passes  through the  
mud-shrimps' burrows 4 t o  9 t imes per  year .  Living a l s o  i n  a burrow, t he  
stomatopod Lys iosqu i l l a  maculata ("varo") i s  common and much pr ized  
because of i t s  t a s t y  f l e s h .  A c r a b  Calappa hepa t i ca  i n h a b i t s  t hese  sandy 
su r f aces ,  being we l l  adapted t o  t h i s  biotope. The hard s u b s t r a t e s  i n  the 
lagoon, and e s p e c i a l l y  P o r i  t e s  mic roa to l l s ,  she1 t e r  a reduced fauna,  
dominated by 2 Xanthidae, Chlorodie l la  n ig ra  and Phymodius ungulatus ,  and 
1 Portunidae,  Thalamita admete, more numerous near  the  hoa. 

The t r a n s i t i o n  zones (hoa and pass)  and the  o u t e r  reef  f l a t s  harbour 
a much more abundant and d i v e r s i f i e d  popula t ion  than does the lagoon. 
The hoa and the  pass con ta in  many spec i e s  of the  o u t e r  r ee f  f l a t ,  which 
occas iona l ly  e n t e r  the  lagoon: - ~ h ' l o r o d i e l l  cy therea ,  Liomera - b e l l a ,  
P i lod ius  p u g i l .  One a l s o  f i n d s  many juven i l e s  of ou te r  reef  spec ies :  
E t i s u s  laevimanus, Thalamita and Lep todius .  The Grapsidae and Paguridae 
a r e  dominant i n  the  s l i g h t l y  sumserged zones. 

On t h e  o u t e r  r e e f  f l a t s ,  t h e  f a u n a  i s  e q u a l l y  a b u n d a n t  and 
d i v e r s i f i e d ,  p a r t i c u l a r l y  on the  reef  f r o n t  (Table E ) .  Many spec i e s ,  
such a s  the  c r a y f i s h ,  ~ a l u n i r u s  p e n i c i l l a t u s ,  climb the  o u t e r  s lope  a t  
n i g h t  and a r e  found on the c r e s t .  The exposure of t he  r ee f  f l a t  modif ies  
the c rus tacean  fauna and i t s  d i s t r i b u t i b n ;  thus ,  P lagus ia  spec iosa  i s  
a b u n d a n t  on t h e  whole exposed  r e e f  f l a t  b u t  l e s s  commonly found on 
s h e l t e r e d  r e e f s  and there  l imi t ed  t o  the reef  f r o n t .  

On these  ou te r  r e e f s ,  the  presence of l i v i n g  c o r a l s  induces the 
ex i s t ence  of a wel l  developed symbiotic fauna. This  c o n s t i t u t e s  up t o  
80% of the ind iv idua l s  a s soc i a t ed  with a l i v i n g  c o r a l .  The Xanthidae 
among the  Brachyoura and the Alpheidae among the  Natant ia ,  a r e  most 
abundant. I n  p e r t i c u l a r ,  c r abs  of the  genus Trapezia  (2. spec iosa ,  x. 
b e l l a  and - T. formosa) r e s t r i c t e d  t o  the  c o r a l  Poc i l l opora ,  a r e  
p a r t i c u l a r l y  numerous i n  the  f r o n t a l  zones. 

O t h e r  m a r i n e  i n v e r t e b r a t e s  

A t  p r e sen t ,  only the major i n v e r t e b r a t e  groups have been s tudied .  
However, some i n t e r e s t i n g  observa t ions  on o t h e r  groups may be c i t e d .  



.The sponges a r e  abundant i n  t he  lagoon under the  empty Tridacna 
s h e l l s  o r  c o v e r i n g  t h e  dead  Acropora  b r a n c h e s .  Many s p e c i e s  w i t h  
b r i g h t i s h  co lou r s  a r e  p re sen t ,  b u t  the  co lon ie s  a r e  u sua l ly  small ,  except  
f o r  one black spec i e s ,  sometimes over  20 cm high,  which i s  found i n  the  
lagoon and on the  o u t e r  reef  s lope .  

The echinoderms i n c l u d e  few s p e c i e s  b u t  some of them a r e  v e r y  
abundant. Such is  the case ,  i n  the lagoon, of the  black sea-cqcumber, 
Halodeima -9 a t r a  wi th  d e n s i t i e s  reaching 1 o r  2 i nd iv idua l s  per  m-L. This  
spec i e s  i s  known t o  p r e f e r  more o r  l e s s  confined environments (Sa lva t ,  
1975; S a l v a t  e t  a l .  ,1979). Another sea  cucumber, Cucumaria sp.,  i s  of ten  
found near  the  hoa under empty Tridacna s h e l l s .  

On the o u t e r  r e e f ,  one may f i n d  two o t h e r  Holothurians,  the  t h i n ,  
1-ong Synap t e s  near  the beach, and the  rounded, white  spo t t ed  Bohadschia 
a rgus  on the reef  f l a t  f lags tone .  But urch ins  a r e  more abundant there .  - 
Echinometra mathaei i s  p re sen t  i n  the reef  f l a t  c a v i t i e s ;  nea r  the  reef  
f r o n t ,  the penc i l  u rch in  Heterocent ro tus  mamillatus i s  o f t e n  found a t  the  
base of the  spu r s ,  while  the  helmet urch in ,  Colobocentrotus pedif e r ,  
whose morphology is wel l  adapted t o  r e s i s t  wave a c t i o n ,  i s  more abundant 
on the  upper p a r t  of t he  spu r s ,  e s p e c i a l l y  t he  r e l i c t  a l g a l  r i d g e  of t he  
swell-exposed southern reef  f r o n t s .  

Ascidians form very d i s c r e t e  co lon ie s  and a r e  n o t  we l l  known i n  
French Polynesia .  However, symbiot ic  a s c i d i a n s ,  a s soc i a t ed  wi th  green 
a l g a e  (Prochloron) ,  a r e  p re sen t  i n  Mataiva lagoon on the  dead Acropora 
branches, and a t  the  base of t he  spurs  on the  o u t e r  r ee f .  

Fishes 

The i ch thyo log ica l  fauna of Mataiva lagoon is  poor, n o t  only i n  
number of s p e c i e s ,  b u t  a l s o  i n  number of i n d i v i d u a l s .  Of t h e  115 
spec i e s  recorded (Table F), only 10 seem well e s t a b l i s h e d  i n  the  lagoon 
and a r e  i n  evidence a t  p r a c t i c a l l y  a l l  the  s t a t i o n s .  These a r e  u sua l ly  
small  i nd iv idua l s  belonging t o  
noc tu rnus ) ,  the  Pomacentridae 
(Chae todon a u r i g a ,  - C. ephippium) 
(Scarus sordidus.  Scarus SD. 1. -. - 
more o r  l e s s  c losed  a t o l l s ,  a r e  

the  Gobiidae (~mblygob ius  phalaena, &. 
(Chromis coe ru l ea ) ,  the  Chaetodontidae 
, o r  j uven i l e s  of Mullidae and Scar idae  

Some -species ,  common t o  the  lagoons of 
n o t  found i n  Mataiva: Arothron h i sp idus ,  

Chromis d imidia tus .  

