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PREFACE 

I n  the l a s t  decade, almost all zoological (and par t icu la r ly  all ich- 
thyological) investigations by the  Office of Naval Research and Pac i f ic  
Science Board in the  Tropical Pac i f ic  have been i n  the Trust Terri tory and 
neighboring i s land  groups, centering i n  the  Gilbert, Marshall, Caroline 
and Mariana Islands. 

The choice of Raroia Atoll  i n  the  hear t  of the Tumotu Archipelago fo r  
the  t h i rd  low is land in  the  Coral Atoll  Program (1952 SIM Project  of the  
Pacific Science Board of the  National Research Council) provided the f i r s t  
time t h a t  ichthyological research had been sponsored i n  French Oceania by 
the U. S. Government since the Wilkes Expedition of 1838-1842. and the 
"Albatross" w e d i t i o n s  of 1899-1900 and 1904-1905. The resumption of t h i s  
i n t e r e s t  in  a l i t t l e - h o r n  region of the  t rop ica l  Pac i f ic  should prove very 
worthwhile, and the author, who par t ic ipated i n  the  Raroia program as  
ichthyologist ,  respectful ly  s u b i t s  the  fol lowhg report  of  h i s  f i e l d  re- 
sul ts .  

Other reports  t h a t  have a d i r e c t  bearing on the  f i s h  study a t  Raroia 
a r e  the  general introduction and geological repor t  by D r .  Norman D. Newell, 
the  l i s t  of Raroian names f o r  f i shes  by Bengt Danielsson and the  author, 
the  repor t  by Bengt Danielsson on nat ive f i sh ing  methods and h i s  general 
report  on the people of Raroia, and the general report  on the  ecology of 
Raroia by the e n t i r e  f i e l d  team under the  editorship of D r .  Maxwell S. Doty. 
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INTRODUCTION 

Scope of Report 

The purpose of this repgrt  is t o  present the ichthyological f i e l d  data 
prepared a t  Raroia Atoll  and subsequently assembled a t  the Academy of Natural 
Sciences of Philadelphia. It has been prepared to show the type and scope 
of information gathered, the general extent and s i ze  of the collections,  and 
the f i e l d  r e su l t s  obtained. It i s  hoped tha t  t h i s  contribution w i l l  a i d  fu- 
tu re  Coral Atoll  teams to  correlate  fur ther  the f i s h  research program of the 
Pacif ic  Science Board and to  p r o f i t  from the information gained on the Raroia 
study. While t h i s  paper should prove of some value t o  other ichthyologists, 
it is recommended t h a t  it not  be c i ted  u n t i l  the f i n a l  reports  a r e  published. 
The aim of t h i s  contribution i s  en t i r e ly  f o r  the benefi t  of the coral  a t o l l  
s tudies  of the Pacific Science Board, and def in i te ly  is not  a formal system- 
a t i c  account, o r  a def in i t ive  study. 

The s tudies  of f i shes  have formed an important pa r t  of the Coral Atoll  
Projects  of the Pacif ic  Science Board. Large ichthyological col lect ions and 
considerable data were obtained a t  Arno Atoll, Marshall Is lands and Onotoa 
A t o l l ,  Gilbert  Islands i n  1950 and 1951, respectively. A s  o r ig ina l ly  planned, 
the f i s h  program was not  t o  have received a s  much at tent ion in  the Raroia in- 
vestigations. D r .  Morrison and D r .  Doty were t o  have glven pa r t  of t h e i r  
time to  prepare a f i s h  collection, and to  assemble data pertaining t o  the 
team study. It was also intended tha t  the George Vanderbilt Pacif ic  Equa- 
t o r i a l  Expedition, which was to  have collected f i shes  in  the Tuamotu Islands 
a t  the same time the Coral Atoll Project was being carr ied out  a t  Raroia, 
would come to Raroia and aid the a t o l l  team as  much as possible. When it 
was learned tha t  the Vanderbilt Expedition was postponed, it mas suggested 
t o  M r .  Vanderbilt t h a t  one of the ichthyologists, who mould have gone on h i s  
expedition, should be sent  on the Coral Atoll Project. M r .  Vanderbilt whole- 
heartedly agreed and generously provided the funds f o r  the author to carry 
out the ichthyologj ca l  survey. 

The aims of the ichthyological research a t  Raroia were dual: (1) to 
contribute to  the Raroia team survey by studying the ecology and economic 
relationships of the fishes;  and (2)  to contribute to  the Vanderbilt program 
in Polynesia by making as  extensive observations and collections of t,he 
f i shes  as  possible. 'Jnfort7mately ne i ther  program could be carried out  a s  
successfully as  anticipated. Prac t ica l ly  none of the ichthyological e q u i p  
ment was received because of the Pacif ic  coast  shipping s t r ike.  Some of the 
most important gear rafi repurchased in  Honolulu, but it did not  reach Raroia 
u n t i l  the l a s t  two weeks available f o r  collecting. A s  a r e su l t ,  the team 
was heavily dependent on the cooperation of the natives for  trensportation, 
assistance and f ishing equipment. 

A t  various times sa i l ing  canoes, outrigger canoes, outboard motor boats, 
an outboard motor, and a small cu t te r  were made available by the natives f o r  



transportation. Generally, three native ass i s tan ts  helped with the handling 
of the boats and the collecting. Dr .  Newel1 made available h i s  shallow 
water diving equipment f o r  four s ta t ions  in  20 t o  LO f e e t  of water. Many 
types of hooks and l i n e s  were t r i e d  and the natives were most helpful  in 
providing t h i s  type of f ishing gear. About three-fourths of the time a t  
Raroia was spent in  the f i e l d  by the f i s h  crew, and the remainder was used 
i n  presewing and packing the f i shes  and taking notes. 

L i s t  of Basic Fish Equipment 

The gear t h a t  was actual ly  available f o r  f i s h  collecting i s  l i s t e d  be- 
low. The items received during the last weeks of the survey a re  preceded 
by aster isks .  The equipment tha t  was strike-bound on the Matson ship 
"Sierran i s  not  l i s t ed .  

Transportation: 35 horse outboard motor; anchors. 

Spear fish in^: B: *Champion rubber, s l i ng  gun; *Hawaiian s l ings (2) ;  
*spear shaf ts  with simple hinged barbs (6);  simple spear loaned by native.  

Swimming m: Depth gauges (2);  Swim f i n s  (2 pr.) ; Snorkels (1) ; Tabe 
shoes (2 pr.); Squale face masks (2);  *Diving underwear (1 pr.). 

Ichthyocide m: Rotenone-powdered (app. ?85 lbs. ) ; Cloth sacks (6) ; 
*Inner tube f l o a t s  (2) ; Galvanized buckets (3) ; Dipnets--small (6) ; Dipnets- 
large (6) ; Shark repel lent  (20 pkgs.) . 

Fishinp Tackle: Navy survival f ishing k i t ;  Assorted nylon l ines ;  As- 
sorted hooks loaned by natives. 

Preservation: Formaldehyde (35 gals.); Nashtubs (3); Porcelain and 
plast ic  t rays  (3) ;  Museum j a r s  S oz. (24); Screw top  v i a l s  (50); Canning 
machine and 50 cans; cone s o f t  s t r ing;  Sodium borate (2 q ts . ) ;  Cheese cloth 
50 yard bol ts  (4);  Burlap sacking 3 x 100' ; Numbered tin tags. 

Steel  Crums: 54 gal. (5);  *35 gal. (4). -- 
Records: Collection r e s i s t a l l  l abe ls  (GOO) ; Field data sheets (100) ; 

Record Books (3);  Higgins Eternal ink and pens. 

Fish Books: ~ i i k e r :  Hawaiian f i shes  (1914); Schulte: Fishes of the -- 
Phoenix and Samoan Islands (1943); Fowler: Fishes of Oceania (1928). 

Photoaraphic Ruipment: 35 mm. Kodak Signet, accessories, ar.d film; 
4 x 5 Speed Graphic, accessories, and film. 



During the two month survey a t  W o i a  from June t o  August, appmximate- 
l y  60 d i f fe ren t  f i s h  s ta t ions  were studied. The most in te res t ing  col lect ions  
and observations were made (1) in surge channels and on the  outer reef f l a t  
on the leeward (west) s ide  of the  atoll; (2) on the windvard lagoon shore 
reefs;  3 in in t e r - i s l e t  channels and the  ship (Game) Pass; and (4) on the  
southeastern and southwestern lagoon coral  heads. 

Approximately, 9,000 f i shes  of 400 species were col lected a t  Raroia. 
A l l  of  them were preserved in 10% formalin and packed i n  f i v e  5 1  gallon and 
four 35 gallon s t e e l  drums, and in  50 saall tin cans and jars .  A t  each sta- 
t ion a United S ta tes  National Museum Fish Division ecological  data  sheet was 
f i l l e d  out  and addit ional notes were taken when possible. A section of t h i s  
data i s  presented below with each s ta t ion  outl ine.  Notes on the f i s h e s  a r e  
not  given, but can be traced back from s t a t i ons  l i s t e d  f o r  each species in  the 

/" ystematic account. Fig. 1 shows the  locat ion of each f i e l d  s ta t ion  on a 
char t  of Raroia kindly supplied by D r .  Norman D. Newell. The l o c a l i t y  names 
a r e  c l a r i f i e d  in the report  of D r .  Newell. A t  the suggestion of Bengt Daniel- 
sson all nat iye l*NGtl sounds a r e  spelled with only a "G" (e.g. the  word pro- 
nounced "Nengo Nengo" is spelled "Nego nego1I) . 

During the return fron Raroia t o  Tahi t i ,  the  nat ives  a t  Takume pre- 
sented me with a small l o c a l  col lect ion of reef f ishes.  This material  was 
no t  examined i n  the  f i e l d  and is no t  incorporated in the  present report. The 
same is t rue  of several  col lect ions  of market f i shes  obtained i n  the Papeete 
market, Tahi t i ,  i n  ea r ly  September. 

Stat ion 1.--Tahiti I., Society Islands; Shore reefs  st Punaauia i n  Taapunals 
pass area; % kilometers west of Papeete, June 18. Vegetation: encrust- 
ing algae on l i v e  and dead coral. Time: 3-4:00 P.M. Bottom: sand and 
coral. Shore: coral  sand. Current: app. 2 knots. Distance from 
shore: 10 ' .  Tide: between high and low. Depth of capture: 8'. Depth 
of water: 8 ' .  Method of capture: Tarzan spear gun. Collected by: 
John Vernaudon and R. Harry. One specimen of one species. 

Station 2.--Tahiti; 6 kilometers west of Papeete; coral  r e e f s  bordering "Les 
Tropiques" ~ o t e l ,  next t o  lagoon, June 20. Vegetation: en~rus ' t i ng  al- 
gae. Time: 10-11 P.M. Eottom: coral  A d  'coral rubble. Shore: beach- 
rock. Distance from shore: 0-100 yards. Tide: high. Depth of capture: ,.:,!: 
0-2'. ~ e p t h  of water: 0-2'. Method of  capture: dipnets. Collected :by: . : 
John Byne and R. Harry. 45 specimens of 10 species. 

Station 3.--Tahiti; shore r e e f s  a t  Punaaiua i n  Taapunals pass area, % 
kilometers west of Papeete, June 20. Vegetation: encrusting algae on 
l i v e  and dead coral. Time: 9-12 A.M. Bottom: coral  sand, l i v e  and 
dead coral. Shore: coral  sand. Current: app. 2 knots. Distance from 
shore: app. 300 yards. Tide: between low and high. Depth of capture: 
0-61. Depth of water: 0-6'. Method of capture: rotenone (app. 8 lbs.)  
and dipnets. Collected by: John Vernaudon and H. Harry. 250 speci- 
mens of 47 species. 



Station 4.--Tahiti; e n c i r c l b g  reefs  of Motu Uta I s l e t  i n  Papeete Harbor, 
June 21. Vegetation: encrusting a g a e  on l i v e  and dead coral. Time: 
8:30-11 A.M. Bottom: coral sand, l f v e  and dead coral. Shore: coral. 
Current: very s l ight .  Distance from shore: app. 50 yards. Tibe: be- 
tween low and high. Depth of capture: 0-15'. Depth of water: 0-15'. 
Method of capture: rotenone (app. 8 lbs.) and dipnets. Collected by: 
J. Vernaudon and R. Harry. App. 125 specimens of 25 species. 

Station 5.--Tahiti; shore r ee f s  a t  hnaau ia  in  Taapunals Pass area. @j 
kilometers west of Papeete, June 22. Vegetation: encrusting algae on 
l i v e  and dead coral. Time: 7:30-11 A.M. Bottom: coral sand and coral. 
Shore: coral  sand. Current: app. 1 knot. Dietance from shore: app. 
100 yard?. Tide: low. Depth of capture: 0 - l i l .  Depth of water: 0-12'. 
Method of capture: rctenone (app. 8 lbs.) and dipnetc. Collected by: J. 
and 0. Vernaudon, R. Harry. App. 150 specimens of 30 species. 

Station 6.--Tahiti; purchased in Papeete Central Market, June 22. Time: 
6 A.M. Obtained by R. Harry. 50 specimens of 1 5  species. 

Station 7.--Raroia Island, Tuamotu Archipelago (app. 1 6 O  1' S. 142' 26' 1., 
H. 0. Chart 2004); coral  head off Garvmaoa Village !etty, livest s ide of 
lagoon, June 30. Vegetation: encrusting algae. Time: 2-5 P.M. Bot- 
tom: coral  sand and 1001 wide flat-topped c o r d  heas r i s i n g  s t r a igh t  
from f l a t  sand bottom 20-25'. Shore: coral  sand. Current: p rac t ica l ly  
none. Distance from shore: app. 250 yards. Tide: high. Depth of cap- 
ture: 0-20'. Depth of water: 0-20'. Method of capture: rotenone (app. 
15 lbs.) and dipnets. Collected by M. Doty, B. Danielsson, Tetohu, R. 
H a r r y .  App. 300 specimens of 60 species. 

Station 8.--Raroia; Channel between Kumekume and Garumaoa (Korere) I s l e t s ,  
near Garumaoa Village, Ju ly  1. Vegetation: encrusting algae on dead 
coral and beach rock. Time: 9-11:40 A.M. Bottom: Coral sand, gravel, 
beach rock, dead coral. Shore: beach rock, dead coral. Current: 
0 4  knot. Distance from shore: 0-25'. Tide: between low and high. 
Depth of capture: 0-2*'. Depth of water: 0-2*'. Method of capture: 
rotenone (app. 8 lbs.)  and dipnets. Collected by: M. Doty, T. Newhouse, 
R. Harry. App. 450 specimens of 35 species. 

Station 9.--Raroia; coral  shelf near j e t t y  next t o  lagoon shore between Ohue 
coral head and Garumaoa Village, Ju ly  1. Vegetation: encrusting algae 
on l i v e  and dead coral. Time: 2:15-5:15 P.M. Bcttom: coral  sand and 
dead coral. Shore: coral  sand. Current: s l i g h t  toward shore. Dis- 
tance from shore: app. 100 yards. Tide: between high and lorn. Depth 
of capture: 0-20'. Depth of water: 0-20'. Method of capture: rotenone 
(app. 12 lbs.) and dipnets. Collected by: M. Doty, pJ. Newhouse, R. 
Harry. App. 450 specimens of 60 species. 

Station 10.-Raroia; outer reef near Garumaoa v i l lage  on west s ide of a t o l l  
on shallow t i d a l  f l a t  next t o  shore, July 3. Vegetation: sparse 
corall ine algae. Time: 3-5:40 P.M. Bottom: coral  sand, l i v e  and dead 



coral. Shore: beach rock. Current: app. knot along shore. Cistance 
from shore: 0-100 yards. Tide: extreme iow. Depth of capture: 0-6". 
Depth of water: 6". Method of capture: rotecme (4  lbs.) and dipnets. 
Collected by: M. Doty, V4. Newhouse, R. Harry. App. 325 specimens of 
35 species. Aug. 25. Collected by: J; Morrison. 2 specimens of 2 
species. 

Station 11.--Raroia; channel between Takeke and Temari I s l e t s ,  near Game 
North Passage, west side of atoll, Ju ly  I. Vegetation: encrusting algae. 
Time: 8-11:15 A.M. Bottom: coral  sand, dead coral ,  some l i v e  coral. 
Shore: dead coral  and beach rock. Current: app. 1 knot. Distance from 
shore: 0-100'. Tide: j u s t  a f t e r  low tide.  Method of capture: rotenone 
(6 lbs . )  and dipnets. Collected by: R. Harry. App. 220 specimens of 
35 species. 

Station 12.--Raroia; in lagoon off p i e r  a t  Garumaoa Village on top of reefs ,  
west s ide of a t o l l ,  ju ly  5. Vegetation: encrusting algae. Time: 8:30- 
9130 A.M. Bottom: coral  sand, dead and l i v e  coral. Shore: coral  sand. 
Current: none. Distance from shore: 0-1CO yards. Depth of capture: 
0-3'. Depth of water: 3'. Method of capture: rotenone (app. 10 lbs.)  
and dipnets. Collected by: J. Morrison, Raroian natives,  R. Harry. 40 
specimens of 18  species. 

Stat ion 13.--Raroia; ItOhavan coral  head in lagoon off Garumaoa Village, nest  
s ide of a t o l l ,  Ju ly  5. Vegetation: encrusting algae. Time: 2:30- 
4:15 P.M. Bottom: coral  sand, l i v e  and aead coral. Shore: c o r d  sand. 
Current: very s l igh t .  Distance from shore: about 3/4 mile. Tide: 
between low a d  high. Depth of capture: 0-20'. Depth of water: 1-20'. 
Method of capture: rotenone ( 7  lbs.)  and dipnets. Collected by: M. 
Doty, N .  Nerell, natives, R. Harry. 100 specimens of 35 species. 

Stat ion 14.--Raroia; channel beheen Ceogeo and Kukina I s l e t s ,  near Garumaoa 
Village, west side of a t o l l ,  J u l y  6. Vegetation: encrusting algae. 
Time: 7:30-11:30 A.M. Bottom: coral  sand, l i v e  and dead coral. Shore: 
gravel, beach rock. Current: none t o  1 knot. Distance from shore: 0- 
100'. Tide: extreme low. Depth of capture: 0-l*' . Depth of water: 
6"-I*'. Method of  capture: rotenone (app. 6 lbs.)  and dipnets. Col- 
lec ted  by: R. Harry. 200 specimens of 28 species. 

Station 15.--Raroia; North Pass, near Garumaoa Village on west side of a t o l l ,  
Ju ly  7. Vegetation: encrusting and low 'green algae. Time: afternoon. 
Bottom: sand, coral. Shore: beach rock. Current: various, usually up 
to 5 knots. Distance' from shore: 100-400'. Tide: various. Depth o f  
capture: 10-35'. Depth of water: 25-40'. Method of capture: hook and 
l ine .  Collected by: native f o r  R. Harry. 2 specimens of 2 species. 

Station 16.--Raroia; near Garumaoa Village on outer reef f l a t ,  July 8, Aug. 
20, Sept. 2. Vegetation: encrusting algae, lithothamnion ridge. Bot- 
tom: coral, beach rock, sand. Shore: beach rock. Current: 0-3 knots. 
Distance from shore: 0-150 yards. Depth of capture: 0-1'. Depth of 
water: 6"-1'. Method of capture: dipnets, spears. Collected by: J. 
Morrison, R. Harry. 13  specimens of 10 species. 



Station 17.-Raroia; f i r s t  t ransect  in open channels on edge of outer reef,  
near Gsnnnaoa Village, west side of a t o l l ,  Ju ly  9. Vegetation: encrust- 
ing algae, l i thothamion ridge. Time: 9-12 A.M. Bottom: coral, beach- 
rock, algae. Shore: beachrock. Current: strong surge. Distance from 
shore: App. 200 yards. Tide: extreme low, Depth of capture: 0-15'. 
Depth of water: 1-15'. Method of capture: rotenone (8 l b ~ . )  and dipnets. 

I Coilected by: Tetohu, R. Harry. 506specimens of 55 species. 

Station 18.--Raroia; f i r s t  transect on outer open reef f l a t  near Garumaoa 
Village, west side of a t o l l ,  Ju ly  10. Vegetation: encrusting algae. 
Time: 2-3 P.M. Bottom: beachrock, coral, algae. Shore: beachrock. 
Current: surging. Distance from shore: app. 50-100 yards. Tide: be- 
tween low and hjgh. Depth of capture: 6". Depth of water: 6". Method 
of capture: dipnet. Collected bg: R. Harry. One specimen, one species. 

Station 19.--Raroia; channel and leeward outer reef north of Game Pass be- 
tween Kahogi and Fakatomo I s l e t s ,  Ju ly  ll. Vegetation: encrusting algae. 
Time: 8: 30-11: 30 A.M. Bottom: algae, coral,  beachrock. Shore: beach- 
rock. Current: strong with surge. Distance from shore: 100-200 yards. 
Tide: between high and low. Depth of capture: 0-5'. Depth of water: 
1-5'. Method of capture: single and three pronged spears. Collected 
by: natives and R. Harry. 5 specimens of 5 species. 

Station 20.--Ramia; f i r s t  transect on outer open reef f l a t  near Garumaoa 
Village, west side of a t o l l ,  Ju ly  11. Vegetation:: encrusting algae. 
Time: 1-3 P.M. Bottom: sand, coral, algae. Shore: beachrock. Current: 
0-4 knots. Distance from shore: 0-100 yards. Tide: j u s t  a f t e r  low. 
Depth of capture: 0-1'. Depth of water: 1'. Method of capture: rote- 
none (app. 6 lbs.) and dipnets. Collected by: R. Harry. 50 specimens 
of 23 species. 

Station 21.--Raroia; Tahi t i  i s l e t  app. 2 miles south of Garumaoa Village, 
west side of a t o l l ,  Ju ly  12. Vegetation: encrusting algae. Time: 8:30- 
11 A.M. Bottom: sand, gravel, beachrock. Shore: beachrock. Current: 
1-5 knots and surge. Distance from shore: 50-100 yards. Tide: between 
high and low. Depth of capture: 0-4'. Depth of water: 4'. Method of 
capture: 1 and 3 pronged spears. Collected by: B. Danielsson, natives,  
R. Harry. 3 specimens of 3 species. 

Station 22.--Raroia; Mataira I s l e t ,  north of Game Pass, west s ide of a t o l l ,  
Ju ly  17. Vegetation: encrusting algae. Time: 6:30 A.M.-11 P.M. Bot- 
t o m :  beachrock, coral sand, coral. Shore: beachrock. Current: 0-4 
h o t s .  Distance from shore: 0-200 yards. Depth of capture: 0-3'. 
Depth of water: 3-61. Method of capture: rotenone (8 lbs.) spears, 
dipnets. Collected by: natives,  R. Harry. 44C specimens of 65 species 

Station 23.--Raroia; f i r s t  t ransect  on outer open reef f l a t  near Garumaoa 
Village, west qide of a to l l ,  Ju ly  18. Vegetation: encrusting algae. 
Time: 9:30-12:30 P.M., 1:30-4:00 P.M. Battom: coral, coral sand. Shore: 
gravel, beachrock. Current: 0-1 knot. Distance from shore: 50-100 



yards. Tide: mid-low to  high t o  mid-low. Depth of capture: 0-25'. 
Depth of water: 2-25'. Method of capture: rotenone (app. 12 lbs.) and 
dipnets. Collected by: Tetohu, Peni, R. Harry. WO specimens of 
63 species. 

Station 24.--Raroia; Tetou I s l e t ,  l a r g e s t  i s l e t  on e a s t  s ide  of a t o l l ,  chan- 
n e l  on lagoon side,  J u l y  19. Vegetation: encrusting algae. Time: 
9 3 0  1 P.M. Bottom: sand, coral. Shore: sand, gravel, beachrock. 
Current: 5-8 knots. Distance from shore: 50-100 yards. Tide: low to 
high. Depth of capture: 0-10'. Depth of water: 8-10'. Method of cap- 
ture: hook and l i ne .  Collected by: nat ives ,  R. Harry. 5 specimens of 
4 species. 

Station 25.--Raroia; channel between Temari and Kumekume I s l e t s ,  immediately 
south of Game Pass, Ju ly  20. Vegetation: encrusting algae. Time: 
9-11:30 A.M. Bottom: beachrock, sand, coral .  Shore: beachrock. Dis- 
tance from shore: 0-20'. Current: none. Depth of capture: app. 6". 
Depth of water: app. 6". le thod of capture: by hand. Collected by: 
J. Morrison f o r  R. Harry. 12 specimens of 3 species. 

Stat ion 26.--Raroia; f i r s t  t ransect  a t  excurrent channel, and ridge channels 
of the  lithothamnion ridge, Ju ly  21. Vegetation: encrusting algae, 
lithothamnion ridge. Time: 9:/+5 -12A.M. Bottom: beachrock, gravel. 
Shore: beachrock. Current: surf and turbulent surge. Distance from 
shore: app. 200 yards. Tide: extreme low. Depth of capture: 0-25'. 
Depth of water: 5-25', Method of capture: rotenone (app. 1 5  lbs.) dip- 
nets ,  spears. Collected by: Peni, Tetohu, R. Harry. 840 specimens 
of 56 species. 

Stat ion 27.--Raroia; outer reef surge channels a t  lithothamnion ridge a t  
Garumaoa Village, west s ide  of a t o l l ,  Ju ly  22. Vegetation: encrusting 
algae. Time: 11 A.M.-1:30 P.M., 8-11 P.M. Bottom: coral. Shore: 
Beachrock. Current: surf .  Distance from shore: 150-200 yards. Tide: 
low. Depth of capture: 0-3'. Depth of water: 1-3'. Method of capture: 
dipnets, spears, lanterns.  Collected by: Tetahu, Peni, Paulo, R. Harry.. 
136 specimens of 19 species. 

Station 28.--Raroia; vOhavall coral  head in lagoon mile ea s t  of Carumaoa 
Village, west side of a t o l l ,  J u l y  23. Vegetation: encrusting algae. 
Time: 8:30-11 A.M., 2:30-4 P.M. Bottom: coral ,  sand. Shore: sand. 
Current: app. 1 knot. Distance from shore: 4 mile. Tide: between low 
and high. Depth of capture: 0-50'. Depth of water: 2-50'. Method of 
capture: rotenone (40 lbs . )  and dipnets, spears. Collected by: Tetohu, 
Peni, Paulo, Kehea, Vaia, R. Harry, Approx. 500 specimens, 65 species. 

Station 29.--Raroia; sand channel, v i c in i ty  of Tetou I s l e t ,  e a s t  side of 
atoll, Ju ly  23. Vegetation: none. Time: morning. Bottom: sand. 
Shore: sand. Current: app. 1 knot. Distance from shore: 50 yards. 
Depth of capture: 4' . Depth of water: 6 '  . Method of capture: spears, 
Collected by: expedition party. One Caranx armatus. 



.-Raroia; outer reef f l a t  a t  Kon-Tiki I s l e t ,  e a s t  s ide  of a t o l l ,  
J u l y  23. Vegetation: encrusting algae. Time: morning. Bottom: beach- 
rock, coral. Shore: beachrock, gravel. Current: app. 2 knots. D!.s- 
tance from shore: app. 75 yards. I)epA& of capture: 2 ' .  Ueptin of 
water: 1'. Method of capture: spear. Collected by: expedition party. 
One Eulamia inelanoptera, 

Station 30.--Raroia; in  lagoon near j e t t y  of Garumaoa Village, west s ide of  
a t o l l ,  J u l y  23. Time: 4-5 P.M. Bottom: sand, coral. Shore: sand. 
.Current: ap?. 2 knots. Distance from shore: app. 200'. Tide: high. 
Depth of capture: 4'. Depth of yater: 4'. Method of capture: spears. 
Collected by: natives,  R. Harry. 2 specimens, 2 species. 

Station 31.--Raroia; Garue Pass, west s ide  of a t o l l ,  Ju ly  24. Time: 9 A.M.- 
'j P.M. Bottom: coral ,  gravel, sand. Shore: beachrock. Distance from 
shore: a m i l e .  Depth of capture: 20-40'. Depth of  water: 30-40'. 
Method of capture: hook and l ine ,  spears. Collected by: Paulo, R. 
Harry. 29 specimens of 10 species. 

Station 32.--Raroia; in  lagoon a t  end of pier ,  Garumaoa Village, west s ide  
of a t o l l ,  Ju ly  22-24. Vegetation: encrusting algae. Time: continuous 
2 days. Bottom: sand. Shore: sand. Current: none. Distance from 
shore: App. 200'. Depth of capture: 15 ' .  Depth of water: 15'. Method 
of capture: p l a s t i c  screen trap.  Collected by: R. Harry. 2 Aulostomus 
chinensis. 

Station 33.-Raroia; Garue Pass and immediate v ic in i ty ,  west s ide  of a t o l l ,  
Ju ly  25, Aug. 1, Aug. 14, Aug. 15. Bottom: coral ,  gravel, sand. Shore: 
beachrock. Current: 1-8 knots. Distance from shore: i-* mile. Depth 
of capture: 10-45'. Depth of water: 10-100'. Method of capture: hook 
and l i ne ,  spears. Collected by: natives,  R. Harry. 100 specimens of  
48 species. 

Station 34.--Raroia$ outer  r ee f s  of Namunamukona I s l e t  on northwest s ide  of 
a t o l l ,  Ju ly  26. Vegetation: encrusting algae. Time: 12-1 P.M. Bot- 
tom:  beachrock. Shore: beachrock. Current: 0-10 knots. Distance 
from shore: 50-100'. Tide: low. Depth of capture: 0-2'. Depth of  
water: 2 ' .  Method of capture: spears and hands. Collected by: Hure, 
Rago, R. Harry. 3 specimensof 3 species. 

Station 35.-Raroia; lagoon and outer r ee f s  of Hava I s l e t ,  nor theast  s ide 
of a t o l l ,  J u l y  27. Vegetation: encrusting and free  groming algae. 
Time: 10-12 A.M. Bottom: rock, gravel, coral. Shore: gravel. Cur- 
rent:  none. Distance from shore: 15-30'. Tide: between low and high. 
Depth of capture: 0-15'. Depth of water: 5-15'. Method of capture: 
rotenone (app. 16 lbs.) and dipnets. Collected by: Huri, Rago, Rairai ,  
Kore, R. Harry. 52 specimens of 14 species. 

Station 36.-Raroia; coral  head i n  lagoon channel of Tapoki I s l e t ,  nor theast  
side of a t o l l ,  Ju ly  28. Vegetation: encrusting algae. Time: 1-2:30 
P.M. Bottom: gravel. Shore: gravel. Current: app. 2 knots. Distance 



from shore: 100'. Tide: low. Depth of capture: 4'. Depth of water: 
7' .  Method of ca2ture: dipnets. Collected by: Hure, Rairai, Kore, R. 
Harry. One Ostracion lentipinosum. 

Station 37.--Raroia; l a rge  submerged coral  head 15' across i n  lagoon bay of 
Teuriamote I s l e t ,  north end of a t o l l ,  Ju ly  23. Vegetation: encrusting 
algae. Time: 2:30-4:30 P.M. Bottom: gravel, coral. Shore: gravel, 
sand. Current: very s l igh t .  Distance from shore: 0-20'. Tide: high. 
Depth of capture: 0-18'. Depth of water: 10-18'. Method of capture: 
rotenone (10 lbs . )  and dipnets. Collected by: H u r i ,  Rairai ,  Kore, R. 
Harry. 118 specimens of 43 species. 

Station 38.--%roia; l a rge  enclosed pool 100 x 40' on hgoon sand f l a t  of 
Tikamiti I s l e t ,  nortn end of a t o l l ,  Ju ly  28. Lcfe+;:-[,ion: encrusting 
algae. Time: 6 A.M.-4:30 P.M. Bottom: thic1.c 1s : ic ; :  o f  f inc  sdiment .  
Shore: gravel, beachrock. Current: none. Di;;'ar~cc from sQo-o; 0-20'. 
Depth of capture: 10-151. Depth of water: 10-1St.: Method of capture: 
rotenone ( 5  lbs.)  an3 dipnets. Collected by: Kore, Rairai, R. Harry. 
82 specijnens of 19 s p c i e s .  

Station 39.--Rrrola; outer reef f l .at  between lithothnan!.m rii;ge and shore 
of Teurisr:;tt .Islet, nir.Lh en3 of ;?.toll, Z11::i 253. Ucgr?t?.:;ic;n: encrust- 
ing  algsz. lime: 8:3iJ-11 P.M. Eottom: beachrcck, bc~rs.'. Shore: 
beachrozic, gravel. Current: 2-6 knots. Dist'ance f!wn shore: 50-100 
yards. Tide: between low and high. Ce?th of i;aptu.rc: 1-2'. Depth of 
water: 1-2%'. Method of capture: dipnets and Coleman lanterns.  Col- 
l ec ted  by: Kore, Rairai, R. Harry. 30 specimens of 2 species. 