Near the hoa and the pass ,  the number of spec i e s  repor ted  inc reases  
cons iderably  (40-52 spec i e s ) .  General ly ,  t h e r e  i s  much he terogenei ty  i n  
the  d i s t r i b u t i o n  and abundance of the  f i s h  popula t ions  of Mataiva lagoon. 
More d e t a i l e d  s t u d i e s  (Be l l  and Galz in  1984, Galz in  1985), c a r r i e d  o u t  i n  
1981 and 1983, have demonstrated the  c l o s e  r e l a  t i o n  e x i s  t i n g  be tween the 
abundance and d i v e r s i t y  of t he  f i s h  fauna ( t o t a l  num e r  of spec i e s ,  - 2 -9 
number of s p e c i e s  250 m , number of i n d i v i d u a l s  250 m ) and the  l i v e  
c o r a l  cover. Changes i n  l i v e  c o r a l  cover,  es t imated  t o  be a s  small  a s  0 
t o  < 2% and < 2 t o  2 t o  < 5%, produced s i g n i f i c a n t  i n c r e  s e s  i n  the  t o t a l  -1 
number of spec i e s  and the number of i n d i v i d u a l s  250 m . On the  o the r  
hand, the  reef  complexity, which i s  the  same f o r  dead and l i v i n g  c o r a l  
co lonies ,  is  without  any in f luence  on f i s h  populat ions.  



I n  the  pass  and on the o u t e r  r ee f  f l a t s ,  the  i ch thyo log ica l  fauna is 
much r i c h e r  and made up of numerous spec i e s  from the  o u t s i d e  b u t  which do 
n o t  pass  i n t o  the  lagoon, such a s  t r i g g l e r  f i s h e s  ( B a l i s t o i d e s  undulatus ,  
Pseudobal i s tes  falvomarginatus ,  j acks  ( ~ a r a n x  t r i f a s c i a t u s ) , e m p e r o r s  
( ~ e t h r i n u s  mahsena), g o a t f i s h e s  (Mugil a n g e l i ,  M. v a i g i e n s i s ) .  

On t h e  o u t e r  s l o p e s ,  t h e  f i s h  p o p u l a t i o n  i s  dominated  by t h e  
Acanthuridae family,  mainly Naso and Acanthurus. Pomacentridae, 
Ser ran idae ,  Lut jan idae  and Chaetodontidae a r e  equa l ly  abundant. The 
s p e c i f i c  r i chness  is  a t  i t s  maximum between 10 and 20 m (70 s p e c i e s ) ,  
whereas the maximum abundance i s  found between 3  and 10 m. The e f f e c t  of 
the  1983 cyclones on the  ou te r  r e e f s ,  causing massive c o r a l  d e s t r u c t i o n ,  
has brought about  a  s l i g h t  decrease  of the  herbivorous popula t ions ,  but ,  
above a l l ,  a  r e d i s t r i b u t i o n  of c e r t a i n  spec i e s  and a  much higher  d e n s i t y  
i n  the  upper l e v e l s  of 3  t o  10 m. 

CONCLUSIONS 

Mataiva a t o l l  has a  s i n g u l a r  morphology whose major c h a r a c t e r i s t i c  i s  
the  p a r t i t i o n i n g  of the  lagoon i n t o  numerous pools.  This  i s  due t o  i t s  
p e c u l i a r  geo log ica l  h i s  to ry ,  dur ing  which s e v e r a l  per iods  of u p l i f t  and 
subsidence occurred. During the  per iods  of emergence, e ros ion  processes  
r e s u l t e d  i n  the formation of a  k a r s t i c  r e l i e f ,  i n  t he  c a v i t i e s  of which 
phosphate d e p o s i t s  accumulated. 

The p r e s e n t  morphology,  moulded o n t o  t h e  f o r m e r  one ,  h a s ,  a s  a  
consequence, c r ea t ed  p a r t i c u l a r  hydro logica l  cond i t i ons  i n  the lagoori: 
very high t u r b i d i t y ,  cons iderable  v a r i a t i o n s  i n  water l e v e l ,  high 
n u t r i e n t  concent ra t ions .  

The b i o l o g i c a l  communities of the lagoon show the  c h a r a c t e r i s t i c s  of 
a  c l o s e d  env i ronmen t :  few s p e c i e s  a r e  p r e s e n t ,  b u t  some a r e  v e r y  
abundant. Mataiva s t ands  ou t  among a t o l l s  because of i t s  high l e v e l  of 
primary product ion,  abundant zooplankton and a  f a i r l y  poor, b u t  very 
uneven d i s t r i b u t e d ,  benth ic  macrof auna. This  l a t t e r ,  s u b j e c t  t o  s t rong  
v a r i a t i o n s  i n  hydro logica l  cond i t i ons ,  can s u f f e r  enormous m o r t a l i t y  
l e v e l s ,  a f f e c t i n g  e s p e c i a l l y  t he  c o r a l s .  However, the  evo lu t ion  observed 
s i n c e  1981 seems t o  i n d i c a t e  t h a t  t h i s  i s  an  a c c i d e n t a l  phenomenon and 
t h a t  the  lagoon's b i o l o g i c a l  communities r e t a i n  the  c a p a b i l i t y  to  su rv ive  
and grow under d i f f i c u l t  condi t ions .  

Future r e sea rch  on Mataiva a t o l l  must take i n t o  account  t he  wide 
range of v a r i a t i o n  i n  the d i s t r i b u t i o n  and abundance of i t s  lagoonal  
populat ions.  This  f a c t  seems t o  be c l o s e l y  r e l a t e d  t o  the  hydro logica l  
environment and i t s  long-term v a r i a t i o n s .  Such r e sea rch  w i l l  mainly 
concern the  hydrology, the primary producers and a  q u a n t i t a t i v e  
eva lua t ion  of the  benth ic  and i ch thyo log ica l  fauna. 

Although Mataiva seems t o  be a  very s p e c i a l  a t o l l  whose chara- 
c t e r i s t i c s  cannot be used a s  a  model f o r  t he  o t h e r  Tuamotu a t o l l s ,  i t  is  
a  very i n t e r e s t i n g  experimental f i e l d  f o r  some eco log ica l  s t u d i e s ,  e.g. 
the  r e l a t i o n s h i p  between l i v e  c o r a l  cover and r ee f  f i s h  populat ions.  A 
f i s h  survey, s i m i l a r  t o  those made i n  1981 and 1983, i s  a l r eady  planned 
f o r  mid-1985, t o  fol low the changes i n  the  f i s h  communities, a s  the  
c o r a l s  recover  from almost complete d e s t r u c t i o n  i n  1980. 
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Table A : Distribution of the phytoplanktonic species in the different 
sectors of the lagoon. 

DIATOnOPHYCEAE 
Achnan thes sp. 
Actinoptychus undulatus 
Amphiprora alata 
Amphora bigibba 
Amphora exsecta 
Amphora obtusa 
Amphora ostrearia 
Amphora robusta 
Amphora sp. 
Asterionella kariana 
Asterolampra marylandica 
Biddulphia sp. 
Caloneis liber 
Caloneis sp. 
Campylodiscus innominatus 
Chaetoceros sp. 
Climacosphenia monil igera 
Cocconeis sp. 
C. placentula var.euglypta 
Coscinodiscus cf eccentricus 
Coscinodiscus radiatus 
Cyclotella menneghinianna 
Diploneis bombus 
Hemidiscus cuneiformis 
Grammatophora marina 
Gyrosigma corallinum 
Gyrosigma sp. 
Lycmophora Ehrenbergii 
Mastogloia af firmata 
Mastogloia binotata 
Mastogloia corsicana 
Mastogloia decussata 
Mastogloia ery threa 
Mas togloia f imbr iata 
Mastogloia horvathiana 
Mastogloia occulata 
Mastogloia ovata 
Mastogloia ovulum 
Mastogloia cf pseudoparadoxa 
Mastogloia splendida 
Mastogloia cf tenuis 
Mastogloia sp. 
Navicula exigua 
Navicula granulata 
Navicula longa 
Navicula lyra 

North Pass 



Navicula  cf  m e n i s c u l u s  
Nav icu la  pe robesa  
Nav icu la  sp. 
N i t z s c h i a  a c u t a  
N i t z  s c h i a  c l o s t e r i u m  
N i t z s c h i a  d i s t a n s  
N i t z s c h i a  l o n g i s s i m a  
N. p u n c t a t a  va r  c o a r c t a t a  
N i t z s c h i a  sigma 
N i t z s c h i a  s e r i a t a  
N i t z  s c h i a  v e n t r i c o s a  
N i t z s c h i a  sp. 
P lagiogramma atomus 
Pleuros igma sp. 
Podocys t i s  s p a t h u l a t a  
Rhabdonema a d r i a t i c u m  
R h i z o s o l e n i a  sp. 
S t a u r o n e i s  s a l i n a  
S u r i r e l l a  f a s t u o s a  
S u r i r e l l a  r e n i f  o rmis  
S u r i r e l l a  sp. 
Synedra u lna  
Synedra u n d u l a t a  
T h a l a s s i o s i r a  sp. 
Trachyne i s  sp. 
T r i c e r a t i u m  shadbol t ianum 
Trop idone i s  l e p i d o p t e r a  

DINOPHYCEAE 
C e r a t  i u m  pentagonum 
Dinophys i s  sp. 
E x u v i e l l a  sp .  
Gonyaulax s p i n i f  e r a  
Gymnodinium splendens  
Gymnodinium sp. 
Oxytoxum sp. 
Orn i  thocercus  q u a d r a t u s  
Oxytoxum sp. 
Prorocentrum sp. 
P ro toper id in ium sp. 

CBLOROPHYCEAE 
C a r t e r i a  sp.  
Chlamydomonas sp.  
Nephroselmis sp. 
Pyramimonas sp. 

CYANOPHYCEAE 
O s c i l l a t o r i a  sp. 
Pseudanabaena sp.  
S p i r u l i n a  sp. 

CRYPTOPHYCEAE 
COCCoLITHoPHORAcEbE 

E a s t  I North I Pass 1 H o a  I Center 



Table B: Distribution of the main algal species in the lagoon and the 
outer reef. 

:yANOpHYcEAE 
Calothrix sp. 
Hassalia byssoides 
Lyngbia majuscula 

XRY SOPHYCEAE 
Chrys onephros sp. 

?EIEOPHYCEAE 
Dictyota sp. 
Lobophora variegata 
Sphacelaria f urcigera 
Sph. tribuloides 
Turb inaria ornata 

XLOROPHYCEAE 
Acetabularia moebii 
Avrainvillea lacerata 
Boodlea sp. 
Bryopsis sp. 
Caulerpa peltata 
Caulerpa racemosa 
Caulerpa serrulata 
Caulerpa sp. 
Codium adherens 
Dictyosphaeria sp. 
Enteromorpha sp. 
Halimeda discoidea 
Halimeda opuntia 
Microdictyon sp. 
Neomeris sp. 
Struvea elegans 
Trichosolen sp. 

tElODOPHYCEAE 
Centroceras clavulatum 
Ceramium tenerrimum 
Ceramium sp. 
Chevaliericrusta sp. 
Gelidium crinale 
Gelidium pusillum 
Herposiphonia secunda 
Hypnea sp. 
Jania sp. 
Liagora decussata 
Porolithon onkodes 
Porolithon craspedium 
Polysiphonia sp. 
Pterocladia media 

L a g o o n  
teef )oter 1 Boa I P a s s  I E a s t  I N o r t h  I C e n t e r  



PSAMMOCORA CONTIGUA 
PSAMMOCORA S U P E R F I C I A L I S  
POCILLOPORA DAMICORNIS 
POCILLOPORA EYDOUXI 
POCILLOPORA VERRUCOSA 
ASTREOPORA MYRIOPHTHALMA 
MONTIPORA AEQUITUBERCULATA 
MONTIPORA COMPOSITA 
MONTIPORA EDWARDS1 
MONTIPORA INFORMIS 
MONTIPORA TUBERCULOSA 
MONTIPORA TURGESCENS 
MONTIPORA VERRUCOSA 
ACROPORA DANA1 
ACROPORA HUMILIS 
ACROPORA LATISTELLA 
ACROPORA ROBUSTA 
ACROPORA TORTUOSA 
ACROPORA VALIDA 
PAVONA MINUTA 
PACHYSERIS SPECIOSA 
FUNGIA FUNGITES 
PORITES (SYNARAEA) CONVEXA 
PORITES (NAPOPORA) IRREGULAR1 
PORITES LICHEN 
PORITES LOBATA 
PORITES C F  SOLIDA 
FAV I A  PALL IDA 
FAVIA ROTUMANA 
FAVIA STELLIGERA 
LEPTASTREA PURPUREA 
LEPTASTREA TRANSVERSA 
CYPHASTREA SERAILA 
PLATYGYRA DAEDALEA 
MONTASTREA CURTA 
ACANTHASTREA ECHINATA 
LOBOPHYLLIA CORYMBOSA 

' 
OUTER I PASS LAGOON 
REEF NORTH SOUTH CENT? , 7t ;T 

D e a d  C o l o n i e s  

Table C : Distribution of the main spec ies  of Scleractinians on the 
outer r e e f  and in the lagoon. 



Table 3: L i s t  of Molluscs catalogued i n  t h e  lagoon and on t h e  ou t e r  r ee f  

CLASS GASTROPODA 
SUB-CLASS PROSOBRANCHIA 

Order Archaeogastropoda 
HALIOT IDAE 

H a l i o t i s  pulcherrima Gmelin, 1791 
PATELL IDAE 

P a t e l l a  f lexuosa  Quoy & Gaimard, 1834 
STOMATELL IDAE 

S tomate l la  sanguinea so dams, 1850) 
S t a n a t e l l a  v a r i a  s dams, 1850) 

TURB I N  IDAE 
Turbo argyrostomus Linn6, 1758 
Turbo pe thola tus  Linn6, 1758 
Turbo s e t o s u s  Gmelin, 1791 

NERITIDAE 
C l i  thon chlorostoma so rode rip, 1832) 
Ner i t a  p l i c a t a  Linn6, 1758 
Puper i ta  r e t i c u l a t a  (sowerby, 1832) 

Order Mesogastropoda 
NEOCYCLOT IDAE 

Amphicyclotus sp. 
LITTORINIDAE 

L i t t o r i n e a  coccinea (Gmelin, 1791) 
N o d i l i t t o r i n a  l e u c o s t i c  t a  ( ~ e e v e ,  1857) 
T e c t a r i u s  grandina tus  (Gmelin, 1791) 

TRUN CATELL IDAE 
T r u n c a t e l l a  sp. 