Station 40.--Raroi~; enclosed t rackish pond 100' diameter, lagoon side of 
Tikaheru I s l e t ,  ncrtii end of a t o l l ,  Ju ly  29. Time: 9-10:70 A.M. Water: 
murky, witn marked thermal lafar ing.  Bottom: thick layer  of 
f i n e  sediment. Shore: beachrock, graval. Current: none. Distance 
from shore: 0-50'. Depth of capture: 10-20'. Deptn of water: 20'. 
Method of capture: spears. Collected by: Hure, R. Harry. 4 specimens 
of 1 species. 

Station 4l.--Raroia; 'lTomogorutl coral  head, 75' across i ts  f l a t  top 1' 
below the surface, near Tomogoru Chminei, nor-Lh end of atol.1, Ju1.y 29. 
Vegetation: encrusting and ahmdant f m e  groling algae. Time: 10-12 
A.M. Bcttom: coral, sand. Shors: szci ,  bea.3:rock. Cimrent: none. 
Distance from shore: app. 1 mile. Depth of ccpture: app. 2-4'. Depth 
of w a t e ~ :  2-25;. Method of capture: dipnets. Collected bf: R. Harry. 
150 Bpratelloides spp. 

Stat ion 42.--Raroia; Geog.0 lagoon r e e f s  a t  inner edge, south of Gsru~aoa 
Village, west s ide of a t o l l ,  Ju ly  31. Vegetation: encrustin:: a-d f r ee  
growing algae. Time: 3-4 P.M. Bottom: sand coral. Shore: sand. Cur- 
rent:  very s l igh t .  Distance from shore: app. 3/4 mile. Depth of cap- 
ture: 5-25'. Depth of water: 25'. Uethod of capt,ure: rotenone (21 lbs.) 
dipnets, diving gear. Collected by: Rago, Rairai, Kore, J. Byrne, R. 
Harry. 140 specimens of 4.2 species. 



Station 43.-Raroia; ~'Motoko~~ coral  head in  lagoon 1% miles e a s t  of Tetataga 
I s l e t ,  west side of a t o l l ,  Aug. 2. Vegetation: dense f r e e  growing al- 
gal  growth. Time: 12-?:30 P.M. Bottom: coral, sand. Current: app. 1 
knot. Distance f r m  shore: app. 1; miles. Tide: high. Depth of cap- 
ture: 12-30'. Depth of water: 2-40'.. Method of capture: hook and l i ne ,  
spears. Collected by: Hure, Rago, R. Harry. 11 specimens of 3 species. 

Stat ion &.--Raroia; outer reef f l a t  near Oneroa Village, southwest side of 
a t o l l ,  Aug. 2. Vegetation: encrusting algae. Time: 9:30-11:& A.M. 
Bottom: rock, gravel, coral. Shore: beachrock. Current: surge, strong. 
Distance from shore: 10-20'. Tide: high. Depth of capture: 0-2'. 
Depth of water: 21. Method of capture: spears. Collected by: Rago, R. 
Harry. 6 specimens, 6 species. 

Station 45.-Raroia; outer reef  f l a t  end surge channels near Onema Village, 
southwest side of a t o l l ,  Aug. 4-8. Vegetation: encrusting and some f r ee  
growing algae. Time: day and night ,  app. 6 hours per day. Bottom: 
coral ,  beachrock. Shore: beachrock. Current: 0-strong surge. Distance 
from shore: app. 100 yards. Tide: low. Depth of capture: 10-30'. Depth 
of ra ter :  10-30'. Method of capture: rotenone (app. 75 ib s . ) ,  2ipnet8, 
spears, diving gear. Collected by: expedition personnel. App. 1000 
specimens of 75 species. 

Station I,6.--Raroia; large coral  head app. 2 kilometers from the e a s t  and 
south s ides  of the a t o l l ,  Aug. 5. Vegetation: abundant encrusting and 
great  clumps of f r e e  growing algae. Tixe: 9-10 A.M. Bottom: coral. 
Shore: sand, coral. Current: app. knot. Distance from shore: 2 
kilometers. Tide: high. Depth of capture: 1-15'. Depth of water: 
2-301. Method of capture: spears. Collected ky: H u r i ,  Rago, R. Harry. 
6 specimens of 3 species. 

Station L7.--Raroia; gravel and sand channels at  extreme southern end of 
a t o l l ,  Aug. 5. Vegetation: encrusting algae. Time: 11 A.M.-3 P.M. 
Bottom: coral, sand, gravel, beachrock. Shore: gravel. Current: 
0-8 knots. Distance from shore: 1-4 kilometers. Depth of capture: 
5-10!. Depth of water: 10-15'. Method of  capture: spears. Collected 
by: H u r i ,  Rago, Kore, R. Harry. 39 specimens of 1 7  species. 

Stat ion L8.-Raroia; shore reefs  i n  lagoon on submerged coral  heads, in  
region of Rotava Korerelca I s l e t ,  north end of a t o l l ,  Aug. 5-7. Vege- 
tation: prac t ica l ly  none. Time: day and night, app. 15  hours. Bot- 
tom: sand, coral. Shore: sand. Current: none. Distance from shore: 
50-100 yards. Depth of capture: 5-20'. Depth of water: 10-20'. 
Method of capture: rotenone (app. 20 lbs.) and dipnets. Collected by: 
Kore, Rairai, H u r i ,  R. Harry. 160 specimens, 30 species. 

Stat ion 49.--Raroia; "Vera Vera" coral  head i n  lagoon app. 3 kilometers 
e a s t  of Oneroa Village, south west side of a t o l l ,  Aug. 8. Vegetation: 
abundant encrusting and f r ee  gro~dng algae. Time: 9:30-11:30 A.M. 
Bottom: coral, sand. Shore: sand, gravel. Current: none. Distance 



from shore: app. 3 kilometers. Tide: low. Depth of capture: 5-10'. 
Depth of water: 2-40'. Method of capture: rotenone (app. 15 lbs . )  and 
dipnet,s. Collected by: Kore, Rago, R. Harry. 68 specimens of 23 
species. 

Station 50.-Raroia; lagoon reefs  a t  Oneroa Village, southwest s ide  of a t o l l ,  
Aug. 9. Vegetation: encrusting algae. Time: 9:N-10:30 A.M. B o t t o m :  
coral. Shore: sand. Current: app. $ knot. Distance from shore: app. 
) mile. TiZe: low. Depth of capture: 0-4'. Depth of water: 3-4'. 
Method of captwe: rotenone (app. 10 1bs.j and dipnets. Collected by: 
Rairai ,  Kore, fi. Harry. 17 specimens of 7 species. 

Station 51.--Raroia; lagoon reefs ,  Teputait i  I s l e t ,  south of Garumaoa V i l -  
lage,  west of a t o l l ,  Aug. 9. Vegetation: encrusting algae. Time: 
ll:30-1:?0. Ecttom: coral, sand. Shore: sand. Current :  none. D i s -  
tance from shore: 0-100 yards. Depth of capture: 6-10'. Method of 
capture: spears. Collected by: Etienne fo r  R. Harry. 2 specimens of 
2 species. 

Stat ion 52.--Raroia; outer reef channels of Kahogi I s l e t ,  north of Garue 
Pass, west s ide of a t o l l ,  Aug. 10. Vegetation: encrusting algae. 
Time: 3:30-5 P.M. Bottom: beachrock, coral. Shore: beachrock. Cur- 
rent:  1-4 knots. Distance from shore: 50-100 yards. Depth of capture: 
5-15'. Depth of water: 10-18'. Method of capture: spears, hook and 
l i n e .  Collected by: Rairai ,  Kore, R. Harry. 13 specimens of 10 spe- 
c ies .  

Stat ion 53.--Raroia; v i c in i ty  of "Oreti" coral  head, app. 3/4 mile northeast  
of Garumaoa Village, west s ide  of a t o l l ,  Aug. 12. Time: morning. Bot- 
tom: sand, coral. Shore: sand, gravel. Current: none. Distance from 
shore: app. 3/4 mile. Depth of capture: app. 40'. Depth of water: app. 
40'. Method of capture: deeper water dredging i n  lagoon. Collected 
by: J. Newhouse f o r  R. Harry. Gne specimen of Eviota sp. 2. 

Stat ion 54.--Raroia; shore r ee f s  i n  lagoon a t  Takeke I s l e t  next t o  Garue 
Pass, west s ide of a t o l l ,  Aug. 12. Vegetation: encrusting algae. 
Time: 8-12 A.M., 1:30-5 P.M. Bottom: coral ,  sand. Shore: gravel. 
Current: none. Distance from shore: 5-100'. Depth of  capture: 2-40'. 
Depth of water: 4-40'. Method of capture: spears, dipnets. Collected 
by: Rairai ,  Kore, Kehea, Vaia, R. Harry. 75 specimens of 6 species. 

Stat ion 55.--Raroia; lagoon and outer shore r ee f s  a t  Tenukuhaupapatea 
(Fakatomo) I s l e t ,  immediately north of Garue Pass, west s ide of a t o l l ,  
Aug. 12. Vegetation: encrusting algae. Time: 9:30 A.M.-3:30 P.M. 
Bottom: coral ,  beachrock. Shore: beachrock, gravel. Current: 0-3 
knots. Distance from shore: 10-100 yards. Depth of capture: 3-10'. 
Depth of water: 3-15'. Method of capture: spears, dipnets. Collected 
by: Rairai  and Kore f o r  R. Harry. 18  specimens of 10 species. 



Station 56.--Raroia; Garue Pass, west side of a t o l l ,  Aug. 13. Vegetation: 
abundant encrusting and f r ee  groning algae. Time: 5~30-7:30 P.M. 
Bottom: coral, sand. Shore: beachrock. Current: 2-10 knots. Distance 
from shore: 300 yards. Depth of capture: 10-20'. Depth of water: 
30-40'. Method of capture: hook and l ine ,  t ro l l ing .  Collected by: 
Kore f o r  R. Harry. 2 specimens of 2 species. 

Station 57.-Raroia; lagoon reef channels of Kumekume I s l e t  south of Game 
Pass, west side of atoll, Aug. 13. Vegetation: encrusting algae. Time: 
9:30 A.M.-3 P.M. Bottom: coral,  sand. Shore: beachrock, gravel. Cur- 
rent: s l ight .  Distance from shore: 50-100 yards. Depth of capture: 
2-6'. Depth of water, 2-61, Method of capture: rotenone (app. 10 lbs.) 
Collected by Kore and Aeirai f o r  R. Harry. 70 specimens of 35 species. 

Station 58. --Raroia; outer reef channels next to lithothamnion ridge next 
t o  Garumaoa Village, west side of a t o l l ,  Aug. 15. Vegetation: encrust- 
ing algae. Time: 9:20-11:45 A.M., 1:30-6 P.M. Bottom: beachrock, 
gravel. Shore: beachrock. Current: surge. Distance from shore: 100 
yards. Depth of capture: 0-20'. Depth of water: 4-20'. Method of 
capture: rotenone (20 lbs.) and dipnets. Collected by: Kore, Rairai, 
Tetohu, H. Harry. 600 specimens of 75 species. 

Station 59.-Raroia; first transect,  outer reef surge channels a t l i t h o -  
tharkion ridgo, immediately south of excurrent channel, Aug. 17. 
Vegetation: encrusting algae. Time: 9-U.: 30 A.M. Bottom: beachrock, 
gravel. Shore: beachrock. Current: surge, turbulent breakers. D i s -  
tance from shore: app. 150 yards. Tide: low. Depth of capture: 0-20'. 
Depth of water: 4-20', Method of capture: rotenone (22 lbs.)  and 
dipnets. collected by: Tetohu, Rairai, Kore, R. Harry. 350 specimens 
of LO species. 

Station 60.--Raroia; lagoon reefs and channels of Teremu I s l e t ,  e a s t  s ide  
of a t o l l ,  Aue. 20-22. Vegetation: barren encrusting algae. Time: 
app. 18 hours. Bottom: sand, beachrock, coral. Shore: sand, beach- 
rock. Current: 0-1 knot. Distance from shore: 0-* mile. Depth of 
capture: 3-35'. Depth of water: 0-35'. Method of capture: hook and 
l ine .  Collected by: Rairai, Kore, H u r i ,  R. Harry. 91  specimens of 
32 species. 

Station 61.--Raroia; coral head 4 mile of f  Teremu i n  lagoon, e a s t  s ide of 
a t o l l ,  Aug. 21. Vegetation: barren encrusting algae. Time: 1-4 P.M. 
Bottom: sand, coral,  staghorn prominent. Shore: sand. Current: none. 
Distance from shore: fr mile. Tide: low. Depth of capture: 0-25'. 
Depth of water: 2-25'. Yethod of capture: rotenone (30 lbs.) and dip- 
nets.  Collected by: Kore, Rairai, H u r i ,  R. Harry. 448 specimens of 
5L species. 

Station 62.--Ramia; app. ) mile off outer west coast o f  a t o l l  betveen 
Garue Pass and Garumaoa Village, Aug. 25, 27. Time: 8:30 A.M.-3:30 
P.M. each day. Bottom: coral. Shore: beachrock. Current: s l ight .  



Distance from shore: app. mile. Depth of capture: 2-40'. Depth of 
water: LO-100'. Method of capture: hook and l ines,  t m l l i n g ,  hand- 
l ines.  Collected by: Kore, Rairai, fo r  R. Harry. 24 specimens of 11 
species. 

Station 63.-Raroia; inner lagoon reef next ta Knhuruna I s l e t ,  southeast 
s ide of a to l l ,  Bug. 26. Vegetation: sparse encrusting algae. Time: 
3:30 P.M. Bottom: sand, coral. Shore: gravel. Distance from shore: 
100'. Depth of capture: 8' .  Depth of water: 10'. Method of capture: 
spear. Collected by: Kehea fo r  R. Harry. One specimen of Lutjanus 
b h a r  -' 

Station 64.--Raroia; lagoon shore reef  of Rare Is let , .west  side of a to l l ,  
Aug. 27. Vegetation: encrusting algae. Time: 11 A.M. Bottom: coral, 
Shore: gravel. Current: none. Distance from shore: 50'. Depth of 
capture: 10'. Depth of water: 12' .  Method of capture: spear.Gollected 
by: Huri f o r  R. Harry. One specimen of Siaanus sp. 

Station 65.--Raroia; channels a t  south end of a to l l ,  Aug. 28. Vegetation: 
sparse encrusting algae. Time: 1-3:30 P.M. Bottom: sand, coral. 
Shore: sand, gravel. Current: app. 1-2 h o t s .  Distance from shore: 
app. 100 yards. Depth of capture: 0-101. Depth of water: 10'. Method 
of capture: rotenone (app. 10 lbs.) and dipnets. Collected by: Kore 
fo r  R. Harry. 150 specimens, 45 species. 

Station 66.-Raroia; reefs  in Garue Pass next t o  Takeke I s l e t ,  west s ide of 
a t o l l ,  Sept. 1. Vegetation: considerable encrusting and f ree  growing 
algae. Time: 10 A.M.-1:30 P.M. Bottom: coral. Shore: gravel. Cur- 
rent:  s l ight .  Distance from shore: app. 100 yards. Tide: low. Depth 
of capture: 1-25'. Depth of water: 1-25'. Method of capture: rotenone 
(40 lbs .) ,  dipnets and spears. Collected by: Kore, Rairai, Huri, Rago, 
and R. Harry. 3LO specimens of 50 species. 

Station 67.--Raroia; lagoon reef a t  Teputaiti I s l e t ,  south of Garumaoa V i l -  
lage, west side of a t o l l ,  Aug. 25. Vegetation: encrusting algae. Bot- 
tom: coral, sand. Shore: gravel. Currents: none. Distance from shore: 
50 yards. Depth of capture: 12'. Depth o f  water: 15'. Method of 
capture: spear. Collected by: H u r i  fo r  R. Harry. One specimen of 
annulatus. 



ECOLOGICAL SJRVEP 

Figures 3-7 

W i l e  the general report  of the Raroia team w i l l  consider the marine 
ecology of t h i s  a t o l l  on a broad biological basis, specif ic  notes on the 
wnation of f i shes  +re included in this section. A la rge  proportion of the 
f i e l d  time was involved in preparing the collection of f ishes,  taking koda- 
chrome s l ides ,  and compiling notes on the colors of l i v ing  f ish.  To a l e s s e r  
extent habi ta t  data were also recorded at  the end of the time in Raroia and 
pa r t  of these notes are  given in  the systematic account. The present section 
was also prepared a t  the end of the Raroia study and is an attempt t o  give a 
general view of f i s h  dis t r ibut ion on Raroia A t o l l .  Far more notes were taken 
than included here. So much was observed tha t  was not  understood tha t  the 
confusing observations were deleted. I t  i s  hoped t h a t  more of the f i e l d  data  
can be incorporated into the report  of the next coral a t o l l  project. 

For convenience the marine environment of the atoll has been divided 
' into eight  major zones which are  a s  c lear ly delimited ecologically a s  they 

a r e  physically. These zones can be considerably subdivided on the basis of 
f i s h  associations and habi tats  and most of t h i s  phase w i l l  be considered in 
the general ecological report. 

Coralliferous Outer Bench: This region is  defined by Cloud (1952). It ex- 
tends from the steep outer slope t o  the surge channel buttresses. The 
greatest  growth of coral a t  Raroia is  in t h i s  region and a large percentage 
of the t o t a l  f i s h  fauna l i v e s  on t h i s  shelf. Sharks constantly patrol  t h i s  
area, apparently continually c i rc l ing  the a t o l l  looking fo r  food. Tuna, bar- 
racuda and jacks also scout these waters, but normally keep nearer the sur-  
face. Larger sea basses are  in greater abundance in t h i s  zone ( a s  a r e  also 
the previous f i shes  mentioned) than anywhere e l s e  om the a t o l l  and seem to 
hide in every hole in the coral. and Balistes a r e  evident immediately 
above the coral  and various species of the demoiselles t h a t  penetrate to 
deeper water (e.g. Dascvllus) form clouds around the coral. The extent of the 
f i s h  fauna can best be seen by dropping ba l l s  of rotenone mud onto the coral. 
About twice as many f i shes  as  would be seen around a lagoon coral head boil  
out of holes i n  the coral when rotenone takes effect.  Several times I talked 
myself in to  chancing encounters with sharks to  co l lec t  i n  t h i s  region, but 
the natives forcibly refused to l e t  me go i n  the water, talking as if it 
would be sure death. Without a doubt the f i n e s t  f i s h  collections a t  Raroia 
could be taken on t h i s  shelf,  and very eas i ly  on the west side of the a t o l l ,  
i f  it were not  for  the sharks. W i l e  t h i s  zone seemed to be re la t ive ly  the 
same on the e a s t  and west side of %he a to l l ,  it seemed def in i te ly  shorter on 
the eas t  side. Pract ical ly  all observations were made on the west side. 

This region has a very character is t ic  fauna, typified by several sharks 
and carangids not observed elsewhere around the a to l l .  A t  the surface are 
part icular ly S~hy-raena, thunnids, and schools of Hemirhamphus. A t  mid-depths 
a re  small schools of carangids. Immediately above the coral sharks wander 
about, passing from one surge channel t o  the next; none larger  than 12 f e e t  
were seen and they would average about 5-6 f e e t  i n  length. Remaining rela- 



t ive ly  motionless above the coral  are  mostly Balistes,  N* and often a- 
thurus. Only very small f ishes,  such a s  Dascyllus, Labroides and Halichoeres, 
would be seen about the coral. Then t h i s  region was poisoned great numbers 
of small coral  reef f i shes  l e s s  than f ive  inches long (such a s  blennies, 
gobies, a few c i r r h i t i d s  and a la rge  number of wrasses) came out  of hiding, 
along with la rge  sea basses one to three f e e t  long. Conspicuous by the i r  
complete absence were chaetodontids, and holocentrids. Parrot f ishes were 
also uncommon in  t h i s  region. 

Channels: This term is  defined by Cloud (1952), and comprises the next 
region inward toward the shore between the corall iferous outer bench and the 
coral l ine ridge. This zone consis ts  of deeply grooved troughs t h a t  have wide 
outer mouths approximately 25-35' deep and narrow dead ends a t  the ridge. It 
is continuous around the a t o l l  and is complexly developed on the southeastern 
side i n  the region of Oneroa. The en t i r e  lengths of these troughs were col- 
lected a t  several l o c a l i t i e s  on the west side of the a to l l .  Since it was 
dangerous collecting in  the open mouths because of the sharks, l e s s  is known 
of t h i s  outer area. M c e  I was rushed by sharks i n  the outer zone and the 
Raroians completely refused to dive there. 

The surge channels contain the most d is t inc t ive  f i s h  fauna of any zone 
a t  Raroia. Many species a re  completely l imited t o  them and many f ishes found 
j u s t  about everywhere e l se  on the a t o l l  do not  occur in these surge channels. 
The zone is completely dolhinated by c i r r h i t i d s  and blennies (especially the 
genus m, although none can be seen when casually observing the 
channels. In  f a c t  during the day they look prect ical ly  barren except for  
sharks, scarids and carangids schooling in the outer mouths. However, when 
rotenone is thrown into the troughs, the waves s a i r l  it quickly from one end 
t o  the other  and the f i shes  immediately succumb and are  swept out of the i r  
hiding places from under rocks and from cracks in the but t ress  w a l l s .  The 
f i shes  in t h i s  region apparently have a high respiratory r a t e  because of the 
heavy surf action with high oxygen concentration. A s  a r e s u l t  the ent i re  f ish 
fauna of the troughs completely succumb to rotenone laden waves in a few m i n -  
utes.  No where e l se  did we obtain such complete collections of a particular 
habitat .  Also, wave action tended t o  sweep f i shes  out  in to  the open and into 
pockets on the  b o t t o m ,  making observations on r e l a t ive  abundance and collect- 
ing much easier.  Sharks were constantly a t t rac ted  to col lect ing stations, 
although they never paid any at tent ion to the fishes,  l i v ing  o r  dead. They 
were, however, qu i te  interested in  the swimmers. 

Aside from the blennies and c i r rh i t id s ,  the narrow end of the channels 
have a la rge  population of small echidnid eels,  most of which are  limited to 
this region and the sea urchin holes on the coral l ine ridge. Two pomacentrids 
are  confined en t i r e ly  to the channels, several scorpaenids a re  moderately 
abundant i n  the surge channels and in the sea urchin holes on the corall ine 
ridge, and brotulids a re  prominent under the rocks and in  the holes. The 
broader, deeper section next t o  the outer mouth supports a good sized popula- 
t ion  of la rger  fishes,  consisting primarily of surgeon fishes,  c i r rh i t ids ,  
carangids, scarids, and to a l e s se r  extent labrids,  none of which are  con- 
fined to the surge channel zone. Few smaller f i shes  are  found in t h i s  dis- 
t inc t ive  subzone. 



A t  hiah t i d e  l a m e  f i shes  move in from the surge channel mouths md  
cora l l i fe r& outer  bench and congregate in  the narrow ends. Many species, 
as typified by Acanthums aut ta tus  and Acanthurus achi l les ,  move out of the 
channels onto the reef f l a t .  

A t  night the surge channels a t  high o r  low t i d e  a re  teaming with f ishes ,  
par t icular ly  holocentrids. The nocturnal Cirripectes and c i r r h i t i d s  a re  very 
much in evidence and even a t  low t i d e  are  found climbing about out of water 
on the coral l ine ridge. Schools of Monotaxis congregate in the channels and 
pass onto the  reef f l a t  a t  high t i d e  a s  do the holocentrids. 

Coralline w: This zone is discussed by Cloud (1952) and consists of the 
high ridge formed by coral l ine algae between the surge channels and outer 
reef f l a t  extending t o  shore. Usually i t s  outer and inner face i s  honeycombed 
with sea urchin holes, which considering t h e i r  s ize ,  support an amazingly 
large f i s h  population. Its outer face supports the same f i s h  fauna a s  the 
inner ends of the surge channels; it is dominated by s m a l l  echidnid ee ls ,  and 
to  a l e s se r  extent c i r rh i t i d s .  Some Cirripectes also l i v e  in  the sea urchin 
holes, but not  many are  found during the day. The top of the ridge usually 
offers  no hiding place f o r  f i sh ,  although it is  notable a s  a feeding ground 
for  parrot f i s h  a t  high t ide.  The inner face and outer pa r t  of the reef f l a t  
(termed ttback ridge trough of outer reef f l a t t t  by Cloud, 1952) a re  usually 
heavily honeycombed by sea urchin holes and support a s m a l l  d i s t inc t ive  f i s h  
fauna en t i re ly  d i f fe ren t  from the other reef zones. I t  is dominated by the 
pomacentrid Abudefduf imparipennis and i s  inhabited by several  s m a l l  scorpae- 
nids not found elsewhere. The genus Echidna was found here more than anywhere 
else and a few of the other "surge channelt' echidnid ee l s  a lso range back t o  
t h i s  subzone. A fern small apogonids are  also d is t inc t ive  t o  t h i s  region. The 
gobies of the genera Gobiodon and Paragobiodon a re  f a i r l y  common, although not  
a t  all a s  abundant as  in  the next zone toward shore; in some sections of the 
a t o l l  they did not  invade t h i s  zone a t  all. 

A t  night a t  high t i d e  t h i s  region i s  dominated by c i r r h i t i d s  and holo- 
centrids, which congregate in t h i s  zone more than a n m e r e  e l s e  on the reef 
f l a t .  Cirripectes is also common here, and many echidnid ee l s  move out of 
the surge channels onto t h i s  zone searching for  food. 

Outer reef f l a t :  This region, according to currently accepted def ini t ion --- 
(see Cloud, 1952) extends from the coral l ine ridge to shore. On the basis 
of f i sh  associations, it can be divided in to  three zones: an outer area packed 
with sea urchin holes ("back ridge troughtt of Cloud, 1952). Since the outer 
zone has already been discussed in  the previous section, we w i l l  go on to the 
middle subzone. A t  low t ide  t h i s  i s  characterized by grea t  numbers of gobies 
of the genera Para~obiodon and Gobiodon. To a l e s se r  extent  both species of 
Caracanthus a r e  prominent. Moderate numbers of small l ab r ids  (usually 
Halichoeres) and Tetraodon hide among the coral. Lycodontis Dicta wanders 
into t h i s  region but de f in i t e ly  belongs in the t i d e  pool zone. 

A t  high t i d e  day and night great numbers of larger  f i shes  come over the 
reef f l a t  to feed. During the day the prominent groups a re  Eulamia melano~tera,  
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surgeon f i shes  (especially Acanthurus t r io s t ems ,  A. guttatus  and A. achilles),  
wrasses (Thalassoma and Halichoeres qrimarily), many species of parrot f ishes,  
and chaetodontids. A t  night the f i s h  fauna consists of Holocentrids (mostly 
Holocentrus), mugilids, Belone. Hemirhamphus, Monotaxis and a few c i r rh i t id s .  
So f a r  a s  the collections have been studied this subzone contaiqs no species 
known only from t h i s  region, but the qual i ty  of  i t s  f i s h  fauna was found no 
where else.  

The f i n a l  tidepool subzone is the most unique in fauna of the outer reef 
f l a t .  It contains some blennies and gobies found nowhere e l se  and is  dominated 
by these two groups and the echidnid eels ,  Lycodontis p i c t a  and L, flavimarri- 
a. The pomacentrid, Abudefduf glaucus, is  prominent here as  a re  young 
Ceuhalopholis w. It  is  also typif ied by syngnathids which very ra re ly  
were observed elsewhere. A t  high t i d e  the fauna of t h i s  zone spreads over the 
reef f l a t  t o  feed but i t s  own zone is  not  invaded by other la rger  f ish.  

Inter-Is let  Channels: No zone is  more variable a t  Raroia than the channels, 
varying from the deep west (Garue) Pass with one of the la rges t  f i s h  popula- 
t ions of any l o c a l i t y  a t  t h i s  a t o l l  t o  narrow closed off channels with meager 
faunas. The channels a t  Raroia can be broadly divided in to  four groups: 
Garue Pass-a main deep channel, South Pass--a broad shallow f l a t ,  and com- 
p le t e  and incomplete in t e r - i s l e t  channels. There a r e  over 250 channels, most 
of which are  continuous from lagoon to outer reef a t  l e a s t  a t  high tide.  

Garue Pass is approximately 400 yards wide and about 40-60' deep. Most 
of the time there is  a very strong flow of water out  the Pass, but a t  extreme 
high t ide  the direction of the current reverses. Coral growth is very abun- 
dant in the Pass, especially on the shore reefs.  This zone has by f a r  the 
greatest  concentration of fishes of any res t r ic ted  loca l i ty  a t  Raroia, and is 
the favori te  f ishing ground of the natives. A l l  of the la rge  f i sh  groups are  
ahmdant here, par t icular ly the families Galeorhinidae, Isuridae and Carangidae. 
Other families t h a t  are  dominant are  Echeneididae, Balistidae, Labridae, 
Scaridae, Serranidae, Lethrinidae, and Lutianidae. The shore reefs  have a 
very d is t inc t ive  fauna. Dascyllus trimaculatus, Acanthurus l ineatus ,  Amphi- 
p i o n  bicinctus and large sea anemones apparently occur only i n  t h i s  zone a t  
Raroia. Chaetodon ret iculatus ,  2. ornatissimus and Acanthurus achi l les  are  
more abundant i n  the Pass than any other local i ty .  

The Southern Pass is  a broad rock and sand f l a t  approximately four miles 
wide and not  more than two f e e t  deep a t  low t i d e  a t  any place; a t  i t s  highest 
ridge from Kakipuku t o  the f i r s t  e a s t  i s l e t  near Kakuruna it probatiiy averages 
l e s s  than 61' deep a t  low tide.  There is a strong flow of water out a t  low 
t ide  (outside the lagoon) snd a reversal of flow a t  high tide.  There is  
moderate coral growth in  the Pass. The only f i shes  in abundance over the f l a t  
are  young Eblamia melanopterus, which swarm in great numbers over all the f l a t .  
Otherwise the f i s h  fauna is  sparse considering the large area involved. A 
fern species of the families Labridae, Lutianidae, Serranidae and Chaetodontidae 
comprise a great  percentage of the f i s h  population i n  the Pass. Gobies, blen- 
n i e s  and echidnids are  moderately abundant i n  shallow protected pools on the 
flat. A t  the lagoon side of the Pass Diodon is f a i r l y  abundant (according to  
the natives),  a s  are  large serranids. 



11 The in t e r - i s l e t  channels vary tremendously i n  f i s h  population depending 
hr>Upon width, in termit tent  o r  continuous connection between lagoon and outer  sea  

and position on the a tol l .  Also many of them a re  strongly affected by the  ex- 
tent of sand bars t h a t  a r e  often a t  the lagoon entrances. The problems of 
the ecology of i n t e r - i s l e t  channels were f a r  from understood a t  Raroia and 
re re  so variable t h a t  i t , i s  d i f f i c u l t  t o  see the overal l  picture.  The shallow 
narrow continuous chCinne1~ a re  generally characterized by l a rge  numbers of 
gobies 'and blennies, and even greater  numbers of Abudefduf imparipennis. 
Parapercids are  found only in this zone and the region i s  a nursery f o r  t he  
pung of many species of echidnids, Evinephelus and Ce~hdlovholis m. The 
closed off channels a r e  dominated by wrasses ( the  genus Steholul is  i s  most 
alxmdant in t h i s  hab i ta t )  and chaetodontids. Coral growth i s  sparse and where 
etaghorn coral  i s  present Dascyllus amanus is moderately common. 

Lagoon shore reef f l a t :  On the west s ide  of the  a t o l l  the lagoon shoreline 
is bordered by a f l a t  topped reef t h a t  abruptly drops down 10-35 f e e t  t o  sand 
bottom 5-1200 f e e t  from shore. The top of the  reef i s  covered with dead o r  
sparsely growing coral  t h a t  almost reaches the surface a* low t ide.  The f i s h  
fauna of t h i s  region i s  l imited and primarily consis ts  of Acanthurus 
t r ios tems ,  Pomacentrus niar icans  and moringuids. The f i shes  on the reef 
face wander over the reef  top a t  high t i d e  t o  feed, but generally keep out  of 
t h i s  region a t  low t ide .  Individuals of Pomacentrus n imiceng  ars r e s t r i c t ed  
to defini te  coral  heads or  sections of coral  heads, diving dom %-:rg the 
coral branches when danger threatens. Acanthurus t r i o s t e w s  w6n.lcr i n  l a rge  
schools over the reef top. The two species of moringuids a r e  abundant buried 
in the sand to  a depth of a t  l e a s t  two f e e t  and a re  not  seen except by using 
a rotenone ichthyocide. 