VE RMET IDAE 
Dendropoma maximum (sowerby, 1825) 
Serpulorb is  sp .  

PLANAXIDAE 
Planaxis  l i n e a t u s  (Da Costa ,  1776) 

MODULIDAE 
Modulus tectum ( ~ m e l i n ,  1791) 

CERITHIDAE 
Bi t t ium c f .  glareosum (Gould, 1861) 
B i t t i u m  zebrum (Kiener ,  1841) 
Cer i th iun  atrcmarginatum Dau tzenberg & Bouge, 1933 
Cerithium columna Sowerby, 1834 
Ceri  th iun  mu t a t  um Sowe rby , 1834 
Cerithium nesioticum P i l s b r y  & Vanat ta ,  1906 
Cerithium ros t ra tum Sowerby, 1855 
Cerithium salebrosum Sowerby, 1855 
Clypeomorus b rev i s  Quoy & Gaimard, 1834 
Clypeomorus moni l i fe rus  (Kiener ,  1841) 
Rhinoclavis  d i  adena Houbrick , 1878 
Rhinoclavis  s i n e n s i s  (Gmelin, 1791) 



EULIMIDAE 
Eulima sp .  

STROMBIDAE 
Strombus d e n t a t u s  ~ i n n 6 ,  1758 
Strombus g i b b e r u l u s  Linn6 , 1758 
S t ranbus  macu la tus  Sowerby, 1842 
Strombus m u t a b i l i s  Swainson,  1821 

CALYPTRAE IDAE 
C h e i l a  e q u e s t r i s  (L inn6 ,  1758) 

TRIVI IDAE 
T r i v i a  sp. 

CYPRAE IDAE 
Cypraea  c a p u t s e r p e n t i s  Linn6,  1758 
Cypraea ca rneo la  v a r  . prop inqua G a r r e t t  , 1879 
Cypraea cumingi i  Sowerby, 1832 
Cypraea d e p r e s s a  Gray,  1824 
Cypraea d i l l w y n i  S c h i l d e r ,  1922 
Cypraea e r o s a  Linn6,  1758 
Cypraea f  i m b r i a t a  Gmelin, 1791 
Cypraea g o o d a l l  i Sowerby, 1832 
Cypraea h e l v o l a  Linn6,  1758 
Cypraea i r r o r a t a  Gray, 1828 
Cypraea i s a b e l l a  Linn6,  1758 
Cypraea 1 e v i a t h a n  S c h i l d e r  & S c h i l d e r ,  1937 
Cypraea m a c u l i f e r a  ( ~ c h i l d e r  , 1932) 
Cypraea m a r  gar i t a  D i  1 lwyn , 181 7 
Cypraea minor idens  M e l v i l l ,  1901 
Cypraea moneta Linn6,  1758 
Cypraea nuc leus  Linn6,  1 758 
Cypraea o b v e l a t a  Lamarck, 1810 
Cypraea p o r a r i a  Linn6,  1758 
Cypraea sch i lde ro rum ( ~ r e d a l  e ,  1939) 
Cypraea s c u r r a  Gmelin, 1791 
Cypraea s e r r u l  i f e r a  S c h i l d e r  & S c h i l d e r  , 1938 
Cypraea s u b t e r e s  Weinkauff ,  1880 
Cypraea t a l p a  Linn6,  1758 
Cypraea t i g r i s  Linn6,  1758 
Cypraea v e n t r i c u l u s  Lamarck, 1810 

NATICIDAE 
Nat i ca  ga l  t e r  i ana Rec 1 uz,  1844 
P o l i n i c e s  melanostoma (Gmelin,  1791) 

CYMAT IDAE 
Cymatium gemmatum (Reeve,  1844) 
Cymatiun hepat icum ( ~ o d i n g ,  1798) 
Cymatium muricinum (Roding,  1798) 
Cymatium n i c o b a r i c  wn ( ~ o d i n ~ ,  1798)  
Cymatium rubeculum (L inn6 ,  1758) 
D i s t o r t i o  anus ( ~ i n n 6 ,  176 7) 
Gyrineum roseum (Reeve, 1844) 



BURSIDAE 
Bursa bufon ia  ( ~ m e l  i n ,  1791) 
Bursa  g r a n u l a r i s  ( ~ a d i n g ,  1798) 

COLUBRARI IDAE 
C o l u b r a r i a  n i t i d u l a  (Sowerby, 1833) 
C o l u b r a r i a  t o r t u o s a  (Reeve,  1844)  
C o l u b r a r i a  sp. 

Order Neogastropoda 
MURICIDAE 

Drupa c l a t h r a t a  ( ~ a m a r c k ,  1816) 
Drupa g r o s s u l a r i a  Roding , 1798 
Drupa morum (Roding,  1798) 
Drupa r i c i n u s  ( ~ i n n C ,  1758) 
Drupa s p e c i o s a  (Dunker,  1867) 
Drupe1 l a  c o r n u s  ( ~ o d i n ~ ,  1798 ) 
D r u p e l l a  f e n e s t r a t a  ( B l a i n v i l l e ,  1832) 
Drupe l l a  ochrostoma (Bal i n v i l l  e ,  1832) 
Homalocantha m a r t i n e t a n a  (Roding,  1798) 
M a c u l o t r i t o n  s e r r i a l  e ( ~ e s h a y e  s ,  1834) 
Manc ine l l a  t u b e r o s a  (Roding , 1798) 
Morula g r a n u l a t a  ( ~ u c l o s ,  1832)  
Morula m a r g a r i t i c o l a  ( B r o d e r i ~ ,  1832) 
Morula uva (Roding,  1798)  
Nassa f r a n c o l i n u s  ( B r u g u i & r e ,  1789) 
P t e r i n o t u s  l o e b b e c k e i  ( K o b e l t ,  1879) 
T h a i s  a c u l e a t u s  ( D e s h a ~ e s  & Milne-Edwards , 1844) 
ThaIs  armigera  (L ink ,  1807) 

CORALLIOPHIL IDAE 
C o r a l l i o p h i l a  c f .  porphyroleuca  (Crosse  1870) 
C o r a l l i o p h i l a  v i o l a c e a  ( K i e n e r ,  1836)  
Leptochoncus lamarcki  Deshayes, 1863 
Quoyula madreporarum (sowerby,  1832) 

BUCCINIDAE 
Cantharus  fumosus ( ~ i l l w ~ n ,  1817) 
Cantharus  s p i c a  ( ~ e l v i l l  & Standen ,  1895) 
Cantharus undosus ( ~ i n n C ,  175 8 )  
Engina i n c a r n a t a  (Deshayes ,  1834) 
Engina s p .  
P i s a n i a  d e c o l l a t a  (sowerby,  1833) 
P i s  a n i a  i g n e a  (Gmel i n ,  1791) 
P i s a n i a  iostoma (Gray,  1834) 
P i s a n i a  t r u n c a t a  (Hinds ,  1844)  

COLLUMBELLIDAE 
M i t r e l l a  s p .  
Pyrene f l a v a  (Brugu ih re ,  1789) 
Pyrene s c r i p t a  ( ~ a m a r c k ,  1822) 

NASSARIIDAE 
Nassa r ius  gaudiosus  (Hinds ,  1844) 
N a s s a r i u s  c f .  pauperus  (Gould,  1850) 



FASCIOLARIIDAE 
L a t i r u s  s angu i f l u u s  ( ~ e e v e ,  1847) 
L a t i r u s  sp. 
P e r i s t e r n i a  chloros toma ( sowerby, 1825)  
P e r i s t e r n i a  n a s s a t u l a  ( ~ a m a r c k ,  1822) 
P e r i s t e r n i a  s p .  

VAS IDAE 
Vasum ceramicurn ( ~ i n n 6 ,  1758) 

HARP IDA E 
Harpa g r a c i l i s  Broder ip  & Sowerby, 1829 

MITRIDAE 
I m b r i c a r i a  punc t a t a  (swainson,  1821)  
M i t r a  a s s i m i l i s  Pease ,  1868 
M i t r a  cof f e a  Schuber t & Wagner, 1829 
M i t r a  c o l u m b e l l i f o m i s  Kiener ,  1838 
M i t r a  cucumerina Lamarck, 1811 
M i t r a  f a s t i g i u m  Reeve, 1845 
Mitra f e r r u g i n e a  Lamarck, 1811  
M i t r a  l i t t e r a t a  Lamarck, 1811 
Mi t ra  p a u p e r c u l a  ( ~ i n n 6 ,  1758) 
M i t r a  p e l l i s s e r p e n t i s  Reeve, 1844 
M i t r a  s t i c t i c a  so ink, 1807) 

COSTELLARI IDAE 
Thala  m i r  i f  i c a  ( ~ e e v e ,  1845) 
Tha la  sp. 
Vexil lum cadaverosum ( ~ e e v e ,  1844) 
Vexillum crocatum ( ~ a m a r c k ,  1811) 
Vexil lum cumingi i ( ~ e e v e ,  1844) 
Vexi l l u m  speciosum (Reeve,  1844) 

TURR IDAE 
Clavus  formosus (Reeve,  1847) 
Daphnella s p .  
L i e n a r d i a  r u b i d a  (Hinds ,  1844) 
L i e n a r d i a  c f  r o s e o t i n c  t a  ( ~ o n t r o u z i e r  , 1872) 
X e n u r o t u r r i s  c i n g u l i f e r a  (Reeve,  1847) 

CON IDAE 
Conus a u r a t i n u s  Da Motta ,  1982 
Conus auricomus Hwass i n  Brugu ik re ,  1792 
Conus c a t u s  H w a s s  fi ~ G ~ u i k r e ,  1792 
Conus cha ldaeus  ( ~ o d i n g ,  1798) 
Conus c y l i n d r a c e u s  Broder ip  & Sowerby, 1830 
Conus d i s t a n s  Hwass i n  Brugu ik re ,  1792 
Conus ebraeus  ( ~ i n n 6 7 1 7 5 8 )  
Conus f l a v i d u s  Lamarck, 1810 
Conus geographus Linn6,  1758 
Conus l e g a t u s  Lamarck, 1810 
Conus l i v i d u s  Hwass i n  Brugu ih re ,  1792 
Conus magni f i cus  ~ e e G ,  1843 
Conus m i l e s  Linnh,  1758 
Conus m i l i a r i s  Hwass - i n  Brugu ik re ,  1792 
Conus p e r t u s u s  Hwass Brugu ik re ,  1792 



Conus p u l i c a r i u s  Hwass in B r u g u i k e ,  1792 
Conus r a t t u s  Hwass in Bruguihre ,  1792 
Conus r e t i f e r  Menke, 1829 
Conus s c a b r i u s c u l u s  Di l lwyn,  1817 
Conus s p o n s a l i s  Hwass in ~ r u g u i h r e ,  1792 
Conus t e n u i s t r i a t u s  Sowerby, 1858 
Conus t e x t i l i n u s  Kiener  , 1845 
Conus t u l i p a  Linn6,  1758 
Conus vexi l lum Gmelin, 1791 

TEREBR IDAE 
T e r e b r a  c r e n u l a t a  (L inn6 ,  1758) 
Ter e b r a  g u t  t a t a  ( ~ o d i n g  , 1798) 

Order Heterogastropoda 
ARCHITECTONIC IDAE 

H e l i a c h u s  i n f u n d i b u l i f o r m i s  ( ~ m e l i n ,  1791) 
. EPITONI IDAE 

Ep i toniurn sp.  
JANTHINIDAE 

J a n t h i n a  i a n t h i n a  (Linn6 , 1758) 
TRIPHOR IDAE 

T r i p h o r a  sp. 
SUB-CLASS OPISTEOBRANCHIA 

Order Entomotaeniata 
PYRAMIDELL IDAE 

Pyramide l l a  sp.  
Order Cephalaspidea 

ACTEONIDAE 
Pupa s o l i d u l a  (L inn6 ,  1758) 

HY DATINIDAE 
Hydat ina  amplus t re  (L inn6 ,  1758) 

ATYIDAE 
Atys sp.  

SUB-CLASS PULMONATA 
Order Basomnatophora 

ELOBI IDAE 
Melampus sp.  

CLASS BIVALVIA 
Order Arcoida 

ARC I DAE 
Arca i m b r i c a t a  Brugu ih re ,  1789 
Arca v e n t r i c o s a  Lamarck, 1819 

Order Mytiloida 
MYTIL IW 

L i  thophaga cinnamomina (Chemnitz , 1785) 
Modiolus a u r i c u l a t u s  Kraus s ,  1848 

PINNIDAE 
Pinna mur ica ta  Linn6,  1758 

PTERI IDAE 
Pinc  tada  macu l a t a  ( ~ o u l d  , 1850) 
P i n c t a d a  margar i t i f  e r a  (Linn6,  1758) 



ISOGNOMONIDAE 
Isognomon s p .  

PECTINIDAE 
Chlamys i n a e q u i v a l v i  s (sowerby,  1842 ) 
Chlamys sp .  

OSTRE IDAE 
C r a s s o s t r e a  c u c u l l a t a  ( ~ o r n ,  1778) 

Order Hippuritoida 
CHAM I DAE 

Chama iostoma Conrad,  1837 
Chama p a c i f i c a  Broder ip ,  1834 

Order Veneroida 
LUCINIDAE 

Anodontia e d e n t u l a  (L inn6 ,  1758) 
Codakia pun c a t a  (Linn6,  175 8 )  
Codakia d i v e r g e n s  ( p h i l i p p i ,  1850) 

CARD1 IDAE 
Corculum fragum (Linn6,  1758) 

TR IDACNIDAE 
Tr  idacna maxima (Roding , 1 798)  

TELL I N  IDAE 
Arcopagia  r o b u s t a  (Hanley,  1844) 
Quidnipagus p a l a t a m  Ir edal  e ,  1929 
S c u t a r c o p a g i a  s c o b i n a t a  ( ~ i n n 6 ,  1758) 
T e l l  i n a  donac i fo rmis  Deshayes,  1854 
T e l l i n a  o b l i q u a r i a  Deshayes, 1854 

PSAMMOBI IDAE 
Asaphis  v i o l a c e u s  ( F o r s k a l ,  1775) 

TRAPEZI IDAE 
Trapezium oblongum (Linn6 ,  1758) 

VENER IDAE 
Gaf ra r ium pect inatum (Linn6,  1758) 
P i t a r  p r o r a  ( ~ o n r a d ,  1837) 