The lagoon shoreline around the remainder of the a t o l l  i s  almost en t i r e ly  
sand and gravel, gradually sloping t o  deep water. Schools of mullet and young 
Lutianus form the grea tes t  percentage of the f i s h  fauna in t h i s  area. 

Lagoon Shore Reef Face: A s  mentioned under Reef Flat, the lagoon reef  face 
is present only on the west s ide of the  a t o l l .  Its f i s h  fauna i s  very s i m i -  
lar to  the neighboring lagoon coral  heads, but does not  include as many 
species. The coral  growth is not  a s  extensive on the reef face a s  on the 
coral heads except in Game Pass. Much of the reef  face is undercut a s  shorn 
i n  f igure  4, and often has deep c l e f t s  extending back in to  the reef,  particu- 
l a r l y  i n  the region of Kukina Rua. 

Large schools of scar ids  t rave l  along the reef face feeding; occasionally 
groups of Naso and Caranx also do the same. The genera Svnodus and Morinma 
noted on f igure  4 remain buried i n  the  sand about the base of the coral. 
Echelid ee l s  a lso prefer t h i s  habi ta t ,  and remain buried ve r t i ca l ly  in the  
sand with only the head exposed. 

Lagoon Coral Heads: The lagoon a t  Raroia i s  deep and has hundreds of coral  
heads (o r  patch reefs )  r e l a t i ve ly  evenly s i tuated throughout. These coral  
heads have steep s ides  and f l a t  tops and almost reach the surface a t  low t i d e  
(see f igure  7). Most of them a re  elongate i n  l a t e r a l  cross section and the 



direct ion in which they a re  oriented depends upon t h e i r  posit ion in the lagoon 
and the prevail ing current direction.  The majority of coral  heads a r e  pointed 
towards the ea s t  o r  north east. The marine l i f e  on a coral  head var ies  
trenchantly depending upon the r ee f ' s  posit ion i n  t he  lagoon. A summary of 
the  typical  conditions f o r  a western coral  head near Garurnaoa i s  presented i n  
f igure  7. Coral heads s i tuated on the ea s t  and northeast  s ides  of the  lagoon 
have @ considerably reduced fauna than elsewhere. The cora l  heads in  t he  
southwest region of the  lagoon have the greates t  var ie ty  of f ishes ,  although 
the coral  heads on the west s ide between Garue Pass and Kukina Rua seem t o  
have the l a rges t  populations. 

The open lagoon appears to have a r e l a t i v e l y  r e s t r i c t ed  f i s h  population. 
Small gobies were brought up in bottom dredges down t o  40 fee t ,  but no other  
f ishes.  Sharks, carangids and e re  very l i k e l y  the dominant 
open water groups. Near the coral  heads and shore reef schools of l a rge  par- 
r o t  f i shes  seem slowly t o  follow de f in i t e  paths l i k e  c a t t l e .  The eastern 
sand f l a t s  a r e  par t icu la r ly  inhabited by mantas, eagle rays and s t i ng  rays. 



SYSTENATIC ACCOUNT 

His tor ical  Introduction 

Despite the f a c t  t h a t  all past  expeditions have spent only a few days 
col lect ing f i shes  i n  the Tumotu Archipelago, approximately 286 species of 
f i shes  have been amassed. Our knowledge of the  f i s h  fauna i s  primarily know 
from ten expeditions and small sca t te red  collections;  most important s r e  the  
Andrew Garrett  collections,  the llAlbatross'l EkpedLtions of 1899-1900 and 1904- 
1905, t he  Crane Pac i f ic  Expedition of 1928 and the George Vanderbilt South 
Pacif ic  Expedition of 1937. No f i shes  have been recorded i n  the l i t e r a t u r e  
from Raroia Atoil; the  c loses t  is land where f i shes  have been reported is 
Makemo, appraximately 50 miles t o  the  nes t  of Raroia. Definite l o c a l i t y  rec- 
ords a r e  known f o r  20 of the  80 is lands within the Tuamotus. 

Because of the  h o s t i l i t y  of the natives,  the  ear ly  s c i e n t i f i c  expeditions 
to the  Tuamotus during the first ha l f  of the nineteenth century were not  able 
t o  co l l ec t  f i shes  on any of the  eastern islands,  and had d i f f i c u l t i e s  on the 
western a t o l l s .  The f i r s t  f i s h  described from the Tuamotus appears t o  be 
Chaetodon vinctuscChaetodon bennett i  Cuvier] by Lay and Bennett (18%) col- 
lected from Byam Martin [vairaatea: Island, by the voyage of the  l%lossomlt 
under the  command of Captain F. ru. Beechey in  the years 1825-1828. 

The e a r l i e s t  col lect ions  of f i shes  made i n  the Tuamotus were apparently 
teken by the Fi lkes  Exploring Expedition of the  U. S. Nbvy, 1838-18U. The 
f i shes  were or ig ina l ly  t o  have been reported upon i n  two volumes by Louis 
Agassiz and many hundreds of i l l u s t r a t i o n s  were prepared under h i s  direction.  
The manuscript (which Filkes estimated would amount to over 2,000 printed 
pages) was never completed o r  published, although Agassiz hoped t o  present 
i n  t h i s  work an en t i r e ly  new c lass i f ica t ion  of f i shes  and to change rad ica l ly  
the pr inciples  f o r  defining f i s h  families. The f i shes  and i l l u s t r a t i o n s  were 
turned over to Henry W. Fowler a t  the  Academy of Natural Sciences of Phila- 
delphia in 1920 by +he U. S. National Museum with the request  t ha t  a report  
be prepared. By t h a t  time many f i shes  and labe ls  had been l o s t ,  and many 
specimens were in poor condition. Fowler and Bean (1923) reported on the 
new species, including one wrasse from the Tumotus. Fowler (1940) presented 
a check l i s t  of the en t i re  collection,  including 15 species from the Vua- 
motus," Lazareff I., and Clermont de Tonnier I. 

lhe most important nineteenth century $ontribution t o  our knowledge of 
Tuamotuan f i shes  wef;e the  publications of Gunther (1873-1875) on Andrew Gar- 
r e t t ' s  Fische der Sudsee. Fifty-four species were described from the 
"TuamotusjV only one was recorded from a de f in i t e  loca l i ty .  Native names 
were noted f o r  a few species. 

The next addition i s  by Vaillant (1887) who records 11 species with na- 
t i v e  names from Rikitea of Mangareva, Rangiroa, S. Marutea and nTuamotus,tl 
which had been collected by the ship V01age'~ in 1883 and 1884. 



d n t h e r  (1887) i n  the Challenger Expedition deep sea f i s h  report  notes 
Malacosarcus macrostoma from near the Tuamotus, but apparently had no other 
f i shes  from t h i s  area. 

The l a rges t  collection of f i shes  from the Tuamotus other  than t h a t  l a t e r  
obtained by George Venderbilt was collected by the "Albatross" Expedition of 
1899-1900 under the charge of Alexander Agassiz. The shore f i s h  report  by 
Kendall and Goldsborough (1911) includes 93 species (one aescribed a s  new) 
from the Tuamotu islands: Anaa, Fakarava, Makatea, Makemo, Pinaki, Rangiroa, 
Whitsunday and Tikei. 

A b u t  the same time a s  this llUbatross" expedition, Alvin Seale was col- 
l ec t ing  f i shes  i n  southern Oceania fo r  the Bishop Museum (1900-1903). He 
prepared a collection of 38 species from Makatea and Mangareva in the Tuamotus, 
three of which he described a s  new (Seale, 1906). 

The "Albatross" Expedition of 1904-1905 under the charge of Alexander 
Agassiz collected f ishes  i n  Port  Rikitea and on the outer  reef of Nangareva 
Island, Tuamotus. Kendall and Radcliffe (1912) described t h i s  collection 
which comprised 42 species. 

Regan (1917, p.391) records Harenrmla punctata Cuvier and Valenciennes 
from the "Tuamotu A r c h i p e l a g ~ . ~ ~  The vdhitney South Sea Expedition 1920-1925 
under the auspices of the American Museum of Natural History collected a t  
twelve is lands in the Tuamotus, although only a few f i shes  were taken. 
Nichols (1923) reported on these f i shes  and recorded f ive  species from Man- 
gareva and Marutea, two of which he described a s  new genera and species. 
Weber and de Beaufort (1922, 1931) record 1 3  species from the "Tuam~tus~~  
without def in i te  l o c a l i t y  records. The Templeton Crocker Expedition of 1934- 
1935 on the flZacalv through the eastern Pacif ic  under the auspices of the 
American Museum of Natural History also made a s m a l l  f i s h  collection; Nichols 
and Breder (1935) described a new species of f lying f i s h  from Nengo Nengo 
and Tatakoto, but otherwise the collection is apparently not  published. 

Fowler in h i s  "Fishes of Oceania" (1928, 1931, 1931+, 1949) includes 
many of the previous records f r o m  the Tuamotus and a few new ones which a re  
summarized i n  h i s  1938 check list a t  the end of the Vanderbilt Ekpedition 
Report. 

The Crane Pacif ic  Expedition of 1928 made short  stops i n  the Tuamotus at  
Takaroa and Makatea. Herre (1935, 1936) reported upon the 42 species col- 
l ec ted  at  these Islands, two of which he described a s  new. 

Giltay (1939) regorted upon the f ishes  collected by the cruises of the 
Belgian naval school vessel "Mercator" 1934-1935. Ten species were re- 
corded from Fakarava in the Tuamotus. 

The l a rges t  collections taken in the l'uamotus e re  those of the George 
Vanderbilt South Pacif ic  Expedition of 1937, personally obtained by M r .  Vander- 
b i l t .  In seven days collecting at Takaroa, Apataki and Rangiroa over 156 
species were obtained. Fowler (1938, 1953) reported on t h i s  material, de- 
scribing the f i shes  from each l o c a l i t y  separately. 



A summary of a l l  the 'A~amotu records is presented i n  the following check 
list, which uses Fovler's 19% classif icat lon for  convenience. This l i s t  
w i l l  be considerably revised and expanded when the Raroia and Takume material  
is studied. Note the "Check L i s t  of the Islands of the Tuamotu Archipelagon 
l a t e r  i n  t h i s  report  for  location and synonymy of the a to l l s .  

Tentative Check List of Fiahes Previously Recorded from Tuarnotus 

Table 1 

hilamia melanoptera (Quay & Gaimard) 

Elops machnata ( F o r s m )  

Chanos chanos ( ~ o r s m )  

Stoleuhorus delicatulus (Bennett) 

Harenmla punctata (Gppel l )  

Leptocephalus acc ip i te r  Fowler 

Muraenichthys schultzei Bleeker 

Muraenichthys macrouterus Bleeker 

Muraenichthys re tmpinnis  Fowler 

Myrichthy8 colubrinus (Boddaert) 

Machaerenchelys vanderbi l t i  Fowler 

Ophichthus vanderbilt i  Fowler 

Rataboura .javanica (Kaup) 

Echidna polwona (Richardson) 



Lycodontis picta (Ahl) 

H melearnis (Shaw & Nodder 1 
II ruupell iae (McClelland) 

II f lavo marginata (&ppell: - 
II  undulata (LacBpdde) 

II f avaginea (Schneider ) 

Enchelynassa canina (Quoy and 
Gaimard) 

Uropterygius concolor 

II  macroceuhalus (Bleeker) 

II i namra tus  (Lac i sde )  

Synodus japonicus (Houttuyn) 

Saurida g r a c i l i s  (@oy & Gaimard) 

Belone platyura Bennett - 
Stronmlura indica (Le Sueur) 

Hmrhamuhus acutus (Gh the r )  

Rhgnchorhamphus georgii  
(Valenciennes ) 

Hemirhamuhus erythrorinchus 
Le Sueur 

Cgpaelurus a t r i s i n n i s  Jenkins 

II angusticepts Nichols 
and Breder 



Cypselurus (Valenciennes) 

Bremceros mcclellandii Thompson 

Bothua mancus (Broussonet) , - 
n constellatus (Jordan & Goss) 

II pantherinus (F&~~ell) 

Malacosarcus macrostoma (Ghther) 

Anomalops katoptron ( Bleeker ) 

Holocentrus caudimaculatus dppell 

n ruber ( F o r s a )  - 

II microstomus ~{nther 

II suinifer (Forska) 

11 aammara (Forslc%L) 

II ouercularie Valen- 
ciennes 

Myripristis rmudjan (~ors&)  

n undecimalis Herre 

11 violaceus Bleeker 

II microuhthdlmus Bleeker 



bWripristis pra1inLus Cuvier 

Comthoichthys c o n s ~ i c i l l .  (Jenyns) 

Aulostomus chinensis ( I imaeus)  

F i s tu l a r i a  p t i a b a  L.ac&de 

Atherina temminckii Bleeker 

II vaigiensis (Quoy & Gaimard) 

Mugil tade Forski1 

11 lonaimanus &ther 

II  vaigiensis Quoy & Gaimard 

II macrolepis Andrew Smith 

II  creni labis  Forsk8l 

leuciscus A t h e r  

N e o m s  chaptal i i  (wdoux and 
Souleyet ) 

Sphyraena barracuda (Walbaum) 

n obtusata Cuvier 

Parathunnus a ( S c h l e g e 1 )  

Acanthocybium solandri (Cuvier) 

Gempylus serpens Cuvier 

Comhaena m r u s  - Linnaeus 

Nomeus gronovii (Qnelin) - 



Scomberoides toloo-parah (~t~pell) 

11 sanct i -petr i  (Cuvier) - 
Decapterus pinnulatus (Eydoux & 

Souleyet ) 

Selar cnunenophthalmus (Bloch) - 
Caranx s t e l l a t u s  Eydoux & Souleyet 

Carawoides ferdau ( ~ o r s k a )  

II p o n s t e t h o i d e s  Bleeker 

Trachinotus b a i l l o n i i  (Lace'sde) 

Amia bandanensis ( Bleeker) - 
aroubiensis (Hombron and 

Jacquinot ) 

" f raenata (Valenciennes ) 

"hhypse lonotus  ( Bleeker ) 

erythrina (Snyder) 

Apogonichthys aur i tus  (Valenciennes) 

Cheilodipterus l inea tus  (Linnaeus) 

II quinquelineatus 
Cuvier 

Dules rupes t r i s  (Lac6Gde) - 
marginatus Cuvier 

" sandvicensis (Steindachner) 



Plectropomus maculatus (Bloch) 

Variola louti (Forskgl) 

Cephalopholis Schneider 

11 urodelus (Schneider) 

11 sexmaculatus ( G p p e u )  

Serranus fasc ia tus  ( ~ o r s g l )  

11 g i l b e r t i  Richardson 

II cora l l i co la  Valenciennes 

11 (Bloch) 

II s o c i a l i s  ~ t n t h e r  

11 summana (Forsk%) 

II fusco-guttatus (F'orsGl) - 
Grananistes sexlineatus (Thunberg) 

Riacanthus hamrur (Forsk81) 

Lut janus kasmira (F'orskodl) 

11 bohar ( ~ o r s k g l )  - 
11 vaiaiensis  (Cjuoy & Gaimard) 

11 ~ i b b u s  ( ~ o r s k a )  

11 monostigma (Cuvier) 

Pteroaaesio t i l e  (Cuvier) - 
Lethrinus mahsena ( ~ o r s k 8 l j  



Lethrinus re t icu la tus  Valenciennes 

II miniatus (Schneider) 

Pentapodus -0-lineatus (Lace/$de) 

Mono tbs  ~ randocu l i s  ( ~ o r s & )  

Mulloidichthys auriflanrma (For ska )  

n samoensis (&ther) 

Pseuduueneus t r i f a s c i a t u s  (Lacgp;de) 

II barberinus (~ac&$de)  

n c ras s i l ab r i s  
Valenciennes 

Paracirrhites hemistictus (Ghther )  

n polyst ic tus  (&ther) 

Chaetodon ornatissimus Cuvier 

pelewensis Kner 

bennetti  Cuvier 

trif asciatus  Mungo Park 

ephippium Cuvier 

c i t r i n e l l u s  Cuvier 

lunula (Lacg$de) 

re t icu la tus  Cuvier 

guadrimaculatus Gray 

auriga  ors sku 



Chaetodon mertensii Cuvier 

11 fd lcu la  Bloch 

II l ineola tus  Cuvier 

t t  t r i f a s c i a l i s  b o y  & Gaimard 

Heniochus permutatus Cuvier 

II monocerus Cuvier 

Forcipiger l o n d r o s t r i s  (Eroussonet) 

b g o p l l t e s  diacanthus (Boddaert) 

Pomacentrus imperator (Bloch) 

C e n t r o ~ g e  flavissima (Cuvier) 

Zanclus cornutus (Iinnaeus) 

tt canescens (Linnaeus ) 

Hepatus t r i o s t e w s  (Linnaeus) 

II gut ta tus  (Schneider) 

II fuliginosus (Lesson) 

tt elongatus ( ~ a c 6 S d e )  

11 l inea tus  (Iinnaeus) 

tt bleekeri  (Ghther )  

11 olivaceus (Schneider) 

t t  ninricans (Linnaeus) 



Hepatus glauco-pareius ( Cuvier ) 

II ach i l l e s  (Shaw) 

Ctenochaetus flavicauda Fowler 

II s t r igosus  (Bennett) 

Zebrasoma veliferum ( Bloch) 

Laephichthys ros t ra tus  (Gh the r )  

Naso l i t u r a t u s  (Schneider) - 
eoume (Lesson) - 
brevi ros t r i s  (Valenciennes) 

S i ~ a n u s  punctatus (Schneider) 

II ros t ra tus  (Valenciennes) 

Scorpaenopsis gibbosus (Schneider) 

Sebastapistes s o e n s i s  (Richardson) 

Nemapterois biocel la tus  Fowler 

Pterois antennata (Bloch) 

II rad ia ta  (Cuvier ) 

S m c e j a  v e r r u c o z  Schneider 

Caracanthus m a c d a t ~  (Gray) 

I1 unipinna (Gray) 

Dactyloptena or: ent,al:s (Cuvier) 

Dascyllus trimaculatus (dppell)  



- 
Dascyllus aruanus (Linnaeus) 

Chromis caeruleus (Cuvier) 

Pomacentrus pevo (Bloch) 

II n i q i c a n s  ( ~ a c d 6 d e )  

Abudefduf -- s a x a t i l i s  (Linnaeus) 

I1 coelestinus (Cuvier) 

II sordidus so or sku) -- 
11 septemfasciatus (Cuvier) 

11 luecozonus (Aleeker) 

II biocel la tus  (Qoy & Gairnard) -- 
II Gaucus (Cuvier) 

II leucopornus (Cuvier) 

I 1  amabilis (De Vis) 

Lepidaploiis a x i l l a r i s  (Bannett) 

11 hirsutus  ( ~ a c g s d e )  

Epibulus i n s id i a to r  (Pa l las )  

Anampses geographicus Valenciennes 

11 diadematus ~ f l p p e l l  

S te tho ju l i s  s t r ig iventer  (Bennett) 

11 axillaris ( b o y  & Gahard 

Halichoeres centriquadrus ( ~ a c 6 6 d e )  



Halichoeres trimaculatus (Quoy and 
Gaimard ) 

Thalassoma quinquevittatum (Lay and 
. Bennett) 

'111 hardwicke (J. W. Bennett) 

11 umbrostym ( d p p e l l )  

I1 purpureeum ( ~ o r s k a )  

II t r i l oba t a  ( ~ a c 6 G d e )  

II lutescens (Lay & Bennett) 

kmuhosus t r i c o l o r  (Quay & Gaimard) 

Pseudncheilinus hexataenia (Bfeeker) 

Cheilinus t r i loba tus  LackGde 

II  undulatus M p p e ~  
11 dianraminus (Lacksde) 

II  chlorourus (Bloch) 

Callyodon w r s p i c i l l a t u s  ( S t e i w  
dachner) 

II sordidus (Fo raka )  

II microcheilos (Bleeker) 

11 microrhinos (Bleeker) 

II b r e v i f i l i s  ( h t h e r )  



Callyodon - harid (Fors&l) 

II pulchellus ($ppell) 

II f ascia tus  (Valenciennes ) 

11 janthochir (Bleeker) 

II oviceps (Valenciennes) 

11 blochii. (Valenciennes) 

11 rubrcviolaceus (Bleeker) 

tt macrocheilos ( Bleeker ) 

II nuchipunctatus (Valen- 

ciennes) 

Asterropterix semi 
q e u )  

Eviota a f e l e i  Jordan & Seale 

II viridis (Waite) -- 
Ptere leo t r i s  microlepis (Bleeker) 

Diaphoroculius rangiroae Fowler 

Gobiodon r ivulatus  ( i d p p e ~ )  

Paragobiodon echinoce&alus ( d p p e l l )  

Glosso~obius biocel la tus  
(Valenciennes) 

Gobius fuscus idppe l l  - 
Echeneis remora Linnasua 

Leptecheneis naucrates (Linnaeus) 



Callionymus cookii G b t h e r  

Petroscirtes filamentosus 
(Valenciennes ) 

II taeniatus  (Guoy and 

Gaimard) 

Blennius tonganus Jordan & Seale 

Salar ias  edentulus (Schneider) 

II priovhthdlmus 
(Valenciennes ) 

II  meleagris Valenciennes 

II caudolineatus ~ h t h e r  

II l i nea tus  Valenciennes 

Enchelyurus ater G k t h e r  

Brotula multibarbata Schlegel 

Belistes Richardson 

n capis t ra tus  Shaw 

11 bursa Schneider - 
II f lavimarginatus f&ppell 

II  aculeatus (Linnaeus) 

Balistapus rectangulus (Schneider) 

II undulatus (Nungo Park) 

Melichthys buniva ( ~ a c 6 G d e )  



Amanses scows (Cuvier) 

Ostracion cubicus Linnaeus 

II cornutus Linnaeus 

Canthigaster bennettii (meeker) 

11 

I 
margaritatus ( d p p e l l )  

Tetrodon hisuidus Linnaeus 

11 

I 
meleanris Schneider 

Antennarius bigibbus ~ac;&de 

Table 2 

Islands from which f i shes  have been 
previously recorded 

Number of species of f ishes 
recorded 

Akiaki 

Anaa 

Apataki 

Fakarava 

Gambier Is. 

H i t i  

Makatea 



Islands from which fishes have been Number of species of f i shes  
previously recorded recorded 

Mataiva 

Makemo 

Mangareva 

Marutea 

Nengonengo 

Pinaki 

Rengiroa 

S. Marutea 

Takaroa 

Tatakoto 

Tikei 

"Tuamotusn 

Vahitahi 

Vairaatea 



Field Data of the Fishes Collected a t  Raroia 

Approximately 400 species of f i shes  were collected a t  Raroia Atoll, 
but information of only ebout 300 was prepared in  the f ie ld .  The smallest 
specimens could not  be ident i f ied o r  examined f o r  lack of a microscope so 
tha t  such groups as  Blenniidae, Cobiidae, Labridae and Apogonidae are  very 
incompletely recorded. menever possible, the species were identified,  
l i f e  colors recorded before preservation, and habi ta t  and dis t r ibut ion noted. 
This information should be of value to  future coral a t o l l  teams end is  pre- 
sented i n  t h i s  section. The sc i en t i f i c  names are  all f i e l d  ident i f icat ions .. 
from inadequate l i t e ra tu re ,  and must be confirmed; t h i s  section merely pre- 
sents  the extent of the work done. then the final report  is  prepared the 
deficiencies w i l l  be corrected. l he  subheading "stations" for  each species 
presents the s ta t ions  where it was collected (providing t h i s  was recorded i n  
the f i e ld ) ,  and the number of specimens taken is  indicated in  parentheses 
a f t e r  each s ta t ion  numser. I t  was or ig ina l ly  intended to use Ridgway's color 
standards f o r  the color descriptions, but it was among the gear held by the 
shipping s t r i k e  and no standards were available. 

I N D E X  TO FAMILIES OF F I S m  COUZCTED AT RAROIA 

Table 3 

FAMILY 

Acanthuridae 

Aeto batidae 

Albulidae 
An tennariidae 

Apogonidae 

Aulostomidae 

Balistidae 

Belonidae 

Blenniidae 

Bothidae 
Brotulidae 

Canthigasteridae 
Caracanthidae 
Carangidae 

Chaetodontidae 

Number of species 
recorded a t  

Raroia 

Number of species 
predicted to be 

a t  Raroia 

21 

2 
1 
2 

15  

1 

8 

1 

45 

1 
2 

4 
2 

16 
18 

- 

PAGE 



Table 3 (cont'd.) 

FAMILY 

Carapidae 
Cirrhit idae 

Congridae 

Coryphaenidae 

Dasyatidae 
Diodontidae 

Dussumieridae 

Echelidae 
Echeneididae 

Echidnidae 

Eleo t r idae  
hgraul idae  

Emcoetidae 
Fis tular i idae 

Galeorhinidae 

Gempylidae 

Gobiesoci5ae 

Cobiidae 
Hemirhan~hi dae 

Histiopte-wise 

Holocen t r idae  
Isuridae 

Istiophoridae 

Kuhliidae 

Kyphosidae 

Labridae 

Lethrinidae 
Lutianidae 

Mobulidae 

Monacanthidae 

Moringuidae 

Mugilidae 

Nuaber of species 
recorded a t  

Raroia 

Number of species 
predicted t o  be 

a t  Raroia 
PAGE 



Mullidae 

Ophichthyldae 

Orectolobidae 

Ostraciidae 

Parapercidae 

Pempheridae 

Polynemidae 
Pomacentridae 

Priacanthidae 
Pseudochromidae 

Scaridae 

Scorpaenidae 

Serranidae 

Siganidae 

Sphyraenidae 

Sphyrnidae 
Syngnathidae 

Synodontidae 

I Tetraodontidae 

Thunnidae 

Xiphiidae 

Zanclidae 
I 

Number o f  species I recurded a t  
Raroia Jf - 

6 
2 

Number of species 
predicted to be 

a t  Raroia 2/ 

Not including estimates of unsorted materiel. 

PAGE 

121, 

56 

1$ 
168 

130 
86 
n 
99 
- 
76 

11 7 

156 
n 
85 

70 
- 
60 

51 
165 
130 

- 
155 

'This l ist  includes only those families confirmed to be a t  Raroia by col- 
lections, sight records, or  identifications by natives as  occurring in 
t h i s  immediate region. I believe tha t  the t o t a l  number given is sub- 
s t an t i a l ly  short of the f i s h  fauna existing a t  Raroia, because a l l  fmi- 
l i e s  tha t  probably occur a t  Raroia are not included. 



FAMILY ISURIDAE 

Man Eating Sharks 

According to the nat ives  t h i s  family is abundant around Raroia A t o l l ;  
only a few small individuals were seen, approximately 4-6' i n  length, and 
one about 12' long. The nat ives  f e a r  t h i s  group and w i l l  no t  spear them. 

Carcharodon -=.-Black above, white below. Teeth with s ingle  slender 
points. 

Stations: 33(1). 

Habitat: One individual approximately 5' in length taken while 
t r o l l i n g  in Garue Paes. One other s l i gh t ly  smaller example observed 
swimming in Game Pass. 

Raroian w: GAKEGAKI (amall), RURUKI (large).  

FAMILY GALMRHINIDAE 

Gray Sharks 

This group i s  the most abundant family of sharks occurring a t  Raroia, 
although only three species were taken. Additional species were observed 
but adequate col lect ing gear was not  available. Triaenodon is speared f o r  . . 
food, bt the black-tipped sharks (Eulamia) are  not  eaten. 

EXllamia melanouterus (Qoy and Gaimard).-General color grey to white below. 
All f i a s  with so l id  black t ips .  

Stations: 11(1),  22(1), 29(1), U ( l ) ,  47(2). 

Habitat: This shark is a s  abundant a t  Raroia a s  all other sharks 
combined and occurs everywhere around the lagoon and outer reef. It 
i s  not  a t  a l l  abundant i n  the lagoon, but great  numbers come over the  
outer reef  f l a t  to feed a t  high t i de  and they constantly pa t ro l  the 
outer surge channels day and night. 

Raroian w: KEIKEI (small specimens), VAKI ( la rger  specimens). 

Eulamia a. =.--Same a s  melanouterus in  coloration except first dorsal  
without black. Life colors of specimen from s ta t ion  45: Brown overal l ,  
pale yellowish-brom on belly. In  l i f e  black edges t o  a l l  f i n s  ex- 
cept f i r s t  dorsal d i s t inc t .  Specimen 2 weeks a f t e r  preservation s t i l l  
with same coloration a s  a l ive  except black d i s t i n c t l y  paler. Iris gold. 



Stations: 33(1). 

Habitat: This species is common in Came Pass and along the outer 
edge of surge channels in 20-40' depths. The natives fear  it and say 
it rill attack people. It is a considerably larger  species than 
melano~terus and adults approximately 5-6' long were observed. 

Raroiah g g g :  KOKIHE. 

l'riaenodon obesus ( d p p e l l )  .--Overall coloration l i g h t  brown. . Head broad. 
Dorsal fins tipped white. 

Stations: 45(1). 

Habitat: Occasionally observed over sand f l a t s  near shore in the 
lagoon. The natives are not afraid of t h i s  shark and spear it f o r  
food. 

Raroian nams: ARAVA. 

FAMILY ORECTOLOBIDAE 

Carpet Sharks 

Apparently there is only one species of t h i s  family a t  Raroia, accord- 
ing t o  the natives, They say tha t  occasionally they are seen in the lagoon. 
The natives spear them fo r  food, 

Gindvmostoma so. one.-Nasal c i r rus  barely reaching teeth. Upper lobe of 
caudal f i n  somewhat elongated. General color a sandy brown. 

stations: 30(1) . 
Habitat: Occasionally observed in lagoon on shore sand f l a t s .  

Raroian name: KOHOENJE (small), ROHOI (large).  

Eagle Rays 

Only one eagle ray was observed during the en t i r e  summer, although the 
natives.say that they are normally more common. Also, the natives describe 
s t ing  rays as usually being f a i r l y  abundant and we were given the i r  native 
names; but none were found, despite repeated search where they were supposed 



ta occur. On t h e i r  o m  i n i t i a t i v e  they pointed to drawings of s t i ng  rays in 
f i sh  books and said they occur e t  Raroia. . - 
Aetobatus sv. one.--This species has the tee th  completely f la t  without mosaic 

arrangement. Snout somewhat elongate. Spots on underside of body a s  
well a s  top. Li fe  cclors  of the specimen a t  s ta t ion  45: Solid black 
above with white spots. Dark markings below all black. 

Stations: L+5(1). 

Habitat: According t o  the nat ives  t h i s  species is found only on 
the lagoon send f l a t s  a t  the southern and eastern s ides  of the a to l l .  

Raroian e. TAPERETA. 

FAMILY MOBULIDAE 

Manta Rays 

Two species are  common in the lagoon, par t icu lar ly  preferring the pro- 
tected eas t  s ide of t he  lagoon. Several mantas were speared from s m a l l  boats 
but aere lo s t .  

The natives c a l l  all mantas FAFARUA but were aware t h a t  two species 
occurred there. 

Mobula jawnica (Muller and Henle) .--One approximately 8-10 f e e t  i n  width 
was watched f o r  approximately an hour in Game Pass, August 29th. 
Coloration consis ts  of two white V ' s  on the back; the anter ior  was 
broader and more d i s t i n c t  than the second. Posterior white band ex- 
tended f a r  down the s ide to near the tai l .  Inside of head f laps  white. 
men f i r s t  seen it was res t ing  on the bottom in 25 f e e t  of water with 
the f l i ppe r s  folded out, so t h a t  the white was evident. Later it 
made several c i r c l e s  close t o  the boat. Region around eyes white. 
Underside of body pure white. Underside of t a i l  pure white. Eyes 
wide apart .  Tai l  was f a i r l y  short, approximately one-half body length, 
and appeared to be normal, not  broken off.  Observations were made 
through a look-box. 

Habitat: The natives say t h i s  species is often abundant i n  the 
lagoon. 

Raroian w: FAFARUA. 

Manta b i r o s t r i s  ( Walbaum) .--Many d i f f  erent  specimens observed along e a s t  - 
shore of lagoon. Back sol id  black. Tails long and thin,  approximately 
equal t o  body length. No white bands across body. 