1 ATERGATOPSIS SIGNATUS 
2 CARPILIUS CONVEXUS 
3 CARPILIUS MACULATUS 
4 CHLORODIELLA BARBATA 
5 CHLORODIELLA CYTHEREA 
6 CHLORODIELLA LAEVISSIMA 
7 DAIRA PERLATA 
8 ERIPHIA SEBANA 
9 GLABROPILUMNUS SP 
10 GLOBOPILUMNUS GLOBOSUS 
I 1  LEPTODIUS SANGUINEUS 
12 LIOCARPILOIDES INTEGERRIMU 
13 LIOMERA BELLA 
14 LIOXANTHODES ALCOCKI 
15 LYDIA ANNULIPES 
16 PARAXANTHIAS NOTATUS 
17 PIWDIUS PUGIL 
18 PILODIUS SCABRICULUS 
19 PSEUDOZIUS CAYSTRUS 
20 XANTHIAS TETRAODON 
21 ZOYMUS AENEUS 
22 ANICULUS ANICULUS 
23 CALCINUS LAEVIMANUS 
24 COENOBITA PERLATUS 
25 GEOGRAPSUS CRINIPES 
26 GRAPSUS LONGITARSUS 
27 GRAPSUS TENUICRUSTATUS 
28 PACHYGRAPSUS MINUTUS 
29 PACHYGRAPSUS PLICATUS 
30 PERCNON AFFINE 
31 PLAGUSIA SPECIOSA 
32 CHARYBDIS ERYTHRODACTYLA 
33 THALAMITA DAKINI 
34 THALAMITA PICTA 
35 PETROLISTHES SPI 
36 PETROLISTHES SP2 
37 PANULIRUS PENICILLATUS 
38 PARRIBACUS HOLTHUISI 
39 OCYPODE CERATOPHTHALMA 

Table E : Repartition of the crustacean fauna on the sheltered outer reef. 



Table  F: L i s t  of  f i s h e s  ca ta logued  i n  Mataiva  Lagoon (L)  and t h e  nearby 
ocean ( 0 ) .  

CLASS CHONDRICHTHYES 
Order Carcharhiniformes 

CARCHARH INIDAE 
Carcharh inus  melanop te rus  (@oy e t  Gaimard,1824) 

Order Ra j if ormes 
MYL I OB AT I DAE 

A e t o b a t i s  n a r i n a r i  ( ~ u p h r a s e n , l 7 9 0 )  
CLASS OSTEICHTHYES 

Order Anguilliformes 
WRAENIDAE 

Echidna nebu losa  ( ~ h l , 1 7 8 9 )  
Gymnothorax j avan icus  ( ~ l e e k e r  ,185 9 )  
Gymnothorax m e l e a g r i s   haw e t    adder , I  795) 

Order Aulopiformes 
SYNODONT IDAE 

Saur ida  g r a c i l i s  (Quoy e t  Gairnard,1824) 
Order Gadiformes 

OPH I D 1  IDAE 
Dinemat ichthys  sp .  

Order Atherinifowes 
H EMI RHAMPH I DAE 

Hyporhampus a c u t u s  (Gunther ,1871) 
BELONIDAE 

T y l o s u r u s  c r o c o d i l u s  ( ~ e s u e u r , l 8 2 1 )  
Order Berycyformes 

HOLOCENTR IDAE 
Myripr i s t i s  k u n t e e  Cuvie r  ,1831 
M y r i p r i s t i s  murd j a n  ( ~ o r s s k ~ 1 , 1 7 7 5 )  
M y r i p r i s t i s  sp.417 
Neoniphon a r g e n t e u s  Ble eker  ,1849 
Neoniphon o p e r c u l a r i s  V a l e n c i e n n e s , l 8 3 1  
Neoniphon sammara ( ~ o r s s k d 1 , 1 7 7 5 )  
Sargocen t ron  caudimaculatum (Ruppe11,1826) 
Sargocen t ron  microstoma Gunther ,1859 

Order Syngnathiformes 
FI STULARI IDAE 

F i s t u l a r i a  commersonii Ruppe11,1838 
Order Scorpaeniformes 

SCORPAENIDAE 
Scorpaenodes guamensis ( ~ u o y  e t  Gaimard, 1824) 

Order Perciformes 
SERRANIDAE 

Anth ias  p a s c a l u s  ( ~ o r d a n  e t  Tanaka,1927) 
An t h i a s  squamip inn i s  ( P e t e r s ,  1855) 
Cepha lopho l i s  a rgus  (Bloch e t  Schne ide r  ,1801) 
Cephalophol is  u r o d e l u s  (Bloch e t  S c h n e i d e r , l 8 0 1 )  
Epinephelus  merra Bloch,1793 
Epinephelus  micr odon (Ble  eker  ,185 6 )  
G r a c i l a  a lbomarg ina ta  (Fowler e t  Bean,1930) 



GRAMMISTIDAE 
Grammistes s e x l i n e a t u s  Thumberg,l792 

PSEUDOGRAMMIDAE 
Pseudogramma po lycan tha  (Bleeker ,1856)  

APOGONIDAE 
Apogon exost igma ( J o r d a n  e t  S t a r c k s , l 9 0 6 )  
Apogon k a l l o p t e r u s  Ble eker  ,1856 
Apogon novemf a s c i a t u s  ( ~ u v i e r  ,1828) 
Apogon s a v a y e n s i s  ( ~ u n t h e r  ,1871) 
C h e i l o d i p t e r u s  l i n e a t u s  ( ~ a c & ~ e d e , l 8 0 1 )  
C h e i l o d i p t e r u s  macrodon ( ~ a c e ~ h d e , l 8 0 2 )  
C h e i l o d i p t e r u s  q u i n q u e l i n e a t u s  ( ~ u v i e r , 1 8 2 8 )  
Fowle r ia  a u r i t a  V a l e n c i e n n e s , l 8 3 1  
Fowler ia  marmoratus A l l  eyne e t  MacLeay ,187 6  
Fowle r ia  sp.297 
Genus sp.289 ( j u v . )  
Genus sp.292 ( j u v . )  

CARANGIDAE 
Caranx i g n o b i l i s  (ForsskH1,1775) 
Caranx me larnpygus ( ~ u v i e r  ,1833 
Gnathanodon s p e c i o s u s  (Forssk61,1775)  

LUTJANIDAE 
Aphareus f u r c a  (Lacephde,  1802) 
Lu t j anus  bohar  ( ~ o r s s k a 1 , 1 7 7 5 )  
L u t j a n u s  f u l v u s   l loch e t  S c h n e i d e r , l 8 0 1 )  
Lu t j anus  g ibbus  (Forssk81,1775)  

LETHRINIDAE 
L e t h r i n u s  x a n t h o c h i l i n u s  (Klunz i n g e r  ,1870) 
Monotaxis g r a n d o c u l i s  (Forsska1,1775)  

MULLIDAE 
Mul lo ides  f l a v o l i n e a t u s  (Lacepkde, l801)  
Mul loides  v a n i c o l e n s i s  ( V a l e n c i e n n e s , l 8 3 1 )  
Parupeneus ba rber  i n u s  (Lacepkde ,1802) 
Pseudupeneus b i f a s c i  a t u s  ( ~ a c e p k d e ,  1802) 
Pseudupeneus r n u l t i f a s c i a t u s  (Lacepkde,  1801) 

CHAETODONT IDAE 
Chaetodon a u r i g a  Forssk51,1775 
Chaetodon b e n n e t t i  C u v i e r , l 8 3 1  
Chaetodon c i t r i n e l l u s  Cuvier ,1831 
Chaetodon e p h i p p i  urn Cuvier  ,183 1 
Chaetodon k l e i n i i  Bloch,1790 
Chaetodon 1 i n e o l a t u s  Cuvier  ,183 1 
Chaetodon l u n u l a  (Lacepkde ,1803) 
Chaetodon o r n a t i s s  imus Cuvier  ,1831 
Chaetodon pe lewens i s  Kner,1868 
Chaetodon quadr  imacu la tus  Gray,  183 1 
Chaetodon r e t i c u l a t u s  C u v i e r , l 8 3 1  
Chaetodon s  emeion Ble eker  ,185 5  
Chaetodon t r i f a s c i a l i s  Quoy e t  Gaimard, 1824 
Chaetodon t r  i f a s c i a t u s  Park ,179 7  
Chaetodon u l i e t e n s i s  C u v i e r , l 8 3 1  



Chaetodon unimacula tus  Bloch,  1787 L 0 
Chaetodon v agabundus Linn6,175 8 L 
F o r c i p i g e r  f l a v i s s i m u s  Jo rdan  e t  MacGregor,l898 0 
F o r c i p i g e r  l o n g i r o s t r i s  ( ~ r o u s s o n n e t  ,1782) 0 

POMACANTH IDAE 
Centropyge f l a v i s s i m u s  (Cuvie r  ,1831) L O 
Centropyge l o r i c u l u s  (Gunther , l860)  0 

POMACENTR IDAE 
Abudefduf s e x f a s c i a t u s  ( ~ a c e ~ h d e , l 8 0 1 )  L 
Abudefduf s o r d i d u s  (ForsskH1,1775) L 
Amphiprion c l a r k i i  ( ~ e n n e t t , l 8 3 0 )  0 
Chromis c a e r u l e a  ( ~ u v i e r  ,1830) L 
Chromis iomelas  Jordan e t  Sea le ,1906  0 
Chromis v a n d e r b i l t i  (Fowler ,1941)  0 
Chromis sp.372 L 
C h r y s i p t e r a  leucopoma ( ~ e s s o n  ,1830) L 
Dasc y l  l u s  aruanus  (Linn6,1758)  L 
Dascyl l u s  t r i m a c u l a t u s  (RGppe11,1828) 0 
Dasc y l l u s  r e t i c u l a t u s  ( ~ i c h a r d s o n  ,1846) 0 
P l e c t r o g l y p h i d o d o n  d i c k i i  ( ~ i e n a r d , l 8 3 9 )  0 
P lec t rog lyph idodon  f  l a v i v e n t r i s  Al len  e t  Randal 1 ,1974 L 
P l e c t r o g l y p h i d o d o n  johns ton ianus  Fowler e t  Ba11,1924 0 
Pomacentrus pavo ( ~ l o c h , 1 7 8  7) L 
Pomacentrus c o e l e s t i s  Jo rdan  e t  S t a r k s , l 9 0 1  L 
S t e g a s t e s  a l b i f a s c i a t u s  ( ~ c h l e ~ e l  e t  Miiller ,1839) L 
S t e g a s t e s  a u r e u s  (Fowler ,192 7) 0 
S t e g a s t e s  n i g r i c a n s  (Lacephde,  1803) L 

CIRRHITIDAE 
P a r a c i r r h i t e s  a r c a t u s  ( J o r d a n  e t  Evermann, 1903) 0 
P a r a c i r r h i t e s  f o r s t e r  i ( ~ c h n e  i d e r  ,1801) 0 
P a r a c i r r h i t e s  sp.420 ( j u v . )  0 

SPHYRAENIDAE 
Sphyraena barracuda (Walbaum, 1792) L 

LABR IDAE 
Bodianus a n t h i o i d e s  ( B e n n e t t , l 8 3 0 )  0 
Bodianus sp.151 L 
C h e i l i n u s  c h l o r o u r u s  (Bloch,1791)  L 
C h e i l i n u s  oxycephalus Bleeker ,1853 L 
C h e i l i n u s  t r i l o b a t u s  Lacep$de, l801 L 
C h e i l i n u s  u n d u l a t u s  Ruppe11,1835 L 0 
C h e i l i n u s  u n i f a s c i a t u s  S t r e e  t s , l 8 1 1  L 
C i r r h i l a b r u s  sp. 58 0 
Cor i s  a y g u l a  (Lacephde, l801)  L 
C o r i s  gaimard (Quoy e t  Gaimard,1824) L 0  
Cymolutes s p .  L 
Ep ibu lus  i n s i d i a t o r  ( P a l l a s , 1 7 7 0 )  L 
Gomphosus v a r i u s  Lacep&de, l801 L 0 
H a l i c h o e r e s  h o r t u l a n u s  Lac&phde,l801 L 0 
H a l i c h o e r e s  marg ina tus  Ruppe11,1835 L 
Ha l ichoeres  o r n a t i s s i m u s  ( G a r r e t t , l 8 8 9 )  0  
H a l i c h o e r e s  t r i m a c u l a t u s  (Quoy e t  Gaimard,1834) L 



H a l i c h o e r e s  sp.( juv.)  
Hemigymnus f a s c i a t u s  ( ~ l o c h , 1 7 9 2 )  
Labro ides  d i m i d i a t u s  ( ~ a l e n c i e n n e s ,  1839)  
Pseudochei l  inus  o c t o  t a e n i a  J e n k i n s  ,1899 
P s e u d o c h e i l i n u s  t e t r a t a e n i a  Schu l t z ,1946  
S t e  t h o j u l i s  b a n d a n e n s i s  ( ~ l e e k e r , l 8 5 1 )  
Thalassoma amblycephalum Bleeker ,1856 
Tha lass  m a  ha rdwicke   enne nett ,1830) 
Thalassoma quinquevi t ta turn  ( L ~ Y  e t  B e n n e t t ,  1839) 
We1 t m o r e l l a  n i g r o p i n n a t a  ( s e a l  e , l 9 0 0 )  
Genus sp.287 

SCAR IDAE 
Hipposcarus  l o n g i c e p s  Va lenc iennes , l839  
Scarus  f r e n a t u s  Lacepkde, l802 
S c a r u s  ghobban ( ~ o r s s k A 1 , 1 7 7 5 )  
S c a r u s  g ibbus  Ruppe11,1828 
Scarus  g l o b i c e p s  Va lenc iennes , l839  
S c a r u s  ov iceps  Va lenc iennes , l840  
Scarus  p s i t  t a c u s  ForsskA1,1775 
Scarus  r u b r o v i o l a c e u s  ( ~ l e e k e r , 1 8 4 9 )  
Scarus  s o r d i d u s  ForsskH1,1775 
S c a r u s  sp . (venosus)  
Scarus  sp.106 ( j u v . )  
Sca rus  sp.107 ( j u v . )  
Scarus  sp.329 ( j u v .  
Sca rus  sp.422 ( j u v .  