Habitat: Very abundant on eastern and southern shallow sand f l a t s  
in lagoon. The mantas observed appeared t o  be 6-15' i n  width. Often 
two and three specimens were seen a t  one time. 

Raroian name: FAFARUA. 

FAMILY ALBULIDAE 

Bone Fishes 

Albula occurs in only one region a t  Raroia--the brackish enclosed pond 
~f the northeast side of the a t o l l .  A drawing of Dixonina was shorn t o  the 
~a t ives ,  but they did not  ever r e c a l l  seeing it. 

Jbula  w l a e s  (Linnaeus).--Iridescent s i lve r  t o  blue above. Examples over 
12" are  rare ,  most being about 6-8" long. 

Stations: 37(1), 38(8), 40(1). -- 
Habitat: Storms keep enclosed pools on the northeastern i s l e t s  -- 

f i l l e d  with brackish water, forming an ecological condition unique to 
t h i s  pa r t  of the a t o l l .  The dominant species are mullet and particu- 
l a r l y  Al.l;ula. The f loo r  of these pools a re  thickly covered with s i l t  
and det r i tus ,  and the water i s  usually murky. No Albula were seen in 
any other habitat .  

Raroian names: PAT1 AND KIOKIO fo r  ~ d u l t s ,  N I F A  f o r  young, 

FAMILY DUSSUUIERIDAE 

Herring 

The number of clupeoid species occurring around Raroia i s  apparently 
; l igh t  and only one genus and species was collected. 

jpratelloides SP. one.--Life colors of specimens from stat ion /J: general 
color on body s i l v e r  to bluish-silver. Str ipe along side narrow 
anter ior ly,  broad posteriorly,  silvery-blue. Eye also bluish-silver 
shading t o  black on eyeball. 

Stations: LJ(100). 

Habitat: Very abundant over certain lagoon coral heads i n  large 
close-packed schools. Hemirham~hus were observed chasing them. The 



natives say t h a t  during cer ta in  seasons, great  shcools of them form 
masses along the western shore of the lagoon. A t  these times the na- 
t i ves   coop them out with nets  and buckets and have community feasts .  

Lizard Fishes 

One species of Smodus of various color pat terns  was found t o  be abun- 
dant in the sand around the base of lagoon reefs  and coral  heads. No other 
synodontids were found. The natives do not  use t h i s  family f o r  food. 

Syaodus variegatus ( ~ a c 6 ~ e d e )  .-Palatine teeth in tm rows. Inner pelvic 
rays longer than outer. Adipose f in  with a la rge  brown spot. Eody 
and f i n s  crossed by brown bands. L i fe  colors of specimen from sta- 
t ion  57: Ground color brown t o  reddish-brown abave fading t o  silvery- 
white below; body crossed by approximately ten ve r t i ca l  i r regular  
brown bands. Head mottled brown, l i gh te r  below. Lower jaw crossed 
by six suffuse l ines .  In te rorb i ta l  and t i p  of upper jaw pale black. 
Breast and be l ly  pure white. Dorsal f i n  membranes hyalin; rays with 
f ive  o r  six horizontal s e r i e s  of i r regular  brom l ines .  Caudal f i n  
crossed by s i x  o r  seven ver t ica l  brown bands t h a t  are  often divided; 
otherwise f i n  pale. Anal f i n  with four oblique brow bands along 
length of f in ;  membranes otherwise hyalin. Pelvic fins with approxi- 

. mately 6 f a i n t  brown bands. Pectoral f i n s  with ve r t i ca l  brom bands 
t h a t  fade out  on lower rays. 

Habitat: Abundant i n  lagoon on sand bottom around coral heads 
and shore reefs. These f ishes  hide in the sand o r  i n  holes during 
the day and come out to feed a t  night. 

Raroian w: KARAEA. 

FAMILY ECHIDNIDAE 

Moray Eels 

A t  l e a s t  1 5  species of t h i s  fahlily were recorded in  f i e l d  notes, but 
the data was prepared from only approximately half  of the t o t a l  collections.  
Various'species seemed to have d i f fe ren t  color phases and many were extremely 
d i f f i c u l t  o r  impossible t o  identify. A s  a r e s u l t  the folloning notes a r e  in- 
adequate. 



The family Echidnidae i s  abundant wherever there i s  act ive coral  growth 
o r  hiding places under rocks. None were found in the sand, but the family 
dominates the f i s h  fauna of the outer reef coral l ine ridge and shallow t i d e  
pool region on the reef  f l a t  next to the beachrock shore. They a re  a lso 
very abundant in the in t e r - i s l e t  channels t h a t  are continuous a t  high t i d e  
between lagoon and outer reef.  Most species a re  d i s t i n c t l y  r e s t r i c t ed  t o  
def in i te  habi ta t s  and the greatest  number of species and individuals occur 
on the outer reefs. 

The natives a r e  qui te  confused over names f o r  most of the species and 
although they know a great number of names f o r  ee ls ,  they a re  often uncer- 
t a i n  about using them correctly. The Raroian names given with the follow- 
ing  species a r e  the ones Bengt Danielsson and I repeatedly checked with 
d i f fe ren t  natives. The nat ives  e a t  only the la rge  moray ee l s  over three 
f e e t  long, roasting them whole, wrapped in palm leaves. The l a rges t  moray 
seen a t  Raroia (Gvmnothorax lavanicus) was s l i gh t ly  over four f e e t  long. 

Echidna leucotaenia Schu1tz.--Color plain brown v i th  white dorsal  and anal 
f ins .  Head white, s t r iped  with brown. Some tee th  molariform. 

Stations: 17(8). 

Habitat: Rare a t  Raroia; i n  the outer reef surge channels and in 
the  sea urchin holes on the coral l ine ridge. 

Raroian r,ame: MAKIKI. 

Echidna SD. one.-Distinctive character is t ics  consis t  of molariform teeth,  
30 broad ve r t i ca l  bronn bands with pale brown interspaces; i r regular  
ou t l ine  of bands. Tai l  approximately a s  long a s  body. Similar to 3. 
polvzona but markings different .  

Stations: 28(1). 

Habitat: Only one specimen recorded from a lagoon coral head. 

Raroian m: none. 

h c h e l m a s s a  canina ( b o y  and Gaimard) .--Distinctive colors sol id  brown 
without markings. Anterior n o s t r i l  with an expanded lobe. Posterior 
n o s t r i l  with a raised f la r ing  r i m .  Life  colors of specimens from 
s ta t ion  58. Head and body so l id  brow; head d i s t i n c t l y  l i gh te r ,  par- 
t i c u l s r l y  behind eye onto occiput. Pores above and below bordering 
jaws cnetered in white c i rc les .  Snout and lower jaw t i p  dark brown. 
Fins with dark brom base shading to  white on outer half .  A l a rge  
specimen, approximately 2' long, (very l i k e l y  another species) i s  
dark brom t o  blackish-brown overall ,  without any marking o r  l i g h t  
areas. Nostri ls  somewhat d i f fe ren t  than on smaller specimens. 



Habitat: Outer reef surge channels down to 15' a t  l e a s t  and over 
en t i r e  coral l ine ridge l iv ing  in the sea urchin holes. One of the 
dominant moray ee ls  in the surge channel region. 

Raroian m: MAKIKI. 

Uro~tervz ius  x a n t h o ~ t e m s  Bleaker.--Head and body dark blow to black specked 
w i t h  M i t e  and bluish white dots. Midcaudal rays long. 

Stations: 10(8),  17(7), 45(1). 

Habitat: Moderately common i n  outer reef surge channels and next 
to shore on reef  f l a t .  hrrows deep into cracks i n  the  coral and i s  
very d i f f i cu l t  to collect.  

Raroian m: none. 

Uroutemrrius f a s c i o l ~ t u s  (Regan).--Vertical f i n s  confined to t a i l .  Posterior 
n o s t r i l s  in a raised tube. Haid m d  body with abo~; t  I;! d e d r l t i c  stripes.  
Ground color bromnish whito. Dt-rk stripes narrm~er  t h m  l i g ~ t  inter-  
spaces. 

Hab; t a t :  Rare a t  Raroia. Taken i? outer reef surge  chmnels. ---- 
. , Xarolm name: none. - - -- 

Uropteryziu~ r n ? p o - c ' p t u s  ( ~ a c 6 ~ s d e )  .--Tail longer than s m u t .  Color pattern 
mottled. ; i l l  operning on leve l  w i t h  eye. A single pa i r  of n o s t r i l s  
present. Life colors of specimen from stat ion 11: ground color pale 
brown. Eody mottled with black and brown spots superimposed on each 
other. Iris goJden brown. 

Stations: l l ( 1 ) .  

Habitat: Recorded specimen taken from under' rocks in an inter- 
i s l e t  channel near Game Pass. 

Raroian name: none. 

Gymnothorax fimbriata (Bennett) .--Distinctive characters consist  of a green 
edge to f ins ,  g i l l  opening not i n  black spot, body and f ins  covered 
with round black spots, and ground color sol id  brown. Life colors of 
specimens from s ta t ion  49: Ground coJor overall  a' sol id  brown tinged 
~ r i t h  green, sonemfiat l i gh te r  below. Head with t i p s  of jaws s l igh t ly  
darker. Small black spots on upper pa r t  of head behind eye. Black 
spot a t  r i c t u s  of upper jaw. G i l l  opening not in black spot. Vertical 
f i n s  same color a s  body, edged in white in  smaller specimens, and edged 
in green in larger.  Dorsal fins rrith oblique spots along the en t i r e  



length of fin; posteriorly they are  continuous with those on body. 
Anal fin without en t i re  spots, cnly lower edges of spots on body ex- 
tending onto fin. Body vrith approximately 3 se r i e s  of black spots 
along i t s  length; an ter ior ly  the spots a re  smaller than the inter- 
spaces, posteriorly they a re  approximately the same s i ze  o r  somewhat 
smaller. Caudal f i n  with continuous color pattern of dorsal and anal, 
also l i g h t  edged. Pores bordering upper and iower jaws in white spots. 

Stations: L9(5). 

Habitat: Lives i n  the Ulva-like Microdictyon on lagoon coral heads. 

Raroian name: KIAFU. 

Gymnothorax monostima (Regan) .--A l a rge  black blotch bordering eye poster- 
iorly.  Head and body dark broun without any other markings. Pores 
on lower jaw surrounded by white. Posterior n o s t r i l s  in long white 
tubes. Iris red. 

Stations: 17(1),  45(12). 

Habitat: Outer reef surge channels and sea urchin holes i n  the 
coral l ine ridge. This species was observed only a t  a few stations.  

Raroian m: none. 

Gymnothorax macilicau2a Jenkins.--Body brom, with 45-50 ve r t i ca l  dendri t ic  
darker brown ver t ica l  s t r ipes .  Lower jaw white with brown t ip .  Upper 
jaw Fiith one maxillary row of teeth and one o r  two inner teeth. No 
black spot on g i i l  opening. Head long, occiput not gibbous. Anal f i n  
white. Dorsal fin same color a s  head and body except edged in white. 

Stations: 17(2), 26(6), 45(3). 

Habitat: Moderately common in outer reef surge channels. 

Raroian m: none. 

Gymnothorax Dicta ( A h l )  .--Intermaxillary teeth reduced. Color pattern con- 
sists of black specks or t iny  black spots on a white background. No 
tee th  molor-like. In specimens below 100 mm. the spots on the body 
occur in 4-6 i r regular  rows along body. In specimens 150-200 mm. the 
spots have pale centers. In specimens 200-300 nm. blackish r ings a re  
broken into small spots and arranged i n  a r ing  o f  spots. In the very 
large specimens the body becomes speckled with t iny  black spots. 

Stations: 8(10),  10(1),  11(11), 14(5), 22(6). 

Habitat: This species i s  very abundant i n  the shallow in te r - i s l e t  
channels and next to  shore on the outer reef f l a t .  It l i v e s  in holes 



F i n  tine beachrock and dead coral  blucks. This speu5es coaes out  a t  high 
t ide  t o  feed. 

E 
i Raroian g ~ :  KUIRU.  
: 
I Gmgt,horax flavimargina&.--Vertical f i n s  edged in green. G i l l  opening 

black. aody black, mottled w i t 2 1  brom w.d black. 

Habitat: One of the nost abundant ee l s  a t  Fiaroi~,  occurring i n  a 
wide var ie ty  of habi ta t s  in  tho outer surge channels, reef f l a t s  and 
on lagoon coral heads an6 shore reefs. 

Gvnnothorax javanicus (Bleeker) .--Block sncts along body Ln 3 i r regular  
series.  Ground color so l id  bromn. Gill. opening in  a black spot. No 
inner teeth on maxillary. 

Habitat: :doderately a'bundant on lagoon coral  heads and shore 
reefs ;  uncommon on outer reef although occasiona:ly observed in  la rge  
pot holes on coral l ine ridge. This i s  the l a rges t  moray e e l  a t  Rtiroia 
an l  i s  commonly eaten !q the natives. The na.tives f e a r  t h i s  ee l  more 
then a l l  others k i l l  them whenever possible, whether they want t o  
e a t  them o r  not. 

Karoian E: HAMURENGA (zmallj , TIOH2 (medium], TAVERE ( la rge) .  

Gymnothorax h ~ r o e n s i s  (Bleeker) .--Three rows of aax i l l a ry  tee th  prcsect. 
General ~ o l o r a ~ i o n  w l t h  l a rge  black blotches on l i g h t  brown body. 
Small specks %id dendri t ic  spots of darker co lore t im over head and 
body. Anterior n o s t r i l s  white. G i l l  opening not  i n  black spot. 

Ftations: 17(1).  

Habitat: k few specimens observed in  outer reef snrge channels. 

Gymnothorax tbyrsoidea (Richardson) .--Gr?unrl color so l id  brom. Darker 
brom dendri t ic  spots over body, tendinp to Porn ver t ica l  rows pos- 
te r ior ly .  Tiny dclrker specks end spcts overall.  Mexillary n i th  two . 
rows of teeth,  the inner s e r i e s  ccnsisting of ap~roxirnately 8-10 teetin. 

Stations: 17(8),  28(7). 

Habitat,: Taken in  outer ree? surge channels and on lagoon coral heads. 

Raroian name: ICIARI. 
7- -- 
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b m o t n o r a x  v e t e l l i  (meeker)  .-Characterized by black v e r t i c a l  s t r i p e s  on a 
white body. 

Sta t ions :  17(6) ,  22(2), 26(1), 5 5 ( 2 ) .  

Hebitat:  This  i s  one of the  dominant mcray e e l s  on the  outer  reef  
c o r a l l i n e  r idge  in s e a  urchin holes  and in t h e  surge channels. 

fiaroian e: TAKATAKA. 

Worm Eels 

Accorrling t o  f i e l d  notes ,  severa l  s'lecies of eche l id  e e l s  were co l l ec ted  
but only one s a s  recorded. They were q u i t e  hard t o  co l l ?c t ,  only a f e ~  bejne  
obtained a f t e r  severa l  hours exposure t o  rotenone. Re  n a t i v e s  knov; nothine 
about them and r e f e r r e d  t o  them ty t h e  general  e e l  term I(OIFt0. They do r o c  
c a t  them. 

Muraenichthys latic€iudhta (Ogilby) .-Chayac;erized by t n e  d o r s a l  fin o r i g i n  
over anus, the  eye s i t u a t e d  over r i c t u s ,  ti-e p o s t e r i o r  n o s t r i l  in t h e  
upper l i p ,  and a l i g h t  brown colora t ion without d i s t i n c t i v e  markings. 
L i f e  colors  or^ s?ecimens from s t a t i o n  58: yellowish-l ight  brom o-mall. 
Iris l i g h t  blue. Fins same co lo r  a s  body, pale.  

S ta t ions :  l7(:), 2C(1), 5862). 

Habitet:  T&en only  in deep surge cl:ar.aels next t o  t h e  c o r a l l i n e  
r idge  of the  o u t e r  r ee f  f i a t .  Al l  specimens were collected i n  12-20' 
of water. 

Sneke Eels  

A t  l e a s t  two species  were co l l ec ted  of t!?is familgr, b u t  only one was 
recorded i n  f i e l d  notes.  Since t h i s  group burrows i n  sand and neve? mas 
k i l l e d  a t  Raroia by the  rotepone, it i s  very l i k e l y  t h a t  a l l  species  a e r e  
n o t  collected.  

The family was found only in the la(;oon in  shallor: water on tops  of 
cora l  heads and shore r e e f s .  Some na t ives  gave the  name XATIROHE t o  t h i s  
group but they might have msde up t h i s  name f o r  the occasion. Some3.mes +he 
na t ives  would be embarrassed a t  no t  having a name f o r  some conmon f i s h  and 
invent  a name f o r  it. 



Leluranus semicinctus (Lay and Bennett).-Dorsal f i n  or igin over g i l l  open- 
ing. Twenty-eight spots along head and body, separated by broad white 
interspaces. 

Habitat: Moderately common burrowed deep in  the sand in  lagoon, i n  
shallow water on top of shore r ee f s  and coral  heads. Most abundant on 
west s ide of lagoon. 

Raroian e: MATIROHE ? 

FAMILY CONGRIDAE 

Conger Eels 

The conger ee l s  a r e  of minor importance a t  Raroia and only two species 
seem to occur there. This f w i l y  is almost en t i r e ly  l imited t o  a shallow 
sandy environment on top of coral  heads o r  shore r ee f s  in  the lagoon. Sel- 
dom were more than one specimen seen a t  the same loca l i ty .  These ee l s  
burrow in the sand s imilar  to  Morinma, and were taken e n t i r e l y  by poison. 
The nat ives  h o w  very l i t t l e  about them and do not e a t  them; they give them 
the general e e l  name KOIFO, but only the older natives use t h i s  name with 
any certainty.  

11 
Conger cinereus Ruppel1.--Characterized by very small pectoral  f ins ,  uniform 

coloration on head and body, and a submarginal black edge t o  the verti-  
ca l  f ins .  

Habitat: This species l i v e s  i n  the sand in  shallow water l e s s  than 
4' i n  depth on the shore reefs  and tops of coral  heads i n  the lagoon. 
It  would usually take an hour o r  more before the rotenone muld  drive 
them out of hiding. Actually t h i s  e e l  may be more abundant than the 
col lect ions indicated. The rotenone might not  have affected adults, 
since only young specimens were taken. Also adul ts  may only be in 
deeper water than our col lect ing permitted. 

Conger SD. one.--Characterized by a blunt short  body and an all white colo- 
ration. 

Stations: 9(1). 

Habitat: One specimen taken on west coral shelf i n  lagoon. 



Worm Eels 

This family was almost completely unknown t o  the natives u n t i l  our 
ichthyocide drove them out  of the sand. Some individuals are  buried over 
a foot  deep i n  sand a t  the base of coral  and often it would be several hours 
before rotenone mould a f f ec t  them. This group is confined to water l e s s  than 
s i x  f e e t  deep, and very seldom was noted or~ts ide  the lagoon. Some nat ives  
said these ee ls  a r e  called HOEA ht others said there i s  no name f o r  them. 

Moringua abbreviata (Bleeker).--General color orangish-red. ?ye mir:;te. 
Pectoral  f i n s  lacking. Lower jaw longer than upper. Veirlcal f i n s  
confined t o  extreme t i p  of t a i l .  

Stations: R(3), 9 (3) ,  l0 (4) ,  28(7), 6 l (2 ) .  

Habitat: I n  shallow water burrowed in sand. Common on lagoon 
west shore r ee f s  and smd-topped coral heads near shore. Most examples 
observed near bases of coral  growth. Largest concentrations on lagoon 
west shore reefs  in region of Garumaoa Village t o  Garue Pass. 

Raroian w: none. 

Morinma bicolor Koup.--Characterized by lower jaw longer than upper, f a i r l y  
la rge  eye, well developed pectoral  f ins ,  a general s i l ve r  coloration, 
and by ve r t i ca l  f i n s  interrupted on t a i l .  

Habitat: Same as  Morlngua abbreviata except no t  a s  common. 

Raroinn m. none. 

FAMILY BEZONIDAE 

Needle Gars 

One species present a t  Raroia scattered in  open surface waters in 
moderate numbers. The natives a re  not  familiar with any other species oc- 
curring a t  Raroia. 

Belone u l a t w r a  Bennett.--Life colors prepared a t  s ta t ion  38 ir idescent  sil- 
ver with blue above. h i t e  below. 

Stations: 27(12), 35(1), 38(1). 



Habitat: Adults come onto the outer reef f l a t  around the a t o l l  
during high t i d e  a t  night t o  feed. &all schools are  moderately com- 
mon in the open surface water of the lagoon. The natives use t h i s  
species f o r  bait, but do not ea t  them. 

Reroian name: K A O .  

FAMILY Hl%.IRHAMPHIDAE 

H a l f  Bsaks 

Only one species knoun a t  k o i a  t h a t  i s  very abundant i n  the lagoon and 
along the outer reef. 

Hemirhamphus pacificus Steindachner.-Teeth minute in jaws. Preorbital as  
long as  eye. Pelvics s l igh t ly  nearer caudal fin than head. 46 pre- 
dorsal scales present. No s t r ipes  present on bdy .  Tip of loser  jaw 
reddish-orange i n  l i f e .  Life colors of specimens from stat ion 58: 
General color iridescent s i lver ,  blackish above. A median s i lve r  s t r ipe  
present down side t h a t  turns blue or  black i n  formalin. Belly silvery 
white. Xead iridescent s i lve r  on 928es, blackish o r  bluish black on top 
of snout and head. I r i s  iridescent s i lver .  Dorsal f i n  edge hyalin. 
Caudal f i n  dusky black on upper lobe; lovier lobe hyalin with scattered 
chromatophores. Anal f in  hyalin except f o r  scattered melanophores near 
t i p s  of f i r s t  rays. Lower jaw with fleshy t i p  red. Pelvic fins hyalin 
except fo r  dusky bases to the first rays. 

Habitat: This species i s  one of the most common f ishes a t  Rsroia 
and occurs in large schools i n  the open water. A t  night a t  high tide, 
great numbers come onto the outer reef f l a t  t o  feed. The natives catch 
them wi th  nets  fo r  food and bait .  They t r o l l  for  la rger  open water 
f i s h  c i t h  them. 

Raroian m: FANEA. 

Trumpet Fishes 

Aulostomus is very prominent around coral in  the lagoon and in ter - i s le t  
channels. It was not  observed i n  swifter moving water, in the Passes or 
around the outside of the atol l .  This form is one of the main scavengers of 
the coral reefs, and i s  easi ly taken w i t h  baited traps. The natives uninten- 
t ional ly  take them on hooK and l i n e  and seldom eat  them. 



Aulostomus chinensis (Linnaeus) .--This species i s  remarkably variable in 
color. Some specimens are  yellow to yeKow-orange overall. Other in- 
dividuals vary from a sol id  brovm to a dark grayish-brown. A few ex- 
amples were mottled with white and black pnd dark bmms to  black. 

Habitat: Most abundant on the lagoon west shore reefs  and neigh- 
boring coral heads. This species was a t t rac ted  to  rotenone s ta t ions  
where they mould gorge themselves on the smaller dead f i shes  while they 
i n  turn succumbed to the e f fec ts  of the de r r i s  root. Vnile spear fish- 
ing around coral heads we would often see l i n e s  of Aulostomus head to  
t a i l  winding in  and out  of the coral. Also, large adults would often 
be seen r igh t  next t o  large sea basses closely following them along aa 
they moved about. Apparently, t h i s  peculiar association was for  pro- 
tect ion and for  feeding on the sea basses prey. 

Raroian name: KAKAVERE TUPOUPOU. 

FAMILY FISTULARIIDAE 

Cornet Fishes 

The r e l a t ive  abundance and dis t r ibut ion of the single species observed 
a t  Ftaroia i s  the same as  f o r  Aulostomus. 

F is tu lar ia  petimba ~acg~;de . - -~enera l  color brom t o  greyish-brown. 

Habitat: This species appeared to  have almost ident ical  habi ts  
a s  Aulostomus, although they sere  more often observed in the inter-  
i s l e t  channels than the other genus. Also t h i s  species comes onto the 
outer reef f i a t  a t  night  t o  feed and the natives k i l l  them with long 
knives and use them fo r  bai t ,  par t icular ly fo r  night  fishing. The 
nat ives  do not  ea t  them. 

Raroian name: KAKAVEFfE. 

FAMILY SYN GNATHIDAE 

Pipe Fishes 

Despite intensive search in habi tats  nhere pipefishes normally occur, 
only one rather  common species of Comthoichth.w was collected. This pipefish 



congregates around par t icu lar  t i d e  pool coral patches and individuals are  not  
found between these areas. They feed i n  the t i de  pools a t  low t ide,  keeping 
within the immediate v ic in i ty  of t h e i r  coral patch. A t  high t i d e  they hide 
i n  tne coral ,  j u s t  the opposite of most outer reef f l a t  fishes. 

Corvthoichthvs SP. one.--Snout slender, sharply pointed. Tai l  and snout 
bright red. Dorsal f i n  covered with red spots. Approximately 16 spots 
dom side of body. Taro dark longitudinal l i n e s  on s ide of head. Dorsal 
f i n  s i t h  32 rays. 

Stations: lO(lO), 11(1),  22(1), 25(10), 57(1). 

Habitat: Entirely c~nfi.ned to res t r ic fed  coral patches in t i d e  
pools next to  shore on out,er reef f l a t  arid occasionally in  mouths of 
i n t e r - i s l e t  channels on outer reef f l a t .  Noted only on west, s ide of 
a to l l .  

Raroian m: none. 

FAMILY RtiL3CWTRIDAE 

Squirrel  F i s h e ~  

Without a doubt the most confusing grou? of fi,he;l at Raroia is the 
Holocentridae. There seem to be speciss i r r  both Hoiocentrus and Myriuristis 
t h a t  a r e  very simila- in  appearance even in fresh z a t e r i a l  and it was dif- 
f i c u l t  t o  do an adequate job with f i e l d  det,eminations. h l a rge  number of 
kodachrome s l ides  were taken, copious color notes and f i e l d  sketches pre- 
pared, and it i s  hoped tha t  this 2ata  rill prove of value. ~ r a c t i c a l l y  all 
of the specimenstaken a re  incorporated in the follosing notec. Fifteen 
species a re  recognized in  the f i e l d  records, but it i s  suspected tha t  fur- 
t he r  study v i l l  expand the number. I t  i s  believed tha t  a l l  species normally 
occurring a t  Raroia were taken. 

The family i s  abundant in  shallow water to 15-25' wherever there i s  
coral  o r  hiding places. Few specimens are observed during the day, but re- 
main hidden in holes. A t  night they come over the reef f l a t s  i n  great num- 
bers t o  feed. They a re  s p e c i d . 1 ~  abundanr, a t  night in the outer reef surge 
channels and on the outer reef f l a t .  

The natives are  hopelessly confused over the names of most species, and 
there was def in i te  agreement f o r  only KIOA, TIKEIKEI, RUKERUKE, PETI and 
PETIMU. The remaining names k.ave been given by the more re l iab le  of the 
older natives.  Apparently a t  one time each species was named, h t n o w  the 
nat ives  a re  not  sure t o  rhich species most of those names belong. The nat ives  
e a t  RUKERUKE, PETI and PETIMU, but usually not the other species. 



Holocentrus sammara ( ~ o r s k k l )  .--Dorsal fin with a d i s t i n c t  large black b ? ~ k h  
between f i r s t  four spines. Upper and lower edges of caudal f i n  black. 
Anterior edge of s o f t  dorsal and anal black. Life  colors of specimens 
from s ta t ion  61: General coloration red above t o  s i l v e r  belan. Head 
black t o  reddish-black on in te rorb i ta l .  Top of snout dusky red. Iris 
s i l ve r ,  tinged with red around lens. Cheeks s i l v e r  with brownish black 
spots. Lips white. Underside of head white. Operculum brassy reddish- 
brown. Eyeball black above w i t h  narrov horizbntal  red l ine .  Body with 
dusky brow l i n e s  along scale  rows. Body above dusky red. Lateral-line 
forming a conspicuous dusky red l i n e  t ha t  i s  the  most prominent of the 
markings along the side. Scales above anal f i n  with dusky brown centers. 
Breast and be l ly  s i l v e r  white. Spinous dorsal  f i n  vlith la rge  black spot 
on f i r s t  three membranes; spot edged in  red. Outer t i p s  of a14 membranes 
pure white. Near base of each membrane of spinous dorsal i s  a l a rge  
white spot, except l a s t  which i s  a l l  red without vhi te  edge. Middle of 
f i n  pale ciusky black fading in to  red on l a s t  membranes. Soft  dorsal  an- 
t e r i o r l y  edged reddish-black, fading t o  yellow and then hyalin poster- 
io r ly .  Caudal f i n  reddish-black on upper and loner most rays, middle 
of f i n  pale yellow; posterior edge hyalin. Anal f i n  mith t h i rd  spine 
and f i r s t  s o f t  ray  pale red. Remainder of s o f t  f i n  hyalin. Membranes 
between second and th i rd  spine vlhite, hyalin a t  outer edge. Pelvic and 
pectoral  f i n s  hyalin. Upper pectoral  rays +,inged with red. Fine pale 
bmwn spots immediately before pectoral f i n  b u t  not  belov. 

Habitat: Moderately abundant i n  shallow water areund coral  heads 
and shore reefs ,  occurring i n  grea tes t  numbers on the w t e r  reef f l a t  
a t  night.  Found in  association w i t h  Holocentrus laevis .  

Raroian m: TINGITINGIA. 

Holocentrus laev is  &ther . - -~orsal  f i n  plain. Upper and lower edges of 
caudal f i n  black. Black spots on preopercle. L i fe  colors of speci- 
mens from s ta t ion  61: Coloration very similar to sammara except paler  
red, and spots on cheek and around pectoral base more d i s t inc t .  Head 
reddish-black t o  reddish-brown above, darkest on in te rorb i ta l .  I r i s  
s i l ve r ,  a ve r t i ca l  reddish-black band jnmediately behind i r i s ;  it i s  
sometimes an te r ior ly  tinged with red. Cheeks with a d i s t i n c t  brownish- 
black spot on almost every scale; othervise s i lvery  white. Jaws v:hite, 
except f o r  dusky t ips .  Opercular edge l i g h t  reddish-brown, a row of 
brow spots bordering preopercle edge. Body reddish-brown above t o  
silvery-white below. Each sca le  row w i t h  a longitudinal dusky brown 
l i ne ;  these are  f a i n t  below la te ra l - l ine .  Lateral-line resdish-brown, 
forming the most prominent marking on the body. Breast before and 
below pectoral f i n  with 3-4 longitudinal rows of brownish-black spots; 
lowest n i th  seven spots. Spinous dorsal hyalin; there  may be a f a i n t  
red spot on f i r s t  membrane near t ip .  Soft  dorsal w i t h  f i r s t  rays red; 
remainder of f i n  t i p  pale yellow to  hyalin. Caudal f in  mith outer 



rays  reddish-black to so l id  rad posteriorly.  Middle rays pale yellow. 
Poster ior  edge of middle rays  hyalin. Anal f i n  hyalin except t h i r d  
spine and first s o f t  ray pale red. Membranes between second and th i rd  
spines white. Pelvic and pectoral  fins hyalin. Upper pectoral .rays 
tinged w i t h  red. 

Stations: 8(2) ,  9(2), 13(1),  23(3), 28(2), 61(10). 

Habitat: Confined to the  lagoon r ee f s  and core1 heads i n  shallow 
water. Found i n  association w i t h  Holocentrus sammara but not  a s  abun- 
dant. 

Raroian w: TINGITINGIA. 

Holocentrus opercularis Valenciennes.-Spinous dorsal  with a wide black band; 
t i p s  of memkanes white; dorsal  t h i rd  of membranes mhite with a black 
spot  an te r ior ly  between each spine. Second dorsal  f i n  with first ray 
red,  remainder orange. Caudal f i n  with outer rays  reddish-black. Inner 
rays  orange. Anal f i n  with t h i rd  spine and first s c f t  ray red. Re- 
mainder of f i n  orange. Pelvic f i n s  pale, s l i p? t ly  re?dl$h. Pecioral 
f i n s  pale red. Head red t o  reddish-black; opexvlum 4ai.xest. Esdy red 
t o  bromish-black dorsally. Each sc-le row t?riils t b  have dark longi- 
tudinal  l i n e s  ventrally.  Bottom u f  lixicl and bodj wnite. Above color 
notes prepared from preserved speclaens from s ta t ion  31. 

Stations: ? 3 ( l ) ,  6 l (2) ,  65(2) .  

Habitat: Rare a t  Raroia; taken on lagoon coral  heads and shore 
reef in  Game Pass. A few additionai observations record them from 
widely scat tered coral  heads i n  lagoon. 

fiaroian m: KIOA. 

Holocentrus microst- ~&ther.--characterized by a black blotch between 
first t o  th i rd  dorsal  spine, then a weak greyish blotch between each 
spine on membrhnes. Poster ior  spinous rays with black spots basally; 
t i p s  of a l l  nernhrmes red; basal portion white. Seven broad longi- 
tudinal  s t r i p e s  on body. 

Habitat: A nondescript species t h a t  i s  moderately abundant in 
shallow water around lagoon coral  heads and shore reefs.  Specimens 
were a lso taken i n  enclosed brackish pools on northeast  i s l e t s .  

Raroian m: TIKEI. 

Holocentrus caudimacvlat,us ~ ~ ~ ~ e l . l . - - ~ o r t y - t w o  scales  between opercular 
edge and caudal f i n  base. Eead and body brownish-red with f a i n t  brom 
mottled specks. No d i s t i n c t  longitudinal s t r ipes .  Splnous dorsal  



with basal th i rd  of membranes pale red; middle t h i r d  pale black; outer 
th i rd  b r i l l i a n t  so l id  red. Soft  dorsal, anal and caudal f i n s  orangish- 
red. Pelvic fins hyalin. Life colors of specimen from stat ion 58: 
Head and body bromish-red above, shading in to  s i lvery  white below. 
Head reddish-brown above, specked w i t h  brown over side, including cheeks 
and l ips .  Underside of head mostly white, with scattered brom pigment 
ce l l s .  Operculum n i t h  a brow spot above, silver-brown over most of 
operculum. Body specked with brown over s ides  to l eve l  w i t h  pectoral 
fins. No d i s t i n c t  s t r ipes  on body though the brom specks tend t o  clump 
on the scale rows, forming vague longitudinal bands. Anus black. 
Spinous dorsal f i n  edged in a so l id  bright red band. Middle of fins 
suffuse black, sol id  black dorsally; basal portion so l id  red, varying 
i n  dis t r ibut ion and in tens i ty  among specimens. Soft  dorsal reddish on 
f i r s t  rays, dusky black f o r  remainder of f i n  (tinged with red) w i t h  
hyalin edge. Caudal fin pale red, the upper and lower most rays hyalin, 
the edge of the f i n  hyalin; upper and lower rays br ightest  red. Anal 
f i n  so f t  rays pale red baselly, hyalin a t  t i p s ;  first 2 s o f t  rays 
br ight  red. F i r s t  two spines white; th i rd  spine red; spinous membranes 
and s o f t  ray membranes hyalin. Pelvic and pectoral f i n s  hyalin. Upper 
pectoral rays tinged w i t h  red. 

s ta t ions:  8 (1 ) ,  9(1) ,  1 1  4 , 20(1) , 23(1) 26(2) 27(61) 9 

45(16), 58( l ) ,  5 9 ( 5 ) ,  65(1) , 66(5) lO(1). 

Habitat: The most abundant holocentrid a t  Raroia i n  shallow 
water on shore reefs  and coral heads. Great numbers come over the 
outer  reef f l a t s  a t  night  a t  high t ide  t o  feed. 

Raroian m: T W .  

Holocentrus diadema ~ac6pbde.-characterized by horizontal black s t r ipes ,  and 
a so l id  black spinous dorsal f i n  with oblique white s t r ipe.  Life colors 
of specimens from s ta t ion  61: General colors so l id  bright red with 
white l ines .  Head so l id  red except fo r  white l i n e  between eye and 
upper jaw which continues t o  opercular margin, and a ve r t i ca l  white 
l i n e  on preopercle t h a t  includes large spine. Top of head red, s l igh t ly  
darker on in terorb i ta l .  Lips red. Ucderside of head pale red except 
f o r  g i l l  membranes which are  pure white. Iris red, i r regular ly  edged 
i n  s i lver .  Body with nine longitudinal white l ines ,  t ha t  extend the 
length of the body; tco short  white l i n e s  on breast  as  well a s  a median 
l i n e  down breast  and belly; a l so  a median dorsal l i n e  before dorsal 
fin. b i t e  l i n e s  become broader ventrally;  on midlateral region they 
a r e  edged by brown l ines .  Body i s  bromish-red dorsally. Spinous 
dorsal f i n  black with t i p s  of all membranes except l a s t  hyalin. Re- 
mainder of f i n  sol id  black except f o r  an oblique longitudinal white 
l i n e  tha t  is  disrupted on middle rays. Soft  dorsal red across middle 
of rays, remainder of f in s  including membranes hyalin. Outer caudal 
rays red, middle rays pale red. Outer edge of middle rays hyalin. 
A n a l  fin pale black between th i rd  and fourth spine. Fourth spine and 
first s o f t  ray red. Remainder of rays pale red and membrane hJralin. 



Pelvic f i n s  with first two s o f t  rays br ight  red. Remainder of rays pale 
red and membranes hyalin. Pectoral f i n s  hyalin, upper rays pale red. 

Habitat: Common a t  Rarola, but almost en t i r e ly  confined t o  lagoon 
coral  heads. 

Raroian m: TIKEIKEI. 

Holocentrus binotatuu Quoy and Gaimard.-Characterized by a so l id  red dorsal 
fin with two s m a l l  black spots a t  the base of the f i r s t  two membranes. 
No s i l v e r  area on caudal peduncle. Life colors of specimen from stat ion 
49: Head and body so l id  red without dark markings. In te rorb i ta l  dusky 
black. Iris red posteriorly,  golden anteriorly.  Body so l id  red above, 
shading in to  l i g h t  red ind i s t inc t  strips below. Caudal peduncle so l id  
red. F i r s t  dorsal  b r i l l i a n t  so l id  red with a suffuse black spot a t  the 
base of each of the f i r s t  two membranes. Second dorsal  with anter ior  
rays  all red; remainder of rays red basally. Caudal f i n  rays red a t  
base and on t i p  of upper lobe; edge of lower lobe hyalin. Anal f i n  so f t  
rays red basally and on a l l  of f i r s t  ray membrane; remainder of s o f t  
f i n  hyalin. Anal spine red. Pelvic f i n s  with s o f t  rays dusky red 
across middle of f in ,  membranes hyalin. Pectoral f i m  pale red, lower 
rays hyalin. 

Stations: ~ 9 ( 1 ) .  

Habitat: One specimen taken on a lagoon coral  head. 

Raroian name: TIKME. 

Holocentrus s ~ i n i f e r  (~orsk%).--Life colors of adul t  from s ta t ion  55: 
Head and body uniform b r i l l i a n t  red. Head with a bright red ve r t i ca l  
patch imrnediateiy behind eye. Iris golden red. Lens black. Body 
uniformly red. Spinous dorsal  f i n  b r i l l i a n t  so l id  red t h a t  breaks 
down to yellow when preserved in formalin and f i n a l l y  becomes pale 
white. Soft  dorsal  pale red on rays; membranes hyalin except fo r  pale 
red on middle of an ter ior  rays. Caudal f i n  red shading to hyalin a t  
poster ior  edge. Membrane between second and th i rd  anal spine orange- 
red; an ter ior  s o f t  rays red shading in to  yellow on l a s t  rays; mem- 
branes pale orange-red. Pelvic f i n s  uniform reddish-orange. Pectoral 
fins orange shading t o  hya.lin on outer one-third. 

Habitat: Sol i tary individuals l i v e  in holes around lagoon coral  
heads and shore reefs. This species i s  abundant a t  night i n  the outer 
reef surge channels but does not  come onto the outer reef flat. It 
b i t e s  on a hook a t  night. Uncommon in  surge channels during the day. 

Raroian m: TIKEI (young), WKERUKE (large). 



Holocentrus SD. one.-Characterized by a b r i l l i a n t  so l id  red coloration 
overall. Tiny black specks on head and hor iwnta l ly  on scale rows. 
Spinous dorsal w i t h  large black epots on first two membranes. Suffuse 
pale spot a t  posterior edge of each membrane f o r  other spinous rays. 
Remainder of spinous membranes reddish-black. Other fins solid red. 

Stations: 17(2). 

Habitat: A few small specimens observed and taken in  outer reef 
surge channels. 

Raroian m: TENU. 

Holocentms SD. two.-First dorsal without black pigment. Large red patches 
dorsally between f i r s t  two spinous membranes; reddish-orange streaks 
near t i p s  of other membranes, par t icular ly l a s t  three; otherwise spin- 
ous dorsal hyalin. Body without d i s t inc t  dark streaks, but a great 
number of black specks cover head and body. Fins other than f i r s t  
dorsal pale reddish-orange. Outer rays of caudal f in  s l ight ly  darker 
a t  base. Head reddish-black on in terorb i ta l  and occiput; black spot 
on upper region of operculum. 

Stations: 22(55),  57(6). 

Habitat: Taken only north of Game Pass in  in t e r - i s l e t  channels 
and lagoon shore reefs.  

Raroian e: TEW. 

Holocentrus SD. three.--Head without d i s t inc t  markings. Spinous dorsal 
with red band in upper membranes with a narrow white t ip .  Last mem- 
branes with red spots a t  base; middle of f i n  pure white. Life colors 
of specimens from stat ion 57: Head reddish above, s i lve r  and white 
below. Opercle with a ver t ica l  dusky red band anteriorly.  Lips pale 
red. Branchiostegal membranes and underside of head pure white. Body 
with 8 d i s t i n c t  longitudinal red bands extending t o  caudal f i n  base; 
some of the dorsal bands are  very short. Soft  dorsal red anteriorly, 
shading to pale red on l a s t  rays and hyalin a t  edge. Caudal f i n  with 
outer rays red and inner rays pale red. hal f i n  bright red between 
second and th i rd  spines, pale red on so f t  rays shading t o  hyalin 
d is ta l ly .  Pelvic f i n  with f i r s t  ray red, shading to hyalin on l a s t  
ray; membranes hyalin. Pectoral f i n s  pale red. 

Habitat: Taken on lagoon reefs  and coral heads on nest  side near 
shore and on outer reef f l a t .  

Raroian m: none. 



Holocentrus sp. four.--Similar t o  RUKEXUKE but hag white edge t o  spinous 
dorsal  and lacks preopercular red patch. Life colors of s p e b e n s  from 
s ta t ion  66: Overall b r i l l i a n t  'Head sol id  red above (not  a t  all 
black). Iris Silver, @wund lens ,  remainder red. Body sol id  red above 
shading in to  suffuse longituclbal red s t r ipes  below. Belly and breast  
mbite, w i t h  scales  basally white poster ior ly  edged in  red. Spinous 
dorsal  b r i l l i a n t  so l id  red, the outer edge pure white. Soft dorsal  and 
s o f t  anal an ter ior ly  so l id  red t o  poster ior ly  only red on rays; mem- 
branes poster ior ly  hyalin. Caudal fin so l id  red. Anal f i n  sol id  red 
between th i rd  and fourth spine except pure vhi te  d i s t a l l y  next t o  th i rd  
spine. Pelvic f i n s  red, br ightest  anteriorly,  with a pure white anterior 
margin. Pectoral  rays red, membranes hyalin. 

Stations: 26(1), 66(4). 

Habitat: Outer reef surge channels and shore r ee f s  of Game Pass. 

Raroian w: TIKEI. 

M ~ r i ~ r i S t i S  murd.ian ( ~ o r s k k l )  .--Characterized by the second dorsal and anal 
f i n  having an anter ior  white edge followed by a dusky black ve r t i ca l  
l i ne .  Life  colors of specimens from stat ion 49: Overall red, darker 
above. Head red, reddish-black above. Eye black above. Iris with a 
l a rge  rectangular s i lvery  spot behind eye bal l .  Iris golden red shad- 
ing in to  purple anter ior ly  and golden below. Posterior edge of eye 
brown. Opercular f l a p  brown a s  are  scales  borderiqg it on body. Body 
s i lve r ,  each scale edged i n  red f o r  ventral  scales,  edged in  bromish- 
red f o r  median scales, and above l a t e r a l  l i n e  each scale  purplish-silver 
with a dark brown edge. Spinous dorsal  edged in white; a broad red band 
longitudinally down the middle of each membrane which may have patches 
of yellow in  it; basal pa r t  of membrane pale yellow. Soft  dorsal ~ ~ i t h  
f i r s t  ray white; remaining rays red. Dusky black region behind white 
almost lacking in specimens here described. D i s t a l  region of second to 
f i f t h  s o f t  rays bright red. Caudal f i n  bright red. Anal f i n  same a s  
dorsal. Pelvic f i n s  w i t h  f i r s t  s o f t  ray white, next rays red, shading 
to hyalin f o r  l a s t  ray. Tips of all s o f t  rays hyalin except second. 
Pectoral  f i n  pale red, hyalin d i s t a l ly .  . 

Habitat: Abundant on lagoon coral  heads, shore reefs  end outer 
reef f l a t .  Also observed in outer reef surge channels a t  night. 

. . 
~ a r o i a n , .  PAPDRAG0 (small), PET1 (large).  
. :  . , . . 

Mn-ipristis adustus B1eeker.--Characterized by broad black t i p s  to  so f t  ver- 
t i c a l  f ins .  Fourteen s o f t  dorsal rays. Life colors of specimens from 
s ta t ion  28 one month afK& preservation: General color black above t o  
d u l l  reddish brown below. Head black on top of head. Lips blackish. 



Black spot on opercular margin. Iris black. Spinous dorsal edged in 
so l id  black; base black shading ta white on middle of fin.  Soft  dor- 
sal and s o f t  anal broadly tipped black; remainder of these f i n s  dusky 
yellow. Caudal f i n  edged i n  black, anA&riorly shading to yellow f o r  
most of f in .  Pelvic and pectoral fins pale yellow. 

Stations: 28 (2 ) .  

Habitat: Apparently'restricted t o  a few large lagoon coral  heads. -- 
This species is prized fo r  food by the natives but they seldom find 
them. A t  s ta t ion  28 approximately 1 5  were collected but were dispatched 
by the  natives before they could be preserved. 

Raroian 2%: PETIMU. 

M i n r i s t i s  a. =.--Characterized by no black markings on dorsal o r  anal 
fins. Opercular margin black. Pectoral f i n  axis  black. High number 
of g i l l rakers  on f i r s t  arch. Life colors of specimens from s ta t ion  
61: Head and body so l id  red. Iris golden red anter ior ly  and poster- 
i o r ly ,  black a b v e ,  and golden t o  reddish-golden below. Spinous dorsal 
m l i d  recl, pale red o r  whitish-red central ly  on each membrane. Soft  
dorsal and anal bright so l id  red; posterior rays shadine t o  pa$e red 
a t  t i p .  Caudal. f i n  bright so l id  red, median rays fading t o  pale red a t  
t i p .  Pelvic fjn rays pale red anteriorly,  shading t o  l i g h t e r  red pos- 
t e r ior ly .  Membranes between spine and f i r s t  so f t  ray pale red. Pec- 
toral f i n s  pale red on rays and membranes, fading to hyalin a t  t i p .  

Habitat: Abundant around lagoon shore reefs  and coral hwds. 

Raroian w. PETI. 

FAMILY MUCILIDAE 

Four species of mullet a re  recorded from Raroia and probably additional 
species were taken. A l l  species noted were not  collected so tha t  there ap- 
pear to be a t  l e a s t  e ight  species occurring a t  t h i s  a to l l .  The family is 
most abundant schooling along shore ih the lagoon and on the outer reef f l a t  
a t  night feeding a t  high tide.  I t  is  also the dominant family besides 
Albulidae i n  the brackish enclosed pools on the northeast i s l e t s ;  the young 
are  especially abundant in these pools. 

The nat ives  use t h i s  family fo r  food, bot prefer many groups of f i shes  
before eating mullet. A l l  the species have specif ic  Tuamotuan names. 



II 
leuciscus Gunther.--Each jaw with one row of f ine  teeth pointing 

downward. Jaws strongly oblique. Approximately 35 scale  rows between 
opercular margin and caudal fin base. No spot a t  pectoral  fin base. 
Lips without crenulate flaps. Edge of caudal f i n  black. 

Stations: 16(2) ,  22(1), 27(2), 37(1), 38(8), 58(1). 

Habitat: This species has a surprisingly varied dis t r ibut ion.  It 
is dominant mullet i n  the northeast  brackish ponds and on the ou'ter 
reef f l a t s .  The nat ives  use them f o r  food. 

Raroian m: UOA. 

MU* creni labis  ~ o r s k & . - - ~ ~ ~ e r  l i p  with several rows of fleshy papillae.  - 
Lower l i p  crenulated. Black spot present on pectoral  f i n  base. L i fe  
colors  of adult  from s ta t ion  60: Head and body i r idescent  s i l ve r  overall ,  
dusky black above. Head darkest on snout. Lips and lower half of head 
white. Iris golden. Spinous dorsal  dusky black on spines, membranes 
hyalin. Soft  dorsal  and anal, scaled over most of f ins ,  rays dusky black. 
Caudal fin dusky black. Pectoral f i n  with a black spot a t  upper edge of 
base, o t h e r d s e  brovmish black. 

Stations: 60(1). 

Habitat: A small school observed along shore of Teremu I s l e t ,  over 
sand bottom. 

Raroian name: KANAE. -.-. - 
Mugil ~ n g e l i  Bleek-r.--Posterior adepose eyslid present. Mouth almost level ,  

without' projecting tecth. J.i? edges smco+,h. 1 , i fe  col-or;: o? specimens 
from statior! 60: !Tea? and body iria,<?c:;nt s i l ve r ,  &r.ker akovc. Head 
grayish on top; upp?r l i p  &sky i11i.d;. Irls :;ilver, ringed with yellow- 
orange. Body blackish above shading t o  pure cilvc-ry ~lii!.te belov. Dor- 
s a l  f i n  with ausky black rays, scattered mol~r~ .~phores  on membranes 
near rays. Caudal f i n  dusk:y black, with an akupt , ly  blacker posterior 
edge. Anal f i n  same a s  dorsal. Pelvic fins hyaiin. Pectornl f i n s  
dusky black on basal two-third of rays, membranes hyalin. 

Stations: 60(1). 

Habitat: Ahndant in s m a l l  schools on west s ide in  lagoon next to -- 
shore. They s w i m  a t  surface feeding, bobbing the tops of t he i r  heads 
out  of water. Often in  association with I&& vairiensis.  

Raroian name: KAVATA. 

vaigiensis  Qoy and Gaimard.--Characterized by black pectoral  f i n s ,  by 
a pale caudal fin, and by the pectoral f i n  being shorter than the head. 

Stations: 22(1), 38(3), 60(12). 



Habitat: Common i n  lagoon along shore and around coral heads 
near shore. Small schools present in  brackish ponds of northeast 
i s l e t s  and scattered individuals on outer reef f l a t s ,  particularly 
a t  high tide.  

Raroian =in: TUGOUGOU (small), HOPIRO (large) .  

FAMILY SPHWIDAE 

Barracuda 

Two species are  abundant around the outside of the a t o l l  and are  com- 
monly taken by the natives when t ro l l ing .  The Raroians say t h a t  only these 
two kinds of barracudas occur a t  Raroia and t h a t  TOATAD (Sphsraena he l l e r i )  
a r e  sometimes poisonous t o  eat. More defini te  information on toxic i ty  could 
not  be obtained. 

Sphrrr~ena snodmassi Jenkins.--Maxillary extending to below f ront  of eye. 
Scale rows about 80. Life colors of specimens from s ta t ion  62: General 
color i r idescent  s i lver ,  blue above, with ver t ica l  bands along upper 
side. Top of head blue shading to  brown on s ides  of head. Jaws iri- 
descent bluish-brovm. Iris ir idescent  gold t o  blue. Spinous dorsal 
black. Soft  dorsal black w i t h  t i p s  of anterior rays white. Basal two- 
th i rds  of anal f i n  white; edge of f i n  with a broad black band. Caudal 
fin black; t i p s  of upper and lower lobes mhite; middle of base s i lvery  
with a black spot i n  center. Pelvic fins pale red and hyalin. Pec- 
t o r a l  fins dusky white a t  base shading t o  black a t  edge. 

Stations: 33(3), 62(2). 

Habitat: Common a t  Raroia. Open water in  Game Pass end over 
coral l i ferous outer bench of west side of a to l l .  Said t o  be poisonous 
a t  times but the natives a t e  them during the period we were a t  Raroia. 

Raroian w: ONO. 

Sphrrraena h e l l e r i  Jenkins.--Maxillary not  reaching eye. Distance from pec- 
t o r a l  fin origin t o  pelvic f i n  d i s t inc t ly  more than postorbi ta l  
distance. Life colors of specimen from s ta t ion  56 immediately a f t e r  
capture: General color i r idescent  s i lver ;  blue above. No d i s t i n c t  
markings on head. Top of head and t i p s  of jams black. Iris metall ic 
brassy. Body blue shading t o  black above. A gold s t r ipe  present down 
side midway between l a t e r a l  l i n e  end ventor. Dorsal f i n  dusky black 
d i s t a l l y  on anter ior  rays. Caudal f i n  dusky black overall. Anal f i n  
hyalin, the anter ior  so f t  rays with scattered melanophores. Pelvic 
f i n s  completely hyalin. Pectoral f i n  hyalin, first rays dusky black. 

Stations: 56(1). 



Habitat: Uncommon a t  Raroia. Taken i n  open water in  Game Pass. 

Raroian. a: TUATAU. 

FAMILY POLYNEMIDAE 

Thread Fins 

During the period a t  Raroia only one specimen of t h i s  family was seen. 
The nat ives  use the family fo r  food but were vague a b u t  i t s  dis t r ibut ion 
and abundance. 

Polydact~lus  s e x f i l i s  (Valenciennes).--Pectoral f i n s  with s ix  f r e e  filaments 
ventrally. 

Stations: 45(1). 

Habitat: Rare a t  Raroia. Speared on outer reef near Oneroa. 

Raroian m: MOI.  

FAMILY SERRANIDAE 

Sea, 'Basses 

This group is  second only t o  the Scaridae as food fo r  the Raroians. 
Twelve species were taken a t  Raroia and such intensive collections were made 
of t h i s  family tha t  I doubt t h a t  more than one o r  tppo species were missed. 
Despite the f a c t  t h a t  several species of Epinephelus are  hard t o  distinguish, 
the natives a re  keenly aware of the differences and unerringly name all 
specimens--young o r  adult. Almost all species have a t  l e a s t  one name. Ek- 
cept fo r  Crammistes, the unidentified genus and Paracenthist&, a l l  species 
a re  commonly used fo r  food. The l a s t  named f i sh  is  poisonous a t  Raroia and 
not  eaten. 

The family is most abundant in holes in  the coral on the corall iferous 
outer bench, in  Came Pass and arqund lagoon coral heads. The young a r e  
abundant on shore reef f l a t s ,  especially around the outside of the a t o l l .  . 
C e ~ h a l o ~ h o l i s  is  by far the most predominant of t h i s  family, particu- 
l a r l y  on shore reefs. Of the eight main marine f i s h  zones (see ecology) 
the Serranidae a r e  prevalent in  all b u t  the surge channels. 

The nat ives  spear sea basses with single and four-pronged spears, es- 
pecially f ishing fo r  them along the shore edge and in the in te r - i s le t  chan- 
nels.  Serranids readi ly b i t e  on a hook baited with all kinds of meat. This 



method i s  most successful along the corall iferous outer bench, in Garue 
Pass and around lagoon coral  heads. 

Grammistes sexlineatus (Thunberg) .--Dorsal f i n s  separate. Distinctive mark- 
ings yellow and brown longitudinal s t r ipes .  

Stations: 11(2),  22(5), &5(2). -- 
Habitat: Moderately common in west shallow in t e r - i s l e t  channels; 

r a r e  in neighboring regions ( t i d e  pools near shore on outer reef f l a t  
and lagoon shore reefs ) ;  not  noted elsewhere. 

Ramian m: none. 

Variola (Forsk&).--Pectoral f i n  with yellow edge. Small red do t s  over 
head and body. A l l  f i n s  but pectorals prolonged. Life colors of speci- 
men from s ta t ion  62: Ground color bright red over head and body, with 
brilliarntvermillion t o  bluish-red spots. Head covered with spots above 
horizontal  l eve l  from lower edge of mouth. Red spots present on upper 
l i p ,  none on lower. Lower half  of head yellow; pale blue behind jaws. 
Iris red, blackish above, and a narrow black s t reak below. Body bright 
red, reddish-black above to pure red below. Body covered with red spots 
t h a t  are  paler  than the background color; these spots extend v e n t r d l y  
to a horizontal from lower edge of pectoral f in.  Belly and breast  
pure red without markings. Spinous dorsal ground color dusky black with 
numerous red, purple and blue spots on the rays and membranes. Sof t  
dorsal  reddish-black, covered with numerous bright red spots which fade 
out  on posterior edge t o  pale yellow. Edge of s o f t  dorsal  black. Caudal 
f i n  reddish-black, middle rays shading to pale yellow a t  t ip .  Anal f in  
reddish-black, three t o  seven red spots on basal half  of each membrane; 
d i s t a l  edge of f i n  shades to  black, posterior edge shades to hyalin. 
Pelvic f i n s  edged in  black an ter ior ly  shading t o  red on second s o f t  ray. 
Remainder of f i n  pale red. Pectoral f i n  broadly edged by a pure yellow 
band. Remainder of f i n  shades from black tinged with red t o  dusky red 
a t  baee; a few red spots on basal pa r t  of fin. 

Stations: 33(1), 62(1). 

Habitat: Noted in  Game Pass and on coral l i ferous outer bench; well 
known t o  the natives but apparently not abundant. 

Ramian name: HOKAKOKA AND MAERE. 

C e ~ h a l o ~ h o l i s  urodelus (Schneider) .-Fourteen s o f t  anal rays. Dist inct  V 
present on caudal f i n  t h a t  is bordered w i t h  black above. Two black spots 
on top of caudal peduncle. Red spots over s ide of body. Life  colors 
of 150 m. specimen from s ta t ion  61: Head brown, paler  on cheeks and 
opercles. Iris vemi l l i on  with a broad black r ing  in  the center which 
ahades out on the anteroventral margin. Lips brown. Upper h a f  of 
preopercle with orange spots. Occiput and nape brown, with a few dark' 



brom spots on the side. Body anter ior ly brown above shading to  red- 
orange posteriorly and ventrally. Sides of body covered with br ight  
red t o  orangish-red spots t h a t  fade out above anteriorly; breast  yellow, 
orange above pelvic fins.  Dorsal f i n  brightly cblored; spinous dorsal 
with t i p s  of membranes bright red; remainder of f i n  brown with suffuse 
orange spots. Soft  dorsal with a broad b r i l l i a n t  red horizontal band; 
remainder of f i n  brown with tm longitudinal ser ies  of red to reddish- 
orange spots. Caudal peduncle guperiorly w i t h  two black spots. Caudal 
fin bright red, margins of upper and lower rays hyalin; middle of f i n  
with bright red membranes and paler  rays. Anal f i n  same as  s o f t  dorsal 
except l a s t  rays f a in t e r  red. Pelvic f i n s  orange-red, shading t o  pale 
orange posteriorly and basally. Pectoral f i n s  orange shading t o  yellow- 
orange posteriorly. 

Stations: 61(2), 66(1). 

Habitat: Taken on coral head on e a s t  s ide of lagoon and on shore 
reef of west side of lagoon. Rare a t  Raroia, but much more common a t  
Takume. 

Raroian E:  none. 

Cephalopholis (Bloch) .--Caudal f i n  rounded. Anal f i n  with nine s o f t  
rays. Body brovmish-black with black-ringed blue spots. Life colors of 
adul t  from s ta t ion  62: Head and body dark brown with ind i s t inc t  narrow 
ve r t i ca l  brow s t r ipes ,  par t icular ly evident over anal f in .  Head, body 
and fins covered with close-set blue spots. Head darker brom than body. 
Iris dusky gold, narrowly pale blue next to iris; a dusky black crescent 
present above lens. Body sol id  brom overall. Blue spots evenly scattered 
over body except sparse below pectoral f in .  Spinous dorsal same as  body. 
Soft  dorsal so l id  black shading in to  brown basally. Dorsal f i n  covered 
with blue spots a s  on body, except more concentrated d is ta l ly .  Caudal 
and anal f i n s  same as  dorsal. Pelvic f i n s  same as  s o f t  dorsal except 
lacking hyalin edge and spots a re  not  more numerous than on body. Pec- 
toral f i n  basally black shading d i s t a l l y  to  brown; edge of f i n  hyalin; 
basal half of f i n  covered with numerous blue spots, more concentrated 
than on body; outer half  tinged with red. 

Habitat: Very abundant throughout the lagoon around coral heads 
and shore reefs,  and in Game Pass. Young abundant in t i d e  pools near 
shore, on outer reef f l a t  and in in ter - i s le t  channels. Largest adul ts  
on coraJ heads in center of lagoon. 

Raroian w: HAF'UTO. 

Paracanthistius maculatus (Bloch) .--General color red without bands. Small 
black ringed blue spots over head, body and ver t ica l  f ins.  Life  colors 
of specimens from s ta t ion  52: General color sol id  brick red over head, 



body and caudal f in;  reddish-black above. Head with numerous t i n y  black 
ringed blue spots. Jaws without markings. Iris gold, narrowly edged in  
reddish-gold, black anteriorly.  Spots present over a l l  of head except 
jaws. Body with similar spots as on head. Ventrally spots become sol id  
black. Spinous dorsal redciish-black with numerous obscure blue spots. 
Caudal f i n  same a s  body, narrowly edged in white. Pelvic fins reddish- 
black, first rays black, edge of f i n  dusky black. Pectoral fins similar 
to pelvic. Anal f i n  same a s  body except fo r  numerous spots narrowly 
edged in  white. 

Habitat: Very abundant in Game Pass and neighboring regions in 
deeper water. Moderately common on coral l i ferous outer bench. Poison- 
ous. Not eaten by natives. 

h i n e ~ h e l u s  merra Bloch.-General color white with numerous mall black spots 
on head and body. A l l  f i n s  white edged. 

Stations: 11(6),  14(16), 20(6), 22(12), 35(1), 47(4), 55(33), 65(1). 

Habitat: h o s t  en t i re ly  r e s t r i c t ed  to in te r - i s le t  channels among 
coral  and rocks. 

Raroian m: GAREA. 

minephelus hexagonatus (Cuvier and Valenciennes) .--Life colors of specimen 
from s ta t ion  &l,: Xead and body bromish white ventrally,  green dorsally, 
covered with l a rge  brown spots tha t  do not tend t o  form l i n e s  o r  sad- 
dles. Brown spots present in maxillary groove. F i r s t  dorsal edged 
black; basally f i n  brown with reddish-brown spots. Soft  dorsal edged 
white with a submarginal black l ine ;  remainder of f i n  covered with 
close-set brown spots. Caudal f i n  sane a s  body, edged with a white 
l ine .  Soft  anal edged in white; submarginally with a broad black stripe; 
remainder of f i n  similar to  body; membrane betmen first tno spines 
hyalin, other  spinous membranes dusky bleck. Pectoral f i n  pale  brow 
n i t h  small blackish spots on rays; basal half  of f i n  with l i g h t  blue 
l i n e s  around spots. Pelvic f i n s  covered with brown spots; edged white. 

Habitat: Abundant at  Ramia; occurs where there are  hiding places 
under rock and coral. 

Raroian name: VEVE. 

Epinephelus maculatus (Bloch) .--Coloration mottled over head and body. Black 
saddle present on caudal peduncle. Lower half  of head and body covered 
w i t h  t i ny  dark spots. 



Habitat: Very abundant a t  Raroia where there a re  hiding places 
under rocks and coral. Thia species and CephalophoI.is a re  the 
dominant sea basses around lagoon coral heads. It is one of the main 
food f i shes  of the natives. 

R a r o i q  m: TITIRIRI (small), KUFAHOFARU (medium), KITO (big) ,  
KINA0 ( f a t ) .  

Epine~helus tauvina ( ~ o r s k a )  .--Head and body covered with reddish-brown 
spots. No s t r ipes  on dorsal fin. Life colors of specimen from stat ion 
43: Ground color overal l  greenish-white. Head, body and fins covered 
with reddish-brown spots. F i r s t  dorsal edged with a dusky brownish- 
black l ine .  Second dorsal similar except w l t h  a very narrow hits edge. 
Caudal f i n  narrowly edged in nhite; submarginally bordered by a black 
band. Anal f i n  similar t o  so f t  dorsal. Pelvic f i n  edged in.bromish- 
black; first pelvic ray same color a s  other rays, not white. Pectoral 
f i n s  similar to cmdal fin.  