BLENNI IDAE 
Enchelyurus  a t e r  (GBnther ,1877) 
I s t i b l e n n i u s  pe r ioph tha lmus  ( ~ a l e n c i e n n e s  ,183 6 )  
P e t r o c i r t e s  x e s t u s  Jo rdan  e t  Sea le ,1906  

CALLIONYMIDAE 
Call ionymus sp.288 

G O B I  IDAE 
Amblygobius noc tu rnus  Smith,1956 
Amblygobius pha laena  ( ~ u v i e r  ,183 7) 
A s t e r r o p t e r i x  semipunc ta tus  Ruppe11,1828 
Ca l logob ius  s c l a t e r i  ( ~ t e i n d a c h n e r  ,1880) 
E v i o t a  a f a l e i  Jo rdan  e t  Sea le ,1905  
Ev io ta  i n f u l a t a  Smith ,1956 
Fus igob ius  neophytus (Gunther ,1877)  
Gna tho lep i s  c a u e r e n s i s  (B leeker  ,1853) 
N e m a t e l e o t r i s  magnif i c a  Fowler ,1938 
P r i o l e p i s  c i n c  t a  ( ~ e ~ a n  ,1908) 
P t e r e l e o t r i s  e v i d e s  ( J o r d a n  e t  Hubbs, 1934) 
P t e r e l e o t r i s  m i c r o l e p i s  (B leeker  ,1856) 
V a n d e r h o r s t i a  sp . ( juv. )  
Genus sp.290 
Genus sp.324 

ACANTHUR IDAE 
Acanthurus  g l a u c o p a r e i u s  Cuvier ,1829 
Acanthurus n i g r  i c a u d a  Duncker e t  Mohr ,1929 



Acanthurus n i g r o r i s  V a l e n c i e n n e s , l 8 3 8  
Acanthurus o l i v a c e u s  Bloch e t  S c h n e i d e r , l 8 0 1  
Acanthurus  p y r o f e r u s  K i t t l i t z , 1 8 3 4  
Acanthurus t r i o s t e g u s  (Linn6,1758)  
Acanthurus  x a n t h o p t e r u s  Va lenc iennes , l835  
Acanthurus sp . ( juv . )  
C tenochae tus  s t r i a t u s   QUO^ e t  Gaimard,1824) 
Ctenochaetus  s t r i g o s u s  ( B e n n e t t ,  1828)  
Naso b r e v i r o s t r i s  ( ~ a l e n c i e n n e s , l 8 3 5 )  
Naso hexacan thus  (Bleeker ,1855)  
Naso l i t u r a t u s   l loch e t  S c h n e i d e r , l 8 0 1 )  
Naso u n i c o r n i s  ( ~ o r s s k a l , l 7 7 5 )  
Zanclus  c o r n u t u s  ( ~ i n n 6 , 1 7 5 8 )  
Zebrasoma r o s t r a t u m  (Gunther ,1873)  
Zebras oma scopas  ( ~ u v i e r  ,183 5)  
Zebrasoma v e l i f e r u m  (Bloch,1795) 

S  IGANIDAE 
S iganus  a r g e n t e u s  ( ~ u o y  e t  Gaimard,1824) 

SCOMBR IDAE 
Katsuwonus pelamis  (Linn6,1558)  

Order Pleuronectifowes 
BOTH IDAE 

Bothus mancus (Broussonnet  ,1782) 
Order Tetraodontiformes 

BALISTIDAE 
Amanses scopas  ( ~ u v i e r , 1 8 2 9 )  
B a l i s  tapus  u n d u l a t u s  (Plunge P a r k ,  179 7) 
B a l i s t a p u s  v i r i d e s c e n s   loch e t  S c h n e i d e r , l 8 0 1 )  
Mel ichthys  n i g e r  ( ~ l o c h , 1 7 8 6 )  
Mel ichthys  v idua  (So lander ,1845)  
P s e u d o b a l i s t e s  f l a v i m a r g i n a t u s  (Ruppe11,1828) 
Rhinecanthus a c u l e a t u s  ( ~ i n n 6 , 1 7 5 8 )  
Sufflamen b u r s a   loch e t  S c h n e i d e r , l 8 0 1 )  

OSTRACI IDAE 
0 s  t r a c  i o n  cub i c u s  Linn6 ,1758 

TETRAODONT IDAE 
Aro th ron  h i s p i d u s  (LinnC,1758) 
Arothron meleagr i  s  ( ~ a c e ' p & d e , l 7 9 8 )  
C a n t h i g a s t e r  b e n n e t t i  (B leeker ,1854)  
C a n t h i g a s t e r  j a n t h i n o p t e r a  ( ~ l e e k e r , 1 8 5 5 )  
C a n t h i g a s t e r  s o l a n d r i  (R ichardson , l844)  



Reef rim sediments. Inputs by storms and high seas 

Reef constructions; frame bui ld ing 

., Bottcn sediments r i c h  i n  Acropora and Por i tes  
c '\ 

Phosphate deposit 

Carbonate basement 

F i g u r e  2 : 

Lime mud 

Coral-rich d e t r i t a l  sediments 
Gravel ly phosphates 

T r a n s v e r s e  c r o s s - s e c t i o n  (N-S) of Mataiva 
and d e t a i l  of t h e  bas i n  border  in  t h e  wes te rn  
p a r t  of t h e  a t o l l .  

Old ree f  



1 0-5 - 1 1 I"Yyl Corallinaceae 

0.25 - 0.5 ma )PPl Llimeda 

1 . . . .  . . .  0.05 - 0.25 1 ml M ~ U S C S  

< 0.05 nun 1 Foraminifera 

F i g u r e  3 : G r a i n - s i z e  and components of l agoona l  and o u t e r  r e e f a l  
s e d i m e n t s  

F i g u r e  4 :  S u r f a c e  c i r c u l a t i o n  of lagoon w a t e r s  ( u s u a l  c l i m a t i c  c o n d i t i o n s )  



F i g u r e  5 : R e l a t i v e  v a r i a t i o n s  of t h e  lagoon w a t e r  l e v e l  
between 1979 and 1981. 

Hoa (south) 

Middle 

0 Pass ( w e s l )  

Y = -0.11~ + 2.81 

-"- Y = -0.16~ + 3.11 

\ 
y=-Q24x + 3.15 

F i g u r e  6 : L i g h t  p e n e t r a t i o n  i n  3 d i f f e r e n t  p o i n t s  of t h e  lagoon. 



1. The v i l l a g e ,  damaged by t h e  cyclone Reva i n  1983 2. Ae r i a l  view of The Papiro-Aviu hoa. 

3 .  Dredned m a t e r i a l  including phosphates pebbles - 
and c o r a l  fragments ( P o r i t e s  and Acropora). - - - 

4. The f l a g s t o n e  of Motu Tau, wi th  Tridacna s h e l l s  
in growing pos i t i on .  



5. B i v a l v e s ,  L i tophaga  c  innamomina, b o r i n g  P o r i t e s  6. Small  o y s t e r s  C r a s s o s t r e a  c u c u l l a t a  on Acropora 

7. Helmet u r c h i n s ,  Co lobocen t ro tus  pedif  e r ,  on t h e  8. The n o r t h  o u t e r  s l o p e  ( 2 0  m) damaged by t h e  
s o u t h e r n  a l g a l  r i d g e  ( p a p i r  0 ) .  h u r r i c a n e  Reva ( ~ e a v a t i a  a r e a ) .  