Habitat: Moderately common at Raroia. It i s  most abundant on top 
of lagoon coral heads among dense algal  growth and coral. Scattered 
individuals are found in in ter - i s le t  channels and Game Pass. 

Epinephalus soc ia l i s  dnther.- our black spots present on back. Head, body 
and f i n s  covered d t h  suffuse small l i g h t  brown spots. Light area be- 
tween spots a d u l l  l i g h t  blue. 

Habitat: Common in in ter - i s le t  channels, Garue Pass, and on outer- 
reef f l a t .  

Raroian name: KOKOTIKA. 

h i n e ~ h e l u s  sp. one.--Solid red overall, with oblique white l ines  in t a i l .  
General color a uniform b r i l l i a n t  red. No markings on head and body 
except f o r  numerous small darker red spots. I r i s  red, d i s t a l ly  reddish- 
black. Dorsal f i n  same a s  body except soft  dorsal with numerous red 
spots. Caudal f i n  with central  region reddish-black; oblique line8 
above and below through fin pure white; upper and lower rays edged hyalin. 
Anal fin same as  so f t  dorsal except f o r  dusky black band down middle of 
fin and pale spots basally on posterior rays. Pelvic f i n s  red, the fir& 
s o f t  ray  edged i n  black. Pectoral fins sol id red. 



Stations: 62(2), 66(1). 

Habitat: Rare a t  Raroia. Taken by hook and l i n e  off  bottom i n  
Game Pass and on coral i i ferous outer bench of west s ide of atoll. 

Raroian w: TUKOROKORO. 

Genus one species %.--Characterized by long flowing f ins .  General color 
black with numerous blue spots. Coloration of specimen 110 mm. in 
length from s ta t ion  1 3  two months a f t e r  preservation: Blackish-brown 
to so l id  black overal l  w i t h  bright blue spots covering head and body. 
Iris ir idescent  dark blue. Body and head with each scale  having a blue 
spot i n  the center. Branchiostegal meabranes brown r i t h  blue spots. 
A l l  f i n s  but pectorals hlack, covered with closely spaced blue spots. 
Pectoral  f i n s  hyalin. 

Stations: 13(1) . 
Habitat: Only one noted a t  Raroia on lagoon coral  head. 

Raroian M: none. 

FAMILY PSEDDOCHElOMIDAE 

Two species were recorded a t  Raroia and perhaps others w i l l  be discov- 
ered when the unmrked material  i s  examined. The family l i v e s  in cav&rnous 
surge channels and in  hiding places i n  coral  and under rocks in  the lagoon. 
The nat ives  believe they a re  the young of sea basses and have no name for  
them. 

Aporops b i l i nea r i s  Schu1tz.-Tno la teral- l ines  on s ide of body. No black 
spot  on operculum. Light spots on brown body. Life  colors of speci- 
mens from s ta t ion  58, 45 mm. i n  total length: Head and body uniform 
brown, shading to pale brown below. Head greenish before eye. Body 
with suffuse darker brom spots above pectoral  f i n .  Dorsal f i n s  brown 
a t  base. Outer unscaled portion pale black, shading to  hyalin edge on 
poster ior  s o f t  rays. Caudal and anal f i n s  pale black with hyalin edge. 
Pectoral  f i n s  dusky black. Pelvic f i n s  hyalin. In 60 mm. specimens 
head and body have darker brown spots evenly scat tered but without any 
de f in i t e  arrangements. Vertical  f i n s  dark brownish-black, very narrowly 
edged in hyalin. 

Stations: 17(8j,  22(1), 28(1), 57(1), 58(10). 

Habitat: Most abundant in cavernous surge channels, hiding deep in 
cracks end under rocks. Occasional individuals observed in lagoon deep 
under rocks and coral. 

Raroian w: none. 

-76- 



Pseudosramma polyacanthus (Bleeker).--Black spot on operculum. General 
color mottled brom. Life colors of specimens from stat ion 57: Overall 
dark brom, i r regular ly  mottled with a darker b m m  ret iculated pattern 
over a l l  of body and upper half  of head. Large dark brom spot on up- 
per edge of operculum. Suffuse brom l i n e s  radiate  fmm posterior 
border of eye. Iris dark brown, lens ringed w i t h  gold. Jaws pale ex- 
cept fo r  dusky brom t ips .  Lover surface of head pale. Membranes of 
spinous dorsal brown; membranes of s o f t  dorsal brom, fadin to a l e  
brovm a t  t ips .  Caudal f i n  so l id  b m .  Anal f i n  brown, f d i n g  % pale 
brom a t  t ips .  Pelvic fins &sky brom a t  base, membranes hyalin. Pec- 
toral f i n s  dusky brown. 

Stations: 7(2) ,  5 7 ( 2 ) .  

Habitat: Observed only in  lagoon in  same habi ta t  a s  Aporops. 

Raroian name: none. 

FAtdILY LETHRINIDAE 

Mu & Snappers 

While only three species of le thr in ids  appear t o  occur a t  Raroia, they 
a r e  very abundant around the i s l e t s  inside and outside the lagoon, and pro- 
vide an important food f o r  the natives. The natives know the l e th r in id  
names without hesi ta t ion and a r e ' r e l l  aware of where they occur around the 
a to l l .  

Monotaxis erandoculis ( ~ o r s k 8 l )  .-Characterized by three broad sol id  black 
saddles on back in l i f e  t h a t  immediately fade a f t e r  death. Life colors 
of specimens from s ta t ion  61: Head o l ive  grey. In terorb i ta l  greyish- 
yellow. Tip of upper jaw black, t i p  of lower jaw dusky black. Iris 
s i lve r ,  boriered by black above and posteriorly, and by two dusky black 
spots below. Body with three broad so l id  black saddles on back t h a t  
shade out t o  yellow on mid-lateral region. Between black bands pale 
blue. Pectoral f i n  base so l id  black. Breast and bel ly  dusky olive,  
blackish between pelvic and pectoral f ins.  Caudal peduncle dusky yel- 
low. Spinous dorsal dusky black, shading in to  a pale red margin. Soft  
dorsal anter ior ly l i k e  spinous dorsal, but posteriorly pale red t o  hy- 
din. Caudal f i n  basally pale yellow, t i p s  of outer rays pale orange- 
red, middle rays f a i n t l y  streaked with black longitudinal l i n e s  a t  
middle; otherwise fin hyalin. A n a l  f i n  pale red anteriorly,  shading 
to pale yellow posteriorly. Pelvic f i n s  hyalin. Pectoral f i n s  rays 
pale orange, membranes hyalin. 

Stations: 27(1), ( 1  , 6 ,  66(1). 

Habitat: Very res t r ic ted  i n  distribution. The young are almost 
en t i re ly  confined to around lagoon coral heads near the eastern s ide 



of the a to l l .  The adults are r a re ly  seen in the daytime, but come 
in to  the surge channels and onto the outer reef  f l a t  at night to  feed. 

Raroian m: MU. 

Lethrinus mahsena ( ~ o r s k b )  .--Characterized by a red mouth, by uniform body 
coloration, and by yellow pectoral f ins .  Life colors of specimen no. 
2306 from stat ion 33: Gmund color of body olive bromn t o  grey; edge 
of each scale (part icular ly anter ior ly and ventrally) darker brom. 
Fntire body colored evenly, back s l ight ly  darker. Head brown, squama- 
t ion on operculum same color a s  body. Lips reddish in the folds. 
Inside of mouth bright red. Iris golden brown, variously mottled brom, 
blue, and s i lver .  Upper edge of eyeball shaded brownish black. Spin- 
ous dorsal dusky brorm, edged i n  pale red. Soft dorsal f i n  yellowish- 
brovin basally, pale red a t  edge, l a s t  rays pale red almost to  base. 
Caudal fin brovm, a pale yellow ver t ica l  band across middle, edge of 
fin pale red. Anal fin yellowish-bmvm, edged i n  pale red. Pelvic 
f i n s  with yellow rays; anter ior  so f t  rays dusky black; nembranes hyalin. 
Pectoral f i n  with rays yellow and membranes hyalin. 

Stations: 24(2), 33(1), 45(2). 

Habitat: Northern, eastern and southern in te r - i s l e t  channels; 
abundant in Game Fass. Prefers channels w i t h  swif t  moving water; 
occurs i n  schoola. This species i s  one of the more important food 
fishes. I t  is speared under rocks and also caught with hook and l ine.  

Raroian m: TAhlURE. 

Lethrinus rostratus  Cuvier and Valenciennes.--Characterized by a long snout, 
bright red throat inside mouth, and red dorsal f in .  Life  colors of 
specimen from stat ion 60: General color ol ive white, somewhat greenish, 
without markings on head o r  body. Iris si lver .  Spinous dorsal red- 
dish, shading to  brighter red a t  edge. Each spine with two suffuse 
brom spots. Soft  dorsal pale red, with two suffuse brovin spots on 
each ray, membranes n i th  approximately three la rge  white spots t h a t  
extend onto the rays. Caudal f i n  generally pale, same color a s  body, 
with reddish posterior edge. Anal fin pale, outer edge of membranes 
red. Pelvic f i n s  white, outer half of membranes red, t i p  blackish. 
Pectoral fins white, nembranes hyalin. 

Habitat: The natives say t h i s  species i s  oonmon a t  Raroia al- 
though only a f e w  individuals were observed during our study. It is 
said t o  be most abundant in deeper water (20-40') in Game Pass and 
along the outer reef edge. 



FAMILY LOTIANIDS3 

Snappers 

Seven species of: t h i s  family were taken a t  Raroia, approximately h a l f  
of the species t h a t  occur there. More were not taken because of inadequate 
gear, although considerable e f f o r t  nras expended trying to obtain additional 
forms. The family is most abundant in deeper water around the outside of  
the atoll, end along the eastern shore in the lagoon. Seldom a r e  mare than 
scat tered individuals observed in the r e s t  of the lagoon. Large schools 
occur in the closed off i n t e r - i s l e t  channels on the eas t  s ide of the lagoon. 

The nat ives  have a d i f fe rent  name for  each species and use pract ical ly  
all the snappers f o r  food. The la rge  adul ts  of Lutimus && are poisonous 
and nat ives  know w i t h i n  a few inches of length when an individual is poi- 
sonous o r  not. No other lu t ian ids  are  poisonous, according to  the natives. 

Lutianus monostima (Cuvier) .-Characterized by a black spot behind pectoral 
f i n  on l a t e r a l  l ine .  

Habitat: This is  an important food f i s h  a t  Raroia, widely d i s t r i -  
buted i n  deeper water around coral heads and shore reefs. It w a s  only 
once observed in schools, but individuals were often noted hiding in 
coral. heads and in schools of Lutianus kasmira and Lutianus marpinatus. 

Raroian name: PUAKI (small), TERO (medium), P A W  (large). 

Jutianus kasmira (~orsk%l).--Characterized by a yellow body with three 
longitudinal bright blue s t r ipes .  

Stations: 35(1), 37(1), 38(3). 

Habitat: Fnt i rely confined to the eas t  and northeast eide of the 
a t o l l  in the lagoon. Large schools were noted in incomplete inter- 
i s l e t  channels around coral heads. Only a few adults were observed 
on eastern lagoon coral. heads. Seldom used f o r  food by the natives 
since they r a re ly  b i t e  on a hook and are  d i f f i c u l t  t o  spear. 

Raroian w: HUTIHUTI and 'RJHARE. 

Lutianus mareinatus (Cuvier) .--Characterized by a yellow body ~ i t h  numerous 
narrow yellow s t r ipes  on lower half  of sides; caudal and dorsal fins 
edged black. Life  colors of specimens f m m  s ta t ion  47: Head yellow 
on gFll  cover; anter ior  to squamation grey. Lower scales on preopercle 
and opercle with l i g h t  orange spot  i n  the center. Body yellow, dusky 
on back shading to pure yellow on belly. Caudal peduncle yellow. 
Spinous and s o f t  dorsal f i n s  with a s u k g i n a l  black band t h a t  becomes 
darker on the s o f t  dorsal. Fins narrowly edged hyalin. Caudal f i n  



black, narrowly edged hyalin. Anal f i n  pure yellow a s  a r e  palred 
fins. Lower half  of body with yellow-orange on each scale, most in- 
tense below and b e f o ~ e  pectoral  f i n ,  forming in to  longitudinal l i n e s  
poster ior ly  to caudal peduncle. 

Habitat: Scattered individuals throughout lagoon around coral  
heads; abundant i n  la rge  schools i n  closed off i n t e r - i s l e t  channels 
around dead coral  and beach rock caves. This is an important food 
Piah f o r  the natives and is taken by spears. 

Lutianus pibbus ( ~ o r s k a )  .--Life color notes of specimen from s ta t ion  4& 
No spots. Red present below on heed. Dorsal f i n  orange as other  fins.  
Head and body dark above, ol ive brom, shading to reddish below, par- 
t i cu l a r ly  on throat  and head. Ind is t inc t  yellow l angHadaP1  l i n e s  
present on mid-side of body on the middle of each scale row. Pias 
without markings, all orange. Dorsal brotsslish except f o r  orange tLpL 
Vertical  fins scaled f a r  out on fins. 

Stations: &!+(I), 47(2). 

Habitat: Cormmm off  outer reefs  of a to l l .  A few adults noted in 
lagoon around coral  heads and on southern sand flats. 

&&& m: PUAKf (small), TERO (medium), P A W  (large).  

J a t i a n u s  bohar ( ~ o r s k k )  .--Characterized by bright red head and body and 
blackish f i n s  and back. Black mark behind maxillary. Black ax i l l a ry  
spot on pectoral  f in .  Life colors of specimens from s ta t ion  33: 
Head b r i l l i a n t  red tinged w i t h  orange, par t icu lar ly  brilliant on under- 
side. Upper half of preoperculum and operculum tinged w i t h  green. 
Top of head from snout to dorsal f i n  dark reddish-black tinged wi€h 
green. Maxillary du&y reddish-black where normally hidden by groove. 
Upper l i p  dusky reddish-black. Streak behind maxillary duslq reddish- 
black. Groove before eye bright red. Iris b r i l l i a n t  golden reddish- 
orauge. Tip of lower jaw dusky black. Body reddish-black above 
shading to b r i l l i a n t  reddish-orange below t h a t  in  l i f e  is often pur- 
ple, pink o r  tinged vith blue. Belly purplish-red. Spinous dorsal  
so l id  blackish-red. Soft  dorsai  reddish-Neck, with black edge. 
Caudal f i n  bright red, narrowly edged in black. Anal f i n  red a t  base, 
an ter ior  edge black, outer unscaled portion reddish-black. Pelvic 
f i n s  so l id  red, outer region of fin anter ior ly  black, narrowly edged 
in black posteriorly.  Pectoral fins with black spot a t  upper base; 
upper half  of f i n  reddish black to so l id  black at  t ip ;  lmr half and 
base red. 



Habitat: Abundant around outside of a t o l l  on coral l i ferous outer 
bench and i n  Garue Pass. The natives catch them f o r  food with hook 
and l i n e  and occasionally by spear. The large adul ts  called MERO 
MERO a r e  poisonous. 

Raroian m: TAGAU (very s d l ) ,  TATATATA (medium), MWO MERO 
( large) .  

Lutianus SP. one.--Characterized by broad black region across caudal peduncle 
and caudal f i n  and ,a  red s t r i p e  on dorsal fin. Li fe  colors of speci- 
mens from s ta t ion  61: General color of head and body greyish-white, 
somewhat olive,  with a faint greenish tinge. Head without markings, 
l i g h t .  Iris gold, orange-gold above. Body tinged with red on breast, 
belly, and region a h v e  anal f i n .  Caudal peduncle poster ior ly  covered 
with a broad black region; caudal f i n  basal ly  black; poster ior  edge 
pale  yellow-green t o  pale black. Dorsal f i n  edge white, submarginally 
black; black bordered by a suffuse red longitudinal band tha t  extends 
through spinous dorsal  and ends on l a s t  s o f t  rays. Basal portion of 
spinous dorsal  white anteriorly,  black poster ior ly  on each membrane. 
Soft  dorsal  basally black. Anal f i n  red; anter ior  half  edged in white, 
submarginally with a black and red band. Pelvic f i n s  anter ior ly  edged 
white, outer region of f i r s t  two s o f t  rays black; remainder of f i n  pale 
red, most concentrated on anter ior  rays. Pectoral f i n s  pale-yellow on 
rays, m i t h  upper basal region pale red; membranes hyalin. 

Stations: 61(5). -- 
Habitat: Seldom observed around coral heads in lagoon. A small 

school was hiding in  the coral  a t  s ta t ion 61, a coral  head in the 
lagoon of Teremu I s l e t .  

Raroian w: TAEA. 

Aphareus furcatus (~ac6~ ;de )  .--Characterized by brownish-blue-grey ground 
color, orange pectoral  f ins ,  and elongate l a s t  dorsel  and anal rays. 
L i fe  colors  of specimens from s ta t ion  62: Ground color bmmish ,  iri- 
descent pale blue and grey mixed together on scaled areas. Head sol id  
brom on unscaled portions. Lower jaw bromish with i r idescent  l i g h t  
blue. Iris s i l v e r  d i s t a l l y  to gold internally.  Dorsal f i n  yellow-brm, 
s o f t  rays w i t h  f a i n t  reddish edge. Caadal fin edged red, remainder pale 
black. Anal f i n  br ight  yellow tinged with orange; poster ior  rays and 
membranes pale red, all of f i n  edged pale  red. Pelvic f i n s  pale yellow 
on membranes; an ter ior  rays pale red, t i p s  of f i r s t  rays white. Pec- 
toral f i n s  pale orange. 

Stations: 62(10). 

Habitat: Schools i n  deep water over edge of outer reefs. The 
nat ives  occasionally take them by trol l ing.  

Raroian m: TAHAKARI. 



FAMILY WHLIIDAE 

Only one species recorded a t  Raroia and the nat ives  say there is only 
one kind. It is occasionally used f o r  food, but  usually discarded. 

KuhLia sandvicensis (Steindachner) .-Fifty-five scale  rows between opercu- 
lar margin and base of caudal fin. Caudal f i n  plain with poster ior  
margin black. Life  colors of specimens from s ta t ion  45: Read and body 
s i lve r ,  blackish above. Dorsal fin membranes hyalin basally, dusky 
black a t  t ip .  Caudal f i n  d i t e  with posterior margin black. Anal fin 
hyalin, except f o r  scat tered melenophores medially. Pelvic and pec- 
toral f i n s  hyalin. Iris s i lver ,  blackish a t  poster ior  margin of lens.  

Stations: 16(1),  27(7), 45(7), 58(1), 65(10) 

Habitat: Reef f l a t s  on west and southwest s ide of island. Feeds 
on r ee f s  a t  low o r  high t i d e  day and night. 

Raroian B: AHORE. 

FAMILY APOGONIDAE 

Cardinal Fishes 

Approximately 12  species of cardinal f i shes  were taken a t  Raroia, and 
probably only a few additional species occur there. A l l  species observed 
were taken. This group i s  found wherever there i s  coral, and is most a h n -  
dank on the lagoon coral  heads and west shore reefs.  The cardinal f i shes  
a re  inconspicuous, usually remaining i n  the holes in  the coral ,  and a re  
completely ignored by the natives,  who have no name f o r  them. All speci- 
mens were taken by rotenone, t h i s  being the only effect ive means f o r  col- 
l ec t ing  them. Very l i t t l e  r e s t r i c t ions  of d i s t r ibu t ion  to def in i te  sections 
of the a t o l l  were observed, nor were they par t icu lar ly  more ahmdant i n  one 
area than another. They prefer  the quieter  maters of the lagoon and a r e  
much l e s s  i n  evidence on the outer r ee f s  o r  in the in te r - i s le t  channels. 

The following data  f o r  the cardinal f i shes  have been prepared from only 
a s m a l l  p a r t  of the total collections,  and do not  include a l l  the  species 
taken o r  all the material f o r  each species. While the f i shes  of this family 
a r e  eaten in  Tahi t i  and a re  sold i n  the central  market a t  Papeete, they a r e  
not  eaten a t  Raroia. In  Tahi t i  they a re  taken by common beach seines on the 
coral f lats  next t o  shore and on the outer reef  flat, but seines are  not  now 
used by Raroians. 

Apo~on ceramensis (Bleeker) .-Color notes prepared a t  s ta t ion 9: Ground 
color l i g h t  w i t h  a s ingle  black streak from t i p  of snout through eye 



to caudal f in .  A black spot present above la te ra l - l ine  on base of 
caudal f in .  Anterior three dorsal  spines edged in black. A f ine  
narrow black l i n e  near base of s o f t  dorsal  rays. 

Stations: 9(5),  13(2),  28(1). 

Habitat: This species i s  especial ly  abundant on the  tops of lagoon 
cora l  heads ir. shallow water, l i v i n g  in holes in the coral  rubble and 
holes i n  t h e  sand. 

Ameon d o ~ s s a  (Jordan and Seale) .--Distinctive colors orangish red, particu- 
l a r l y  a t  the fin bases. No markings except f o r  scat tered melanophores 
on mid-dorsal l i ne ,  mid-lateral region of caudal f i n  base, and on head. 

Habitat: One of the most ainmdant species a t  Raroia, occurring 
prac t ica l ly  wherever the family is found. 

A D O E O ~  aroubiensis Hombron and Jacquinot.--Distinctive colors dark brom 
with l i g h t  blue s t r ipes .  Str ipes  becming reddish on hear',. Fins 
reddish brown with suffuse blackish brom str ipes .  Color s t r e a h  do 
not  continue on caudal f in.  L i fe  colors prepare? from specimens of 
s ta t ion  57: Head and body with blackish brom longitudinal s t r i p e s  
separated by pale blue l ines .  Lines on head become narrow and pure 
white. Brom s t r i p e s  become reddish. Iris pure s i l v e r  with greenish 
tinge. Spinous dorsal  with rays dusky black, reddish on poster ior  
margins of each spine. Soft  dorsal blackish brown a t  base, d i s t a l l y  
pale red. Caudal f i n  with median rays dusky, remainder of fin pale  
yel lor .  A n a l  f i a  with bromish black base, fading out  anteriorly.  
Remainder of f i n  pale red. Pelvic f i n s  red basally shading out  t o  
hyalin d is ta l ly .  Pectoral f i n  pale red a t  base shading out  to hyalin 
d i s t a l ly .  

Stations: 7(6),  28(3), 57(2). 

Habitat: Abundant a t  Raroia, par t icu lar ly  on the  lagoon coral  
heads. 

Amwon i s o s t i m a  ( ~ o r d a n  and Seale) .--Distinctive colors consist  cf black 
spot  on opercul~~m; approximately nine longituc3nal row; o?.' hI.mk,. 
spots. L i f e c o l o r s  of specimens from s ta t ion  L9: Head m u  h d p  gen- 
e r a l  color dark brom. Head w i t h  two black l i n e s  radFating from 
poster ior  edge of eye. Iris pale yellow. Black spot on operculum 
narrowly edged in white. A longitudinal dark brown l i n e  above and 
below the opercular spot. Each scale on body tends to have a black 
spot a t  i t s  base, forming longitudinal l ines .  F i r s t  dorsal  so l id  
brom. Second dorsal  brownish a t  base and orangish f o r  most of f in.  
Membranes hyalin d is ta l ly .  Caudal fin very dark, brom to blackish, 
rays  o m g i s h .  Upper middle and lower middle rays pale orange a t  edge. 



Anal f i n  rays orangish-bmwn, membranes brownish, darkest medially. 
Pelvic fin with orange-bmwu rays end pale brom membranes. Pectoral 
f in  with pale reddish brom rays and hyalin membrwes. 

Stations: 28(4), 49(4). 

Habitat: Observed only i n  the lagoon where it i s  moderately common. 

bandanensis B1eeker.--Distinctive colors s i l v e r  with dusky ver t ica l  
s t r ipes  hardly evident. Conspicuous band across caudal peduncle; 
another from lower edge of eye. Tip of first dorsal dark. 

Habitat: Very abundant on lagoon coral heads. 

Aooeon frenetus Valenciennes.-One of the l a rges t  cardinal fishes.  Third 
dorsal spine longest. Black streak across s o f t  dorsal and anal. Black 
blotch on caudal peduncle. 

Stations: 7(1),  Y(4), 27(1), 28(6), & ( I ) ,  650). 

Habitat: Sol i tary individuals around coral heads. 

A w ~ o n  aur i tus  Ve1enciennes.--Black, spot on operculum bordered in vhite. Body 
head, and f i n s  reddish-orange with about e ight  suffuse ve r t i ca l  bands 
on body. 

Stations: 7(5),  13(1). 

Habitat: Moderately abundant around lagoon coral heads. 

A ~ o ~ o n  so. one.--Apparently t h i s  i s  a very s m a l l  species. Gromd color 
chocolate h o r n  overall. Head with two oblique dark brown str ipes .  
Spot on operculum. Fins blackish. F i r s t  dorsal w i t h  a black spot on 
posterior membranes edged i n  white. Edge of s o f t  dorsal, s o f t  anal, 
and caudal edged in white. Pelvic f in s  black. Pectoral fin with a 
bmmish-black ver t ica l  s t r i p e  basally. Each scale row on body darker 
brown centrally,  tending to form longitudinal s t r ipes .  

Stations: 17(3).  

Habitat: This species l i ves  i n  the sea urchin holes on the coral- 
l i n e  ridge, outer reef west s ide of a to l l .  

Paramia quinsuelineata (Cuvier) .-Canines i n  upper j ~ w .  Six bands on each 
side,  including mid-dorsals and mid-ventrals. Black spot a t  caudal 
fin base. Colors of specimens from stat ion 23 one month a f t e r  preser- 
vation: Stripes bromish-black. Background color yellowish-white, 
tinged m6th si lver .  Ir is  bromish-hlack a b v e  on border, remainder 



silvery-white. Fins hyalin except f o r  duskp black on first spines of 
dorsal  fin and outer caudal rays. Yellow par t icu lar ly  concentrated 
around caudal spot. 

Rudder Fishes 

Only one specimen was seen the en t i r e  period a t  Raroia, although the 
natives claim this group is ra ther  common around the atoll. 

Kmhosus SP. one.--Characterized by tm longitudinal black bands above and 
below eye. Body descaled but apparently upper half  of body so l id  
black, bordered by a golden longitudinal bend. Breast and bel ly  pure 
white. Dorsal and anal f i n s  so l id  brown. Pectoral f i n s  dusky bmm. 
Pelvic fins bromish red anter ior ly ,  pale yellow on l a s t  rays. Caudal 
f i n  brown. 

Stations: 45(1). 

. Habitat: Not known. A nat ive speared the one from s ta t ion  45 
along the outer reef i n  a surge channel, but the  nat ives  were vague 
as t o  where it occurred. 

FAMILY SIGANIDAE 

One species was taken a t  Raroia which the natives say is uncommon. None 
were observed i n  the f i e ld .  Their paucity a t  Raroia i s  strange, since the 
group is  so abundant a t  Tahiti ,  forming an important native food there. The 
natives e a t  them a t  Raroia, but seldom f ind  them. 

Siganus sp. one.--Body bluish brown. Head and body covered w i t h  yellow spots. 
Fins pale, marbled brown. Colors of specimen from s ta t ion  64: (speci- 
men described before preservation but not  seen a l ive) .  It appears t ha t  
the ground color is bluish-brown. Head and body covered with closely 
spaced yellow spots. Iris ringed with gold, duaky black, and pale blue 
rings.  Head bright blue, as are  breast  and belly. Spinous dorsal and 
spinous anal with bmm rays; membranes marbled bromn and hyalin. Sof t  
dorsal  and anal with rays brom and membranes hyalin. Caudal fin brom 
with a broad mhite p o ~ t e r i o r  edge. Pelvic f i n  rays brown; membranes 
blue w i t h  pale brown spots. Pectoral f i n s  with pale yellow rays and 
hyalin membranes. 



Station: 6k( l ) .  

Habitat: Uncommon a t  Raroia. Speared along shore on west side of -- 
lagoon. 

Raroian w: MARAVA. 

FAMILY PEMPHERIDAE 

Catalufas 

The one species taken a t  Raxoia ms found only in deep cavernous surge 
channels next t o  the coral l ine ridge. m i l e  only a few mould be in each 
channel they rrere always found in t h i s  type of habitat .  The nat ives  have 
no name f o r  this group. 

Pernuheris o t a i t ens i s  Lesson.--Pectoral f i n  base and first  rays of dorsal  f i n  
black. General head and body color brassy. Life  colors of specimens 
from s ta t ion  45: General color brassy shading into black dorsally and 
along anal f i n  origin.  Iris s i lver .  Dorsal f i n  with an t f r io r  ecge 
black and upper th i rd  of an ter ior  rays black; remainder of basal por- 
t ion  of f i n  white shading into hyalin at  t ip .  Caudal f i n  with upper 
and lower rays black, t i p s  of all rays black. Base of cauclal rays pale 
black, middle th i rd  of fin white. Anal f i n  black a t  base, dusky white 
on first  rays and middle th i rd  of f i n ,  t i p s  of a l l  but f i r s t  rays black. 
Pelvic and pectoral  f i n s  pale; scattered black pigment spots on pebvics 
but  none on pectorals. 

Stations: 45(5). 

Habitat: Typical of deeper cavernous surge channels 20-30 f e e t  
deep in region of Oneroa. 

FAMILY CIRRHITIDAE 

Hawk. Fishes 

This family is typical  of the surge channel zone and r a re ly  was found 
outside this area a t  Raroia; and then only a t  the f r inges of this habitat. 
Eight species were taken, and it i s  doubted tha t  other species occur a t  
Raroia, except the genus Chei lodact~luc which was observed around lagoon 
coral  heads, Cirrhi tus  uinnulatus was far more abundant than a l l  other 
c i r r h i t i d s  combined and occurred in all surge channels. A t  l e a s t  t h i s  species 
is nocturnal, coming onto the coral l ine ridge and outer edge of the reef 
f lat  to feed a t  night, even a t  low t ide.  Great numbers' can be seen on the 
reef  edge e i the r  a t  low o r  high t i d e  a t  night, and are almost as numerous as 



t he  squi r re l  f ishes.  The natives w i l l  e a t  Cirrhi tus  ~ i n n u l a t u s ,  but usually 
do not  take them. ?hey how l i t t l e  about the other c i r r h i t i d s  and r a re ly  
see them. The natives have a general name f o r  all cirrhitids--PARATOKI, but 
the " rea l  PARATOKIn i s  Cirrhi tus  pinnulatus. 

Ci r rh i t ids  l i v e  in cracks i n  the coral and surge channel walls and un- 
der  rocks on the bottom of the troughs. Except when affected by poison, 
no t  a s ingle  individual rill be seen when observing in the daytime by skin 
diving o r  look box. A t  n ight  when l i g h t s  a r e  directed dom in to  the channels 
hundreds w i l l  often be seen molfing about on the bottoms of the troughs. 

Cirrhi tus  ~ i n n u l a t u s  (Schneider) .--Life colors of specimens from stat ion 58: 
Head and body with reddish-brown spots. Head with a l i g h t  blue back- 
ground color from snout poster ior ly  to opercular edge below eye. This 
region has longitudinal s e r i e s  of orange-brown l ines ,  i r regular ly  ar- 
ranged and v a v y .  Upper half  of head colored and marked the same a s  body. 
Iris black, golden red an ter ior ly  and posteriorly. Lips and lower jaw 
crossed by black mottled l ines;  otherwise lower section of head pale 
yellow t o  greenish-yellow. Body with a spot extending ventral ly  to a 
p a r a l l e l  from lower edge of pectoral  f in .  The region above is mottled 
with la rge  brown blotches, which vaguely tend to form bands. Breast 
and belly white. Region before pectoral f i n  spotted l i k e  upper half 
of body. Spinous dorsal  edged hyalin. Tufts at t i p s  of f i n s  white. 
Base of dorsal  f i n  dusky red. Middle of membranes with a longitudinal 
s e r i e s  of dusky red spots, one in each membrane. Remainder of f i n  pale 
yellovish-brown. Soft  dorsal colored same a s  body. Rays with oblique 
se r i e s  of three o r  four reddish-brown spots t h a t  basa l ly  continue on the 
membrane. Caudal f i n  rays with four o r  f ive  reddish-brom spots t h a t  
extend s l i g h t l y  on the membranes. Upper and lower rays yellowish. 
Anal f i n  w i t h  3-5 reddish-brown spots a t  base; base of fin yellow t o  
dusky red anteriorly.  Pelvic rays yellow to pale orange; hyalin a t  t ip ;  
membranes hyalin. Pectoral f i n s  mottled l i k e  body a t  base; one o r  two 
se r i e s  of red spots on middle of rays. Membranes hyalin. 

Habitat: This species is the most abundant c i r r h i t i d  in the surge 
channels, each trough usually having approximately 100 young to adults. 
A t  n ight  it comes up on the coral l ine ridge to feed; it even does this 
a t  low t i d e  when it f lops around from pool t o  pool between waves. The 
nat ives  *ill e a t  this species but do not  prefer  it over other fishes. 

Parac i r rh i tes  f o r s t e r i  (Schneider).--Side of body with pale longitudinal 
s t r ipe.  Largs black spots on upper s ide of body. Head reddish. Di f -  
f e r s  f r o m  typical  f o r s t e r i  by lacking black band above white s t r ipe.  

Habitat: There are  usually 2-6 individuals in  each Burge channel 
on the west s ide (most specimens were seen in deeper water from 10-2S1, 
and none were collected b l e s s  than 12' of water). 



Paracirrhi tes  cinctus (&ther) .-Characterized by ver t ica l  brown bands on 
body. Life colors of specimens from s ta t ion  58: General color l i g h t  
brow11 with brown markings. Head brown above fading to pale brom be- 
low. Head orangish-brown on snout with an orange-brown band f r o m  eye 
to upper jaw. Lips dusky brom, upper l i p  black at  symphysis. Iris 
golden red, dusky hlack around anterior upper and lower sides. Body 
w i t h  five s l igh t ly  oblique broad ver t ica l  brom b n d s  t h a t  are darkest 
dorsally. Breast dusky bmm. Belly white. Spinous dorsal evenly 
pale brownish-black, t i p  hyalin. Soft  dorsal brownish-black a t  base, 
rays dusky black; outer portion of membrane hyalin. Caudal f in  rays 
dusky black. Membranes hyalin. Anal f in with dusky reddish-black rays, 
memhanes hyalin at t ip .  Pelvic f i n  rays pale orange-brown across 
middle, membranes hyalin. Pectoral f i n  rays dusky brown, tinged with 
red; lower rays pale black. Membranes hyalin. 

Stations: 26(4), 45(7), 58(6). 

Habitat: This species i s  foui~d only in surge channels tha t  are 
more protected. Rather r a re  a t  Ramia, being found i n  only certain 
surge channel area. 

Paracirrhi tes  arcatus (Cuvier).--Supraocular loop reddish-orange. Yellowish- 
orange t o  reddish-orange s t r i p e  extending down side of back. 

Stations: 17(5), 26(1), 58(l). 

Habitat: Moderately rare. Only taken a t  the deeper open end of -- 
the surge channels. a1 of the f i e ld  observations note tha t  they were 
seen hiding in cracks on the s ide of the channels, blending closely 
w i t h  the  encrusting algae. 

Paracirrhi tes  SD. one.--Characterized by a general dark purplbsh-brown color 
and a pure white spot on body behind pectoral f i n .  Life col.nrs of 
specimens from s ta t ion  45: Ground color over head and boajr a dark pur- 
plish-brom. Head color uniform except darker behind eye, on inter- 
o r b i t a l  and a t  preopercular margin. Lips reddish. G i l l  membranes 
black medially a t  throat. Body purplish-brown with dark brown spots-- 
i r regular  above, smaller and arranged in ldogituciinal rows below. A 
pure white ,spot covers par ts  of 9 scales and a l l  of 2 l a t e r a l  line 
scales  a t  16th and 17th l a t e r a l  l i n e  scales, behind and above pectoral 
f in .  Body coloration extends half way out the %;rial fin. Spinous 
dorsal f i n  brownish-black with reddish-brown s;ots extending up t o  
membranes. Soft  dorsal w i t h  b d y  coloration = ~ d  spots on scales a t  
base; remainder of membrme hyalin; s o f t  rays brownish-black. Caudal 
f in with posterior th i rd  of membranes hyalin. Rays brownish to 
brownish-black a t  t ips .  Anal f i n  w i t h  spines and rays brownish-black. 
Membranes of so f t  dorsal black anteriorly,  hyalin f o r  posterior mem- 
branes. Pelvic f i n s  with rays bromish black, membranes hyalin. Pec- 
toral fin with upper branched rays red; loner simple rays l i g h t  brown; 
membranes hyalin. 



Habitat: Rare a t  Ramia. A l l  individuals were taken in narrow 
surge channels a t  8-10' depth. The natives have never seen ' th i s  spe- 
c i e s  before and apparently it l i v e s  deep in the cracks in the coral. 

Paracirrhi tes  sp. two.-This species is  similar to arca tus  but lacks the 
broad white body band and the outer caudal rays a re  prolonged. Life 
colors of specimens from s ta t ion  66: overal l  color so l id  brown. Head 
not  l igh ter .  Head with reddish-orange nos t r i l s  tipped with brown, 3 
orange-red bands at lower opercular margin t h a t  may be divided into 
two spots; supraocular loop orange-red, narrowly edged with black 
and blue l ines .  Inside of loop same brown as  remainder of head. Iris 
narrowly gold t o  metall ic red next to lens. Outer portion dusky purple 
to black. Spinous dorsal f i n  brown, shading to  narrow black edge. 
Middle of membrane brownish-red to reddish-orange. Soft  dorsal reddish- 
brown on basal half ,  outer half of membranes hyalin. Rays reddish- 
brown to orange-red d is ta l ly .  Caudal f i n  edged in  black dorsally and 
ventrally. Upper and loner prolonged rays orange-red, shading to more 
brovmish-red and reddish-orange on middle rays. Membranes uniform 
duslcJr black. Anal and pelvic f i n s  brown. Pectoral fin brown, upper 
rays tipped w i t h  red. 

Stations: 66(2). 

Habitat: Only a few specimens were seen in the bottom of surge 
channels. 

Cirrhi toides bimacula Jenkins.--This is  a s m a l l  hawkfish with a pointed 
snout, two d is t inc t ive  black spots and reddish-bmm ver t i ca l  stripes.  

Stations: 17(1),  58(1). 

Habitat: Uncommon a t  Raroia, preferring the narrower, deeper surge 
channels. Apparently it l i v e s  under rocks on the bottom of the channels. 

Genus (undet.). SP. one.--Nothing l i k e  it i n  Fowler (1928), Schultz (1943) - 
o r  Tinker. Overall a b r i l l i a n t  sol id  red, including eye. In terorb i ta l  
and postorbital  region blackish. Upper half of body blackish, as are 
poster ior  spinous dorsal rays. Tips of l a s t  s o f t  dorsal rays blackish. 
Tips of caudal rays blackish. Outer portion of s o f t  anal rays black- 
ish.  Tips of pelvic rays blackish. Pectoral f i n s  sol id  red. Life  
colors of specimen from s ta t ion  66, 75 m. in  standard length: &il- 
l i a n t  so l id  red in l i f e .  Head blackish on spphys i s  of l i p s ,  over top 
of  head across snout t o  back; eye broadly ringed with reddish black; 
median ventral  region dusky reddish-black. Remainder of head red. 
Iris golden red. Body sol id  black a t  base of dorsal f i n  shading to 
red in region of l a t e r a l  l ine.  Remainder of body red. Spinous dorsal 
black with the  outer half  of the membranes tinged with red; so f t  dor- 
s a l  with outer half  so l id  red and basal half  sol id  black. Caudal fin 



bright red, same as body, with t i p s  of lower rays duskp black. Anal 
f i n  with the outer posterior membranes shading to dusky black. Pel- 
vic  fins sol id  red; membranes shading t o  dusky black d i s t a l ly .  Pec- 
t o r a l  f i n  sol id  red. 

Stations: 17(1),  66(1). 

Habitat: Only twu specimens were seen a t  Raroia; one in a surge 
channel and the other i n  a acoured out trough l ined  by dense coral in 
Game Pass. Both specimens were in a b u t  20' depth of water and ap- 
parently hide i n  cracks k the coral. Their b r i l l i a n t  red color stood 
out  a b v e  a l l  e l se  and it is probably a ra re  species at Raroia .  

Butterfly Fishes 

Sixteen species of t h i s  family are  knom t o  occur a t  Raroia, and I doubt 
t h a t  more than one o r  two other species ex i s t  there. Fifteen species were 
taken and are reported upon; an additional unidentified form was seen i n  deep 
outer reef surge channels, but was not obtained. Only a few but terf ly  f i shes  
are  actual ly  comon a t  t h i s  a t o l l ;  most forms a re  rare, e i the r  being markedly 
r e s t r i c t ed  to  a cer ta in  pa r t  of the a t o l l ,  o r  ~ i d e l y  scattered with only one 
o r  two exis t ing a t  any part icular  local i ty .  Three species, Chaetodon se t i f e r ,  
C. t r i f a sc i a tus ,  2. lunula, are  common a t  Raroia in the lagoon. The remainder - 
of the species a re  much l e s s  abundant, often only a few occurring at a par- 
t i c u l a r  loca l i ty .  Butterfly f i shes  are  abundant on the outer reef f l a t  (es- 
pecial ly  G .  se t i fe r )  but  do not go in to  the surge channels and deeper water. 
Only C. guadrinaculatus, Centropyne flavissimus and an unidentified Chaetodon 
somewhat l i k e  C. ret iculatus ,  nere observed in the surge charnels; never 
more than one o r  two were seen a t  any local i ty .  The greatest  concentration 
of but te r f ly  f i shes  is on the shore reefs  in Came Pass t o  a depth of about 
15' .  Only a few chaetodontids were observed belov t h i s  depth in the Pass. 
In the lagoon but te r f ly  f ishes wi l l  school around the coral heads t o  a depth 
of 25-30 feet ,  but r a re ly  a re  seen below this depth. 

The nat ives  c a l l  a l l  members of t h i s  family KORAI, b u t  have additional 
names for  a few of the species. None are  of use to the natives, since they 
do not  e a t  them. Jus t  why only certain species (some re la t ive ly  ra re)  
should have part icular  names, gnd other equally d is t inc t ive  species not, I 
could never f ind out. I would guess t h a t  or iginal ly  each species of 
chaetodontid had i t s  own native name, and now the natives how only a few 
of these or iginal  names. 

Heniochus nermutetus Cuvier.--Three ver t ica l  black bends on body. Fourth and 
f i f t h  dorsal spines elongate. Life colors of specimens from s ta t ion  61: 
Head with a longitudinal black band on top of l i p s  and snout, fading out 
on in t emrb i t a l .  Snout and in terorb i ta l  region yellow. Underside of 



head pure white i n  l i f e ,  f a i n t l y  yellow in  preservative. Iris gold. 
Vertical  bands on head and b d y  bronnish-black to black. F i r s t  band 
through eye l i g h t e r  above than below, sol id  black around eye. Second 
v e r t i c a l  band so l id  black d i s t a l ly ,  shading to brownish-black on 
middle of side. O u t e r  half  of spinous dorsal  hyalin with t i p s  of rays 
white. Second band extending from membranes of th i rd  to f i f t h  dorsal  
spines; ventral ly  covering all s o f t  anal rays. Third ve r t i ca l  band 
mostly on base of s o f t  dorsal, covering basal half  of f i n  and extend- 
ing  suffusely forward to s* spine. Caudal peduncle crossed above 
by a brownish-black saddle. Anal fin edged hyalin on anter ior  and 
poster ior  rays. Longest rays black a t  t ip .  Pelvic fins so l id  black. 
Pectoral  f i n s  hyalin. Area on body not covered by dark bends, pure 
white. 

Habitat: Abundant around the sides of lagoon coral  heads and on 
the inner face of lagoon shore reefs.  It has the s t r ik ing  habi t  of 
swinuning upside down on the ce i l ings  of caves o r  overhanging coral  
shelves. Most abundant on western shore reefs.  This species is always 
seen in  schools, seldom swimming individually. Prac t ica l ly  all speci- 
mens had t o  be apeared since they avoid rotenone. 

Raroian m: KORAI. 
Meaa~roto~on s t r i aanmlus  (Gmelin) .--Characterized by V-shaped l i n e s  on sides 

of body. Li fe  colors of specimen from s ta t ion  61: Head and body pale 
white t o  greyish-white above. Head with so l id  black band through eye 
t h a t  is narrowly continuous across in te rorb i ta l ,  and brosdly continuous 
across isthmus and breast; black band bordered by a white l i n e  which in 
turn i s  f a i n t l y  bordered by yellom. Top of snout mith a ye l lo r  saddle 
behind upper l i p .  Lower jaw yellow on each side. Otherwise upper par t  
of head s l a t e  grey; nape between black band and dorsal  f i n  orange. 
Iris s i l v e r  t o  yellow, dusky black above, and suffuse black poster ior ly  
and below. Eody with approximately 22 V-shaped lavender l i n e s  tha t  be- 
come smaller end closer  together posteriorly,  a s  the scales  become 
smaller and closer together. The l i n e s  curve abmptly poster ior ly  above 
and below. Dorsal f i n  orange, fading out on scaled basal portion. Edge 
of l a s t  three o r  four spines and edge of s o f t  dorsal  narrowly hyalin 
with a submarginal black l ine .  Caudal f i n  black, shading t o  orange on 
caudal peduncle; abruptly yellow poster ior ly  and yellow-orange on upper 
and lower edges; yellow bordered by a ve r t i ca l  black l i ne ;  edge of f i n  
hyalin. Anal f i n  yellow-orange, edge same a s  s o f t  dorsal. Pelvic fins 
pale  yellow. Pectoral f i n s  hyalin, upper basal area yellow, d i s t a l l y  
rays narrowly edged black. 

Habitat: In  lagoon on coral  heads and shore reefs ,  but ra ther  un- 



common. Usually only scat tered individuals seen, except on a few 
eastern coral  heads (such as  s ta t ion  61) where they a re  moderately 
abundant. Rarely taken by rotenone; most specimens speared. 

Raroian m: KORAI 

Ehaetodon o rna t i~s imus  Cuvier.-Black band through eye extending onto breast. 
Oblique orange bands present on body. Life  colors of specimens from 
a ta t ion  33: Solid black v e r t i c a l  bands present on head. Grey patch 
an ter ior ly  across in t emrb i t a l .  Lower jaw grayish-black. Iris yellow, 
with a ve r t i ca l  black band. The black band through the  eye i s  bordered 
bg bright  yellow. Body pure yellow on breast  and belly,  ciusky yellow 
above on nape; otherwise body and caudal peduncle white to g r q  v e n ~  
t r a l l y  and on ve r t i ca l  fins. Sides of body with approximately six 
oblique br ight  orange bands bordered by suffuse black. Dorsal fin 
basa l ly  with body coloration. Unscaled edge basal ly  black. Spinous 
dorsal  yeliiow. Soft  dorsal  yellow with black edge. Caudal fin w i t h  
ve r t i ca l  black bands near base and submarginal to edge of fin; region 
between black bands yellow o r  with a ver t ioa l  yellow l ine .  Anal fin 
similar to s o f t  dorsal  except f o r  a broad dark brown band bordering 
basal black band next to body. Posterior edge of f i n  hyalin. Dark brom 
band shades to orange a t  poster ior  edge. Pelvic f i n s  pure yellow. Pec- 
toral f i n  rays pale yellow, membranes hyalin. 

Stations: 66(4). 

Habitat: This species i s  abundant only on the shore reefs  in Game -- 
Pass. The only other  individuals were seen on "Makoto" coral  head (see 
s ta t ion  43). They l i v e  a t  a depth of 5-10' in dense ac t ive ly  growing 
coral. Never taken by rotenone despite repeated attempts. A l l  speci- 
mens speared. 

Raroian m: KORAI. 

Chaetodon s e t i f e r  B1och.--Distinctive markings consis t  of a black spot on 
s o f t  dorsal, a broad black band before eye and oblique l i n e s  on body. 
Li fe  colors of specimens from s ta t ion  61: general color white anter ior ly  
and yellovi-orange posteriorly. Head sd i t e ,  except f o r  broad black band 
below eye; suffuse pale band extending above eye and yellow l i n e s  ex- 
tending across in te r -orb i ta l .  Bend below eye bordered by white l i n e  
anter ior ly ,  continuous below, but not extending on breast. G i l l  mem- 
brane medially w i t h  a longitudinal dusky black l ine .  Lips dusky black. 
Body nrith f ive  complete bands extending obliquely downwards and for- 
ward; e ight  complete bands extending obliquely upwards; two o r  three 
separate V-shaped bends present. Below pectoral  f i n  a re  two incomplete 
l ines .  A l l  of these l i n e s  on body are  lavender, becoming broader and 
yellow-orange on dorsal  fin. Posterior pa r t  of body yellow-orange. 
Dorsal f i n  w i t h  membranes and spines dusky yellow, edged in  darker 
brown, shading poster ior ly  to a black edge. Dorsal fin filament yellow-. 
orange. Posterior edge of fin black. Large sol id  black spot present 



on s o f t  rays behind filament. Caudal f i n  yellow-orange. Middle of f i n  
with a ve r t i ca l  yellow band bordered by narrow suffuse brownish-black 
l ines ;  poster ior ly  there i s  a narrow brovmish-ora~ge band that narrows 
t o  a l i n e  above and below; edge of f i n  hyalin. Anal f i n  w i t h  a broad 
yellow-orange band following contour of f in .  Subnarginally there is 
a narrow black line bordered poster ior ly  by a narrow white line. Pel- 
v i c  and pectoral  fins hyalin. 

Stations: 9(2),  16(1), 22(3), 23(6) 27(1) Y 28(6) Y 37(2), 38(3) Y 

45(1), 5O(l), 52(1), a ( 3 )  61(4), 65(3). 

Habitat: This is one of the most abundant species a t  Raroia, oc- 
curring in great numbere on the lagoon coral  heads, shore reefs,  and 
outer reef f l a t .  Specimens e a s i l y  taken by rotenone. 

Raroian w: KORAI. 

Chaetodon t r i f a s c i a t u s  Mungo Park.--Life colors of specimens from 3tation 57: 
Head with a narrow black s t r i p e  through eye from befcre ~ G E R :  origin to 
mid-ventral l ine .  This s t r i p e  bordered by a bright yellow baud. Below 
eye the yellow bands a r e  almost a s  wide a s  eye. Above eye these bands 
are narrow, the anter ior  yellow s t r i p e  shading i n k  orange. Posterior 
band bordered by yellow-green. Bcth above and below eye, yellow band 
poster ior ly  bordered by narrow l i g h t  blue l i n e  extenAing en t i r e  length, 
bordered by a brownish-bleck ve r t i ca l  l ine .  Front of head yellow-grey 
to black, margin of upper l i p  black. Operculum yellowish-brown. Mid- 
l i n e  of nape before dorsal  f i n  orange-brown. Iris black above and 
below; so l id  yellow otherwise. Body shading from a pure yellow m- 
t e r i o r l y  on be l ly  +a a purplish-orange posteriorly. Longitudinal stripes 
on body purple. Spinous dorsal  white d i s t a l l y  to pale.yellow basally. 
Sof t  dorsal  with an elongete tear-drop shaped black band extending from 
caudal peduncle onto base of s o f t  dorsal  f in ;  s o f t  dorsal  pale a t  edge; 
middle of f in  crossed by purplish-black l ines ;  fin dusky yellow between 
l ines .  Caudal f i n  crossed in middle by a ve r t i ca l  black l i n e  bordered 
by yellow-orange anter ior ly  and yellow posteriorly; remainder of f i n  
pale; base of f i n  white. Anal f i n  basally with a black club-shaped 
l i n e  bordered by pure yellow t h a t  extends forward anter ior  of anus. 
Edge of s o f t  fin yellow, bordered by dusky black t h a t  shades into red- 
dish-orange. Pelvic f i n s  pure yellow. Pectoral f i n s  hyalin, with a 
bright yellow base. 

Habitat: This species i s  the most abundant bu t te r f ly  f i s h  a t  
Raroia, occurring in great numbers in the lagoon on coral  heads, shore 
r ee f s  and a l so  on the outer ~ e e f  f l a t .  Specimens eas i ly  taken b+v 
rotenone. 

Raroian name: KORAI. 



Chaetodon 
band 

lunula ( ~ a c g s d e )  .--Most d is t inc t ive  marking is  a V-shaped black 
on forehead. Life colors of specimens taken a t  s ta t ion 47: Head 
a sol id  black 'and through eye, bordered dorsal ly  and poster ior ly 

by equally la rge  broad white sadfle, EemainBer of head yellow-orange. 
Iris black, n~r rowly  ringed a t  lens by Ausky gold. Black band through 
eye narrowly bordered ant,;riorly by p d e  blm. Pady above wj.th a V- 
shaped black band anter ior ly,  which i s  iqte;:mp+,ed Carsally in  prac- 
t i c a l l y  a l l  specimens. This V is a brotn's:7 X?ck v,edr;e, bordering 
white and orange above eye. Area between w.?ags aqd coloration around 
eye i s  orange. Middle of body w i t h  approximately 11 red-orangs bands 
curved obliquely upward. These bands extend dors&?y t o  b d y  edge and 
s l i g h t l y  onto s o f t  dorsal f in .  Below pectoral f i n  cre  ap~ro~r imete ly  11 
red to reddish-orange spots which have no connections to ~ b l i o u e  bands. 
Lower par t  of body shading to yellow on belly, super4.orly shtrZing t o  
bromish-yellow. Caudal peduncle c ~ s s e d  by black band t h a t  extends 
narrowly upward and forward onto dorsal f in .  Black band bordered an- 
t e r io r ly  on body ty bright  yellow s t r ipe .  Spinous and so f t  dorsal 
bordered by broad black band extending t o  upper angle of s o f t  dorsal. 
Remainder of spinous dorsal yellow. Soft  dorsal with yellow band bor- 
dering black t h a t  ends on posterior edge of fin. Caudal fin yellow 
with ve r t i ca l  orange band across middle and a suba rg ina l  black band. 
Edge of f i n  broadly hyalin. Anal f i n  edged in broad black l i n e  and an 
orange sutmarginal l ine .  Pelvic f i n s  yellow. Pectoral f ine  basally 
yellow, hyalin for  outer of fin.  

Habitat: One of the most abundant but te r f ly  f i shes  a t  Raroia, 
occurring in the lagoon on coral  heads and lagoon reefs;  scattered in- 
dividuals on outer reef f l a t .  Specimens taken by spears and rotenone. 

Chaetodon c i t r i n e l l u s  Cuv1er.--Distinctive colors consist  of a black s t r i p e  
through eye, numerous blue spots on body, and no marks on caudal region. 
Life colors of specimens froin s ta t ion  55: Ground color so l id  yellow. 
Head dusky brown on snout shading into l i g h t  blue below horizontal 
l eve l  from mouth. Vertical s t r i p e  through eye so l id  brown to blackish- 
brown. Iris gold to greenish-gold, brovm above and below. Remainder 
of head bromish-yellow. S t r ipe  below eye not  bordered by d i s t i n c t  
color bands. Above eye s t r i p e  bordered by narrow suffuse band of 
l i g h t  blue. Body overal l  yellow, s l igh t ly  greenish, though i n  l i f e  
bright yellow. Spots on middle of side metall ic blue, shading ventrally,  
dorsal ly  and poster ior ly in to  so l id  orange spots. Spots on caudal 
peduncle so l id  orange. Dorsal f i n  yellow-orange, posterior s o f t  rays 
with numerous orange spots. Anterior dorsal spine dusky black, gradually 
becomine confined poster ior ly to a suhnarginal black l i n e  t h a t  continues 
t o  upper angle of s o f t  dorsal f in .  Last dorsal rays yellow-orange a t  
t ip .  Caudal f i n  bright yellow-orange, basal 2/3 of raps with numerous 



orange spots. Anal fin edged i n  black. Black bordered anter ior ly  by 
a pure yellow band. Remainder of f i n  orangish-yellow w i t h  orange spots 
posteriorly. Pelvic f i n s  white, tinged yellow-.green. Pectoral f i n s  
pale  yellow-orange. 

Stations: 55(2), 57(1), 61(1), 66(1). 

Habitat: Rare at  Raroia. Pa i rs  were occasionally seen on the 
western shore reefs  in the lagoon (pract ical ly  always a t  the mouth of 
in te r - i s le t  channels) and extremely ra re ly  on lagoon coral heads. 
Never observed outside the lagoon. All specimens were taken w i t h  
spears. 

Raroian w: KORAI. 

Chaetodon ~ t i c u l a t u s  &vier.--Characterized by 12 dorsal spines, black pel- 
v i c  f ins ,  and the presence of white spots on a black body. Life colors 
of specimens from s ta t ion  4?: Head with a broad black band through eye 
bordered by yellow. Snout black except fo r  dark grey immediately before 
upper p a r t  of eye. Posteriorly head grayish-white. Iris grayish-white, 
a ve r t i ca l  black l i n e  a t  anter ior  border of eye. Body anter ior ly 
grayish-white; belly black before pelvic f ins  bordered dorsally by 
yellow streak. Posterior area of body black; edge of each scale so l id  
black, middle of scale  grayish-white bordered by gray-black. White 
spots  on scale  la rger  anteriorly,  t i n i e s t  near caudal peduncle; caudal 
peduncle so l id  black. Spinous dorsal white to  gray. Soft  dorsal gray 
anter ior ly  to black posteriorly. Edge of so f t  dorsal hyalin, bordered 
by black l i n e  a t  posterior angle. Caudal fin basally black, its out- 
l i n e  lunate. Edge of f i n  hyalin, bordered by two black l i n e s  ve r t i ca l ly  
on middle of f in .  Anal f i n  basally w i t h  t iny  l i g h t  gray spots. Most 
of f in  so l id  black. Soft  anal edge hyalin. Pelvin f i n s  so l id  black. 
Pectoral f i n s  hyalin. 

Stations: 45(1), 47(2),  66(4). 

Habitat: Very r a re  a t  Raroia except on reefs  in v ic in i ty  of Game 
Pass, west s ide of a t o l l .  Found in  association with C. ornatissimus. 
A l l  specimens taken spears; it always escaped rotenone. 

Raroian m: KORAI. 

Chaetodon facula (Bloch) .-Distinctive markings are  two ver t ica l  black bands 
on body and a black spot on caudal peduncle. Life  colors of specimens 
from s ta t ion  58: Head browish-orange. Band passing through eye black; 
band narrow above eye. Iris yellowish-black, black above and blow. 
Body with two broad black bands superiorly, shading out  on level  with 
pectoral fin. Ground color before hind edge of second Uack band 
bluish-white to pure white. BLack bands extend on base of dorsal f in.  
16 oblique pale black l i n e s  present on middle of side. Black band on 
head not  edged in  another color band. Operculum bluish-white, same a s  



body. Ground color behind ver t ica l  from l a s t  body band abruptly so l id  
yellow-orange. A black saddle is present a t  caudal f i n  base across 
lower s ide of caudal peduncle. Spinous dorsal yellow. Soft  dorsal f i n  
so l id  yellow-orange, brownish a t  t i p s  above upper angle. Caudal f i n  
edged hyalin with submarginal brom ve r t i ca l  l i nes ;  remainder of fin 
yellow-orange. Near base of f i n  are  six reddish-orange spots i n  a ver- 
t i c a l  row. Soft  anal yellow-orange, narrowly edged i n  orange before 
outer  angle. Two f e i n t  subnarginal black l i n e s  on middle of f in .  Pel- 
v i c  fins and pectoral fins white. 

Habitat: Scattered over e n t i r e  a t o l l  lagoon wherever there i s  coral  
growth but not  common a t  any loca l i ty .  Rarely individuals were observed 
on outer reef  f l a t ,  but never seen i n  surge channels. Very seldom taken 
by rotenone; most specimens speared. 

Raroian m: KORAI KEXE. 

Chaetodon unliiaculatus B1och.--Distinctive markings a black spot on back and 
a black r ing  on caudal peduncle. Life  colors of specimen from Station 
66: Head grayish-white, dusky on top of snout. Bwad black l i n e  extend- 
ing through eye; t h i s  l i n e  not  bordered by other colored bands, con- 
tinuous across breast. Iris blue, broadly black above and below. Body 
with a la rge  round black spot i n  region of l a t e r a l  l i n e ,  suffusely bor- 
dered by a broad white ring. Upper section of b d y  yellow, 1ov;er pa r t  
white tinged with blue. 6 oblique yellow l i n e s  present above pectoral 

f i n s  t h a t  a r e  edged with brown. Dorsal f i n  so l id  yellow; s o f t  dorsal  
edged vhi te  with a ve r t i ca l  black tand a h v e  caudal s t r ipe .  Black band 
on dorsal  preceded by a gray s t r ipe .  Caudal f i n  white a t  base; caudal 
rays hyalin. Anal f i n  so l id  yellow, marked l i k e  so f t  dorsal  except f o r  
gray band. Pelvic f i n  sol id  yellow. Pectoral f i n  hyalin. 

Stations: 66(1). 

Habitat: Very rare.  Two specimens seen in  lagoon: one on coral  
reef  next t o  shore i n  Game Pass; one on Wakoton coral  bead among 
dense cora l  growth (see s ta t ion  1 3 ) .  

Raroian e: KORAI. 

Chaetodon bennetti  Cuvier.--Distinctive markings consis t  of a black spot  
bordered i n  blue on middle of s ide  of body and of two blue l i n e s  on 
lower pa r t  of side. Life  colors of specimens from s ta t ion  61: Overall 
so l id  yellow tinged w i t h  orange. Head with brownish-black band 
through eye, t h a t  is narrowly separated across nape and ends ventral ly  
a t  opercular margin. Black l i n e  yellowish in  center and n-owly edged 
so l id  black on each side. Eye tand bordered by a blue l i n e  an ter ior ly  
and posteriorly.  Front of head with a dusky brown l i n e  on top of Snout 
from upper l i p  t o  in t emrb i t a l .  Operculum with continuation of ve r t i ca l  



, . 

blue l i n e  t ha t  i s  mainly ,on body. ~ o d y  mith s o l i d b l a c k  spot on upper 
p a r t  of s ide  t h a t  i's ringed k i th  a blue band and a narrow suffuse black 
l i ne .  L o ~ e r  s ide  of body N t h  two oblique b h e  l i nes ;  the lower l i n e  
'is suffusely edged i n  black. The upper l i n e  i s  suffusely edged i n  
black a t  the  upper end only. Another f a i n t  blue l i n e  extends ve r t i xa l ly  
from caudal peduncle t o  base of anal f in .  Cwdal peduncle with a .'us!ry 
brown saddle near end of dorsa l . f in .  D k r s s l  end anel f i n s  same y e 1 1 0  
color a s  body. Caudal f i n  mostly hyalic,  t&.=?,!b yellow. Pelvic f i n s  
yellow. Pectoral f i n s  yellowish a t  base, othel-:lss hyalin except f o r  
f i ne  black edge t o  rays d i s t a l l y .  

Stations: 61(1) ,  65(1). 

Habitat: Very rare .  Specimens taken piere tL.a only ones observed, 
except f o r  an adul t  seen a t  s t a t i on  42. 

Raroian m: KORAI. 

Chaetodon auadrimaculatus- Gray.--Characteristic markings a brocd black saddle 
on back with a b r i l l i a n t  white spot in the cer~ter .  Life  colors of speci- 
mens from s ta t ion  L7: Head before eye yellow. Vertical  band through eye 
yellow-orange borsersd by brownish-black l i n e s  an te r ior ly  and posteriorly. 
Poster ior ly  head pale blue t o  dusky yellow. Body so l id  black above 
shading into longitudinal brovrn spots belopr. Middle of back with a 
b r i l l i a n t  white spot t ha t  i s  the  most distinci,ive marking of t h i s  f i sh  
a s  it s w i m s  in the water. Another similar wLte  spot is present in a 
f inger  of yellow-orange t h a t  extends dorsal ly   to the black coloration 
beneath en te r ior  p a r t  of s o f t  dorsal. Below pectoral  fin body pure yel- 
low. Spots do not  continue ventral ly  on body. Band across caudal 
peduncle brownish-black. Spinous dorsal yellow-crange f o r  outer pa r t  
of fin, bromish a t  base. Poster ior  spines biack f o r  most of t h e i r  
length; then blue bordered narrowly by black; t i p s  of menbranes yellov- 
orange. Soft  dorsal  basally black to brownish-*lack. h t e r i o r l y  a 
pale blue l i n e  narrowly edges the black. Caudal f i n  yellow-orange with 
a narrow hyalin edge. Anal f i n  yeliovr-ormge with a blue l i n e  through 
spines and rays s t a r t i n g  from base of f i r s t  spine t o  outer a of s o f t  
anal f in .  Blue l i n e  narrowly edged in black. Pelvic fins sol id  yellow- 
orange. Pectoral rays  pale yellow, longest  rays dusky black a t  t i p ;  
membranes hyalin. 

Stations: &?(I), 47(1), 58(1). 

Habitat: This s t r ik ing  species i s  r a r e  a t  Raroia. Approximately 
s i x  specimens were seen during the e n t i r e  summer, both i n  the lagoon 
and surge c h a n ~ e l s  of the outer reef. A l l  three  specimens mere taken 
by spears. They completely avoided rotenone. Never more than two were 
seen a t  the same loca l i ty .  

Chaetodon ephippium Cuvier.--Characterized by black ovate patch on body and 
a long filamentous s o f t  dorsal  ray. Life  colors of specimens from 



s ta t ion  61: General ground color  pele greyish-White tinged with laven- 
der. Underpart of head so l id  orange. Ege x i th  a short  narrow black 
l i n e  above and below. Iris s i lvery  white. Onper border of eyeball 
with a black l i n e  tha t  continues.dorsal3.y; eyeball orange anter ior ly  
and p o s t e r i ~ r l y .  Body witn prominent 02acl.: o'rate spot dorsally tha t  
covers most of dorsal f in .  alack bordere* by P. broad vhi te  band ex- 
cept for  upper and pos t e r iw  margiris. fipgroxlmately seven longitudinal 
lavender s t r i p e s  present on lower s ide behind jxctoral  f in .  Breast 
so l id  orange, same color as  head. Membranes of npinous dorsal  with a 
longitudinal black l i n e  t h a t  is  bordered h y e l h  shading t o  yellow 
t ips .  Soft  dorsal  a 'bve black area hyalin, sLad2nlng in to  yellow. Caudal 
fin hyalin, the upper and lower rays  orenge. CaIJ8si pe6uncle c n s s e d  
by a1 orange r ing t h a t  extends an ter ior ly  and r m t r a l l y .  Anal f i n  same 
a s  bcly t o r  most of f in ;  edge narrowly black. !diidle of f i n  wifh an 
orcnge-red crescent v:hich extends anter ior ly  PS  c.n edrange l i n e  onto mid- 
dle  of l a s t  spine; ?oster ior ly  the crescent i s  pore red and bordered by 
dusky black l ines .  Pelvic f i n s  yellow-orange. Pectoral f i n s  hyalin, 
a f a i n t  orange l i n e  across base. 

Habitat: A moderately r a r e  species of ra ther  confusing dis t r ibu-  
t ion  i? the  lagoon. I n  some areas it i s  mode~ately common, and y e t  on 
neighboring coral  heads and shore reefs  it i s  aSse'it. I t  normally oc- 
curs i n  small schools; very seldom j u s t  indi--idually. 

Pomacan- imaerator (Blochi .-Life colors of specimen from s ta t ion  45: 
Ground color so l id  black. Lines yellowish-white. Entire dorsal  and 
s o f t  anal and outer one-half of caudal f i n  h v a l ~ n .  Black on caudal f i n  
bordered poster ior ly  by ve r t i ca l  yellowish-white l i ne .  Life  colors of 
specimen from. s ta t ion  bO (8dult  200 mm. i n  standard length): Head and 
body black t o  bromnish-black. Head dark brow,  l i p s  darker. Broad 
black band the wit it'^ of eye crosses in te rorb i ta l .  This black band bor- 
dered 'ay dusk:. blue l ine.  ,Pos te r ior  edge of operculum anu anter ior  
region of body with n broad ver t ica l  bend th8.t extends ventral ly  onto 
breast  and belly;  ruiieriorly t h i s  'band is  bordered by dark blue s t r ipe .  
Eody with apprcx.~.zatdy 17  horizorital ormge l i n e s  tha t  extend obliquely 
upward; 11 exte:lf!i.i; in to  dorsal  f in .  Dqrsal f in  white a t  edge. Spin- 
ous dorsal same colqr a.s body basally, vlkh orange l i n e s  extending on 
posterior spines an2 continuing on s o f t  reys. Soft  dorsal  poster ior ly  
with orange filmen'; a t  anfla; l a s t  rays before angle narrowly edged 
i n  white, ventral ly  i~ Eac!:. Posterior t o  filsment the black kmd i~ 
broader, and narrowly bzdsred  by orange. Caudal f i n  orange; cwda l  
peduncle gently fading from s t r ipes  in to  ormge of caudal. Anal f i n  
so l id  black, basally .irj.th narrow orom l i n e s  curving the  same direct ion 
a s  those on bcdy. F e l ~ i c  fjns m t e r i o r l y  narrowly edged in black; so f t  
rays  orange, shading t o  blezk posteriorly;  membrane between f i r s t  two 
s o f t  rays orange. Pectoral i i n s  with black rays and hyalin membranes. 

Stations: 45(1), 6O(l.), 65(1). 



Habitat: Entirely confined to outer reef f l a t  and channels of 
atoll, although the natives said the adul ts  also occurred around the 
Iagoon coral heads. 

Centrppsge _flavissimus (Cuvier).-Distinctive colors a so l id  yellow-orange 
overall  w i t h  the eye ringed in blue. Life colors of specimens from sta- 
tion 61: Head with dusky grey on lower jaw. Blue l i n e  around eye 
broadest above and below. Blue l i n e  on bony opercular edge extending 
from edge of g i l l  opening above to near &ere opercular spine crosses 
below. Spine yellow, with black t ip .  Last six dorsal spines and a l l  
of sof t  raps narrowly edged in hyalin with a submarginal black l ine .  
Posterior edge of caudal f i n  hyalin and with black l i n e  exactly a s  i n  
so f t  dorsal. Anal f i n  same as s o f t  dorsal; spines edged with hyalin 
and black l ine.  Pelvic and pectoral f i n s  the same color a s  body - 
yellow-orange. 

Habitat: Scattered individuais wherever there is  active coral -- 
growth a t  a depth of 3-15'. mis species prefers the lagoon coral  
heads, usually being found on the west face. A t  no loca l i ty  was t h i s  
species abundant. 

FAMILY POMACENTRIDAE 

Damsel Fishes 

Seventeen species a re  recorded from M o i a ,  and I doubt t h a t  other spe- 
c i e s  occur there. A l l  species observed were collected. The Pomacentridae 
form one of the most important groups inhabiting the coral reefs  a t  Raroia. 
Most of the  species a re  r e s t r i c t ed  in habitat .  Dascyllus m a n u s  occurs 
the deepest t o  a depth of 80' on the corall iferous outer bench. Abudefduf 
phoenixensis and Abudefduf sp. one are  confined to the surge channels. 
Ahdefduf imparipennis is  the dominant f i s h  on the sea urchin eone behind 
tine coral l ine ridge and in the shallowest in te r - i s le t  channels. Pomacentrus 
n imlcans  dominates the tops of the reefs  in  the lagoon. Am~hlprion 
bicinctus and 3ascyllus trimaculatus l i v e  among the tentacles of large sea 
anemones in Game Pass. 

The nat ives  have names fo r  some of the species, but most of the 
pomacentrids have no names. MAMO i s  a general name referred t o  some species, 
but the nat ives  a re  not  sure for  j u s t  how many damsel f i shes  t h i s  term is  
correct. Probably the name original ly  referred to  all pomacentrids and i s  
being l o s t ,  since the natives pay l i t t l e  attention t o  t h i s  g r o u ~  and do not  
e a t  a n y  of them. 

Amwhiprion bicinctus  ell.--characterized by two ver t ica l  blue bands on 
side of head and body. No white markings on head. Head and breast  
orange. Life colors of specimens from stat ion 66: Head, breast  and 



lower half of body anter ior  to anus br ight  orange. Vertical l i g h t  blue 
band on head and body bordered by a black l ine .  Iris orange, with a 
dusky blue crescent around p o s t e ~ i o r  margin. Body shading t o  brighter 
orange on caudal peduncie and t o  so l id  orange on anter ior  lower par t  
of body. Remainder of body orangish-hmn. Spinous dorsal f in  orange- 
brown, edged in black. Soft  dorsal similar but without the black edge; 
longest rays dusky black a t  t ip .  Caudal f i n  orange, t ipa  of ray8 dusky 
black. Anal f i n  l i k e  spinous dorsal, orange-brom with a black edge. 
Anus and surrounding area dusky black. Pelvic f i n s  orange, the anter- 
i o r  and outer  rays black. Pectoral f i n s  orange, the outer region pale 
black. 

Stations: 66(4). 

Habitat: This species l i v e s  only among the tentacles  of la rge  sea 
anemones, which occur a t  Raroia only in a small patch in Game Pass. 
These sea anemones w e  a t  a depth of 251, among abundant free-growlng 
algae. Ahdefduf l i v e s  in association with Dascvllus trimaculatus. 

Raroian w: none. 

Chromis caeruleus (Cuvier) .--Life colors of specimens from s ta t ion  61: Cen- 
e r a l  color so l id  dark blue shading t o  l i g h t  blue below. In water the 
overal l  coloration is often an i r idescent  green o r  blue over head and 
body. Top of snout and in t e ro rb i t a l  pale black. Iris blue, narrowly 
gold around lens. Black band present a t  upper origin of pectoral f in.  
Dorsal f in pale hlack, with a black edge to spinous rays. Caudal f i n  
bluish-black on scaled portion; outer rays black shading to pale black 
on middle rays. Anal f i n  dusky black. Pelvic fins with scattered 
melanophores on rays, membranes hyalin. Pectoral fins same a s  pelvics, 
but most of the pigment is on the upper first ray. 

Habitat: This species prefers the calmer areas of the lagoon and 
the greatestnumbers occur on the eastern coral heads. m i l e  it l i v e s  
from the surface down t o  a depth of approximately 35' it prefers  t o  
remain around the upper edges of coral heads. It often is  in associa- 
t ion with Dascyllus amanus. 

Raroian m: MAHO. 

Abudefduf seutemfasciatus (Cuvier) .-No spot present behind dorsal f in .  Six 
black ve r t i ca l  bars on body. Preorbitals and preopercular edge naked. 

Stations: 11(2), 45(1), 58(3). 

Habitat: Oncommon a t  Raroia. Small schools observed along shore 
in lagoon and scattered individuals on outer reef f l a t .  

Raroian m: KOTIMU. 



Abudefduf sordidus ( ~ o r s k a )  .-Black spot presknt a t  pectoral. base. Another. 
la rger  black spot present on upper half of caodal peduncle. Head and 
body w i t h  brdnn ver t ica l  stripes.  

Hebitat: Scattered individuals along shorn, but primarily l ives  - .- 
in in ter - i s le t  chamois and on outer reef flat. 

Raroian name: KOTIMU. -- - 
Abudefduf sexfascia- (~ac&~&le)  .--Life colors of adults from stakion 60: 

Head dark blue above,: blackish in mid-dorsal region. Upper l i p  blue. 
Loner l i p  dusky blue. Head li&t blue below. Iris gold, ringed with 
black. No bands on head, except first body band borders operculum. 
Body anteriorly dark blue above and ligh*, blue below. Five ver t ica l  
black bands present tha t  do not  extend onto belly. Spinous dorsal 
black; sof t  dorsal black anteriorly,  blue posteriorly; upper edge of 
fin dusky black out onto filament. Caudal f i n  with middle of each lobe 
sol id black; middle of f i n  bluish-black. A n a l  f i n  edged black, 'basally 
blue. Pelvic and pectoral f in  rays dusky black, membranes hyalin. 

Habitat: Scattered individuals throughout lagoon around coral but 
abundant only in eastern a ~ d  northern in ter - i s le t  channels and coral 
heads. Also l i v e s  i n  s l igh t ly  brackish enclosed ponds on northeastern 
i s l e t s .  Often occurring in association with Pomacenhs -. 

Raroian name: TOKUPAHI. 

Abudefduf 'uhoenhs is  Schu1tz.--Head and $dy b r o ~ .  Vertical s t r ipes  on 
head knd body yellow t o  orangrsfi-yellow. Black spot present on'pec- 
toral fin base; Last bddy s t r i p e  followed by a ver t ica l  black bar, 
darkest dorsally. '&t i re  caudal f i n  l i g h t  yellow, almost completely 
white behind black bar. Anal f i n  blackish-brom, yellow-brown below 
black bar. Soft  dorsal posterioriy edged orange-brovm below black 
spot. w e  l i g h t  blue. Yellowish-brown spots on cheeks and suborbi- 
ta l s .  Raroia specimens' d i f f e r '  from Schultz's types' in having 'a black 
bar on pectoral fin base. 

Stations: 17(6), 27(1), 58(12). 

Habitat: This is the only pomacentrid besides Abudefduf SD. one 
found in surge channels and i s  ent irely confined to  t h i s  region. It 
i s  moderately common in the surge channels, and apparently l ives  in 
holes in  the coral buttresses and under rocks. 

Raroian w: TUKUPAHI. 



Abudefduf imvarivennig (Vaillant and Sawage) .-Keys out to 4. hu~arivenniq 
but d i f fers  somewhat in coloration. Upper part of head, body and most 
of caudal peduncle greenish-yellow. Lower half of head and body 
bluish-white. Ventral and posterior scale rows with an indistinct 
pale blue center, that  tends to form fa in t  blue longitudinel, lines, 
particularly on the caudd peduncle. Spinous dorsal same color as 
back. Soft dorsal l i g h t  yellow to  hyalin distally. Caudal f i n  yellow 
to hyalin posteriorly. A n a l  f i h  slightly yellow. Pectoral and pelvic 
fins hyalin. 

Habitat: This species is rare in the lagoon, but one of the domin- 
ant species in the outer reef entrances to shallow inter-islet channel8 
and is the dominant f ish in the sea urchin aone behind the coralline 
ridge. It is quite rare on the remainder of the reef f l a t  and absent 
from the surge channels. It l ives  in  sea urchin holes and under rocks 
and coral. 

Raroien name: MAMO. 

Abudefduf d lcki i  ( ~ i & a r d )  .--Characterired by a vertical black bar on poster- 
i o r  part  of body extending onto dorsal and anal fins. Life colors of 
specimens from station 57: Head uniform brown without markings. Darker 
brown on top of head. Eye narrowly rimmed in  black. Iris l igh t  blue, 
darker blue above and below. Body crossed by a broad black band that  
shades out abruptly on dorsal and anal fins. Anterior to th i s  vertical 
bar the body is solid brown; each scale with a blackish vertical l ine  
a t  posterior t ip ,  forming vert ical  l ines of black. Region below pec- 
tora l  fin and belly solid brown without vertical black bars. Dorsal 
f i n  same color as  body where covered with scales. Spinous dorsal 
dusky black, w i t h  pale centers on the membranes. Soft dorsal also 
dusky black with longest rays solid black; posterior rays hyalin at 
tip. Caudal peduncle rosy-white shading to a peach color on caudal 
fin. Anal f i n  w i t h  spines and membranes black. Pelvic f ins brown, 
first spine and sof t  ray black. Pectoral f ins orange. 

Habitat: Uncommon a t  Raroia and very restr icted in  distribution 
to  defini te  scattered locali t ies .  It l ives  in holes in coral heads 
and is  rarely found on the outside. 

Raroian name: none. 

pudefduf daucus (Cuvier).--Body l igh t  blue with darker vert ical  fins. Anus 
black. Young with a b r i l l i an t  blue l ine  from t i p  of mout past upper 
edge of eye. Caudal lobes rounded. 



Habitat: Probably the most abundant pomacentrid a t  Raroia, oc- 
curing almost en t i re ly  along the shore on the outer reef f l a t s ,  inter-  
i s l e t  dhannels and shore reefs.  It i s  the dominant f i s h  in the shallow 
in ter - i s le t  channels continuous between lagoon and outer reef f l a t .  

Raroian m: MAVO. 

Abudefduf SP. one.--Caudal f i n  emarginate and outer rsys  dark. Black spot 
present on upper pectoral f i n  base. Life colors of specimens from 
stat ion 59: General color s i lvery  blue on top of head and back abruptly 
dark blue. Lower half  of head and body l i g h t  s i lvery blue. No mark- 
ings on body o r  head. Upper edge of eye black. Iris iridescent s i lver ,  
appearing l i g h t  blue o r  green i n  l i f e .  Dorsal f i n  narrowly edged in 
white, sulanarginally bordered by a narrow black l ine .  Spinous dorbal 
dark blue, s o f t  dorsal also dark blue, except fo r  basal portion of 1 L B t  
s o f t  rays which are  hyalin. Caudal f in3  with outer rays bluish-black, 
inner rays pale blue to hyalin d is ta l ly .  Anal f i n  with en t i r e  edge 
blue. Pelvic f i n s  white. Pectoral fins hyalin, a black spot a t  upper 
base. 

Stations: 59 (3 ) .  

Habitat: Apparently def in i te ly  res t r ic ted  to deep surge channels 
with gravel o r  cobblestone bottoms. 

Raroian m: None. 

Abudefduf SD, two.--Keys out to Abudefduf filarnentosus in  Schultz (1943) but 
coloration en t i r e ly  different .  Anus pale white. Caudal f i n  lobes pro- 
duced. Anterior par t  of b d y  br0mis.h-black; posteriorly a b r ~ p t l y  - 
white. Life coiors of specimens f r o m  s ta t ion  66: In l i f e  almost sol id  
black posteriorly t o  a ver t ica l  from anter ior  so f t  dorsal rays. Pos- 
te r ior ly  rays and body bluish-white shading to white. Outer portion 
of caudal f i n  dusky black and upper edge of dorsal and lower edge of 
anal black. Pelvic f i n s  black. Pectoral f i n s  hyalin with so l id  black 
base. 

Stations: 66(4). 

Habitat: Scattered individuals observed only on the shore reefs  in  
Game Pass in the v ic in i ty  of large sea anemones, but not  l iv ing  among 
the tentacles. 

Rarr~ian w: none. 

Dascyllus aruanus (Linnae~~s)  .--Characterized by black and white o r  black and 
l i g h t  blue ver t ica l  stripes.  

Habitat: The most nhndant pomacentrid i n  the lagoon amund a l l  
coral growth. Uncommon in in ter - i s le t  channels and r a re  on outer reef 



f l a t .  It was observed to depths of approximately 80' on the corell5.f- 
erous outer  bench. It especially prefers staghorn coral  and piecee 
could be l i f t e d  out  of the water without Dascvllus aruanus leaving them. 

Raroian w: TUKUPAHI. 
i 

. . ! 
Dascyllus trimaculatus ( ~ G ~ ~ e l l )  .-Solid black. Adults w i t h  a white spot on 

la te ra l - l ine  under spinous dorsal, which is l o s t  i n  preservative. Life 
colors of speciuens from s ta t ion  66: Head black above to dusky black 
below. No markings. Iris blue. Body black, each scale dusky blue a t  
base and black a t  outer margin. A white spot of varying s ize  on lateral-  
l i n e  and adjacent scales  under l a s t  s p i n o ~ s  dorsal  rays. Most young 

' 
lack t h i s  spot. Spinous dorsal  so l id  black a t  edge shading t o  dusky 
black a t  squamation. Each membrane above scaled portion has a dusky 
green suffuse spot. Soft  dorsal  black a t  base shading t o  dusky hyalin 
d i s t a l ly .  Caudal f i n  j e t  black. Anal f i n  j e t  black in region not 

' scaled.  Pelvic f i n s  black w i t h  whitish base. Pectoral  fins black. 

Stations: 66(31). 

Habitat: Seen only i n  Garue Pass, hovering over the same large sea 
anemones a s  are  used by Am~hiprion. They w i l l  a lso dive in to  the neigh- 
boring holes, but most dive into the sea anemone tentacles  t o  escape 
danger. 

Raroim m: none. 

Dascyllus sp. one.--Solid dusky black w i t h  a ve r t i ca l  so l id  black band through 
pectoral  f i n .  Posterior edges of caudal and s o f t  dorsal  f i n s  yellow. 
No white s p t  on body. Life  colors of specimens from s ta t ion  23 one 
month after '  preservation: Body dark brovm with dusky blue base to each 
scale. A suffuse ve r t i ca l  black band extends t o  pectoral f i n  base dor- 
s a l l y  t o  ndpe and ventral ly  t o  pelvic f i n  base. Spinous dorsal  sotid 
bldck. Soft  dorsal  basally black, remainder of f i n  hyalin t o  pale yel- 
low. Caudal f i n  basally dusky brown; most of f i n  pale yellow. Anal 
f i n  black, l a s t  ray  dusky black a t  base and hyalin a t  t i p .  Pelvic fin 
j e t  black. Pectoral  fins bromish-black a t  base, pale yellow to hyalin 
d is ta l ly .  No t race  of white spot on body but I have a recollcction 
t h a t  there might have been one in l i f e ,  though the f i e l d  notes do not 
discuss t h i s  coloration. Largest specimens without t race of ver t ica l  
black band. 

Stations: 23(2). 

Habitat: Taken on shore r ee f s  i n  lagoon near Garumaoa Village but 
otherwise not  observed in  f ie ld .  

Raroian name: none. 

Pomacentrus pavo (Bloch) .--Body and head blue w i t h  b r i l l i a n t  s e t a l l i c  blue 
spots. Black spot on upper opercular border. Life colors of specimens 



from s ta t ion  37: Head and body sol id  blue. Head dorsally dusky black. 
Each scale  on head and body w i t h  a b r i l l i a n t  metall ic blue spot, these 
spots small and ind i s t inc t  on top of head. Large scale  of upper bor- 
der  of operculum soiici black with a l i g h t  edge. Upper l i p  with a 
median blue streak and a l a t e r a l  blue spot. Lower jaw covered with a 
horizontal streak. Body dark blue above (black in formalin) to l i g h t e r  
blue below, each scale with a b r i l l i a n t  metall ic blue spot. Caudal 
peduncle blue anter ior ly shading to yallow p s t e r i o r l y .  Spinous dorsal 
bluish-black, d i s t a l l y  with +&me r o w s  of longitudinal pale blue streaks 
on each membrane. Soft  dorsal a lso bluish-black, with i r regular  con- 
t inuations of pale streaks. Longest rays pale yellow dis ta l ly .  Caudal 
fin bright yellow shading to dusky blue a t  the base of each lobe. Anal 
fin blue-black, not  as dark as  dorsal f i n ,  yellowish a t  t ip .  Paired 
f i n s  hyalin. 

Stations: 37(2), 38(3), 61(6). 

Habitat: I t  is moderately abundant in the lagoon around coral i n  
the calmest loca l i t i e s ;  this species is a typical  inhabitant of coral  
heads close to shore on the eas t  and north s ides  of the a t o l l ,  especially 
i n  protected bays and closed o f f  in te r - i s le t  channels. 

$ 
Raroian -: MAMO. 

Pomacentrus albofasciatus ScNegel and dller.--General color black o r  dark 
brom with a black spot at  end of dorsal base preceded by a white spot. 

Stations: 9(3) ,  65(2). 

Habitat: Same d i s t r i h t i o n  as Pomacentrus niaricans but consider- 
ably l e s s  abundant. 

Rsroian name: MAMO. 

Pomacentms nimicans (I,acgp;de) .--Solid dark brown fading in to  yellow-brown 
on edges of dorsal and caudal fins.  Black spots a t  upper pectoral 
base border and a t  end of dorsal fin base. 

Habitat: Almost en t i re ly  confined t o  lagoon where it is  very 
abundant on top of coral  shelfs  and coral  heads. I t  is rare  in depths 
below a few feet .  It i s  also found in in t e r - i s l e t  channels and oc- 
casionally on the outer reef  f l a t .  

Raroian M: W O .  



Wrasses 

Apparently the th i rd  l a rges t  f i s h  family and cer ta in ly  one of the most 
conspicuous groups a t  Raroia i s  the Labridae. Twenty-five species are re- 
corded i n  f i e l d  notes, although l e s s  than half  the material collected was 
examined. Perhaps an additional 10  species w i l l  be added a f t e r  further 
study. A l l  species noted a t  Ramia except three were collected and exten- 
s ive notes prepared of many species. According t o  the nat ives  a few addi- 
t i ona l  species bf iiPAKOUil) were missed. Wrasses a re  abundant a t  Raroia 
wherever there is coral, forming an especially important pa r t  of the lagoon 
fauna on coral  heads and shore reefs.  A l l  the species a r e  p a r t i a l  to 
def in i te  habi ta ts ,  although only pa r t  of t h i s  data i s  presented in the fol- 
lowing notes; the remainder of the notes w i l l  have to be checked with the 
unrecorded collections.  

O f  par t icu lar  i n t e r e s t  is the la rge  number of species (9) of the genus 
Thelassoma occurring a t  Raroia. In  f a c t  t h i s  i s  the dominant labr id  genus 
a t  t h i s  a t o l l  and occurs in  great  numbers in  the lagoon. The next la rges t  
genera i n  number of individuals a t  Raroia a re  Pseudocheilinus, Halichoeres 
and Stethojul is .  

The nat ives  r e f e r  t o  most wrasses a s  PAKOU and have specif ic  names for  
only a few species. The natives commonly use most of the l a rge r  wrasses 
f o r  food, preferring most of  all the genus Cheillnus. 

Eoibulus ins id ia tor  (Pal las)  .-Characterized by a p ro t r ac t i l e  mouth. Life 
colors: Solid black to so l id  yellow and all stages in  between. 

Habitat: Scattered individuals around lagoon cora l  heads and 
shore reefs ,  although never par t icu lar ly  abundant a t  any loca l i ty .  

Raroian m: TOPIROPIEO. 

Labrichthvs sp. one.--Head and body f u l l y  scaled with remarkably la rge  
scales. L i fe  colors of specimen from s ta t ion  57: Head end body ol ive 
brown. Head w i t h  l i g h t  upper l i p ;  reddish lower l i p .  In te rorb i ta l  
dusky black. Bordering poster ior  edge of eye i s  a broad yellow band 
edged with brown s t r i p e s  meeting above on occiput and ending a t  
opercular border below. Eyeball green. Iris l i g h t  blue, narrowly 
edged with red around lens.  Body uniform ol ive  brown, except f o r  
ve r t i ca l  yellow band edged with brom s t r ipes  a t  or igin of caudal 
peduncle; yellow continues an ter ior  t o  black spots on anter ior  pa r t  
of s o f t  dorsal  and anal f ins .  Spinous dorsal  uniform ol ive  brom. 
Soft  dorsal  with a black spot a t  anter ior  edge ringed narrowly with 
l i g h t  blue and red l ines .  Rays behind spot red, membranes hyalin. 
Caudal f i n  white basally, reddish-brown medially and out  each lobe. 
Tip of each lobe so l id  white. Anal fin with spot and r ings similar 



to dorsal. Rays behind red r ing  with hyalin membranes. Pelvic f i n s  
l i g h t  blue a t  base and t ip ;  middle w i t h  a broad brown band. On bel ly  
behind pelvic f i n  is a large rollnd brown spot t ha t  matches the brorm 
band on the pelvic f ins .  Pectoral f i n s  red. 

Stations: .57(1). 

Habitat: Two specSmens mere taken a t  $he base of lagoon coral  
heads a t  6' and 25' depths. They appear to be the young of a pre- 
sumably d i f fe ren t  colored adult. 

Raroian M: none. 

Stetholul is  -dopleura (Bleeker) .--Bright orange spot above pectoral f i n  
base. Pale longitudinal se r ies  of spots on lower half  of body. Suf- 
fuse red s t reak along body a t  l eve l  of pectoral base. Two black spots 
ringed in blue on caudal peduncle. A suffuse band extends horizontally 
across head beneath eye. 

Habitat: Uncommon; s m a l l  schools occasionally observed in shallow --- 
water in in t e r - i s l e t  channels and around lagoon coral  heads. Most 
specimens xere noted in l e s s  than 10' depths. This species def in i te ly  
prefers  shallow sandy areas w i t h  dead coral  and rubble. 

Stethojul ig  sp. one..-Characterized by 9 dorsal spines. Projecting canine 
in upper jaw a t  rectus. No canines a t  symphysis of lower jaw. Three 
red l i n e s  horizontally acrass s ide of head, two of which continue 
along midlateral  region of body. Mid-caudal rays black. Colors of 
specimens from stat ion 14 one month a f t e r  preservation: General ground 
color yellow-green, brownish on back. Head with 3 longitudinal red 
bands. Upper bands s t a r t  on snout a t  l eve l  from top of eye, continu- 
ous across tap of snout. These bands extend poster ior ly  from middle 
of eye to above pectoral  f i n  base. A f a i n t  orange l i n e  extends 
obliquely backwards from eye, fading out  on nape; no t  continuing across 
top of head. Mid-lateral band on heaa s t a r t i ng  from posterior edge of 
upper jam, extending t o  lower border of eye, then across operculum t o  
above pectoral  f i n  and fading out  over middle anal rays. Lower mid- 
lateral band continuous across throat,  but not reaching opercular bor- 
der. This l i n e  continues on body bordering operculum to near pectoral 
fin base; then there i s  a spot a t  pectoral base and the l i n e  continues 
on the body below the mid-lateral l ine.  Head with a broad suffuse 
black spot between eye and upper opercular border. Iris dark blue. 
Fins pale yeilow. Caudal f i n  with a black streak on basal half  of mid- 
d l e  rays. Life colors of specimens from s ta t ion  28: Same a s  previously 
described except f o r  e f f ec t s  of preservation. Mid-lateral bands pink. 
A l a rge  yellow saddle edged in black present over pectoral f i n  base. 
Iris gold. Lower half  of s ide with f ive  ser ies  of brownish spots near 



the center of each scale. Preopercle and chin pale hlue. Outline of 
back edged with a blue line. 

Stations: 14(2), 2 8 ( 5 ) .  -- 
Habitat: Recorded from inker-islet  charnels and lagoon coral heads. 

Raroian name: PAKOD. -- -- 
Leptojulis ~ E L  me.--Canine present a t  corner of upper jaw. Large black spot 

on f i r s t  coft  dcrsal  rays. Life  colors of specimens from station 57: 
General ground color dark blue t o  bluish-black. Head with numerous pale 
l i nes ,  l a rges t  below eye. Lines on top of head f a in t ,  ending on snout. 
Iris blue-black with a paler longitudinal streek below lens  and a pale 
l i n e  from the upper pos%erior margin of the eye. L i p  pale. The pale 
colorat,ion mentioned previocsig, i n  t h i s  clescription is a s l a t e  grey 
mixed witk Mue; all pale markings, on the body a re  t h i s  color. Eody 
with many closely spaced pale longitudinal l b e s  on the middle of sca le  
r o w ,  ext,endb.x out t o  cauial base. Dorsal and. a r d  f i n s  in t r i ca t e ly  
mn~ked. Spinms dorsal w i A k  3 longitcdinal pule r:a.q- l i x s .  S d t  'lor- 
s d  anter ior ly v i th  a sol id  bieck ovel spot n a r r o ~ ~ l y  edge4 with & ? w e  
white and a nsrrow bluish-black l ine .  RemzinCer o f  s o f t  f i n  wi th  a 
l a rge  i r regular  longitudinal streak Cown tine niiddle of the f in .  Tips 
of s o f t  rays hyalin. Caudal f i n  uniform pale black. Anal  f i n  ex- 
ac3y the same a s  s o f t  dorsal except lacking spot and rings. Pelvic 
fifis y a k  black. Pectorel f i n s  yellow-green basally shading 'LO hyalin 
on ouLer half of fin.  

Stations: 5 7 ( 2 ) .  

Babitat: Recorded from lagoon reefs  aorth of Garue Pass. &re a t  
Raroia. 

Raroian M :  PAKOU. 

n ~ s o m a  marnae Schu1tz.--Characterized by a suffuse broad lor.gi5udjnal .- --- 
l i u e  on head and body; emarginate caudal; black pectoral base. Pre- 
viously knovm only from young type. Life colors of specimens from 
s ta t ion  61: General color above pale greenish-olive drab, white belon. 
Head dusky ol ive dra5 above, a suffuse broad black band extending 
from snout through eye t o  operculum. Lower edge of l i n e  a t  lower 
margin of eye. Region below l i n e  abruptly dusky vhite. Iris greenish- 
s i lver .  Lips dusky green, blackish medially. Body r i t h  upper half  
blackish t o  o l ive  drab, abruptly white belovi. A suffuse broad median 
l a t e r a l  blackish bard continues from head posteriorly and fades out  on 
caudal peduncle. Medidly on s ide the black i s  composed of suffuse 
ve r t i ca l  s t r ipes ,  usually two t o  a scale. Pectoral f i n  base r i t h  a 
black spot above. Spinous dorsal f i n  black. Soft  dorsal dusky black 
with a hya1i.n edge. Caudal f i n  pale black on t i p s  of lobes. Anal m d  
pelvic fins Dyalin. Pectoral f i n  pale yellow a t  base, hynlin on outer 
half. 



. Stations: 61(3); 

Habitat: Observed only on la rge  eastern lagoon coral  heads among -- 
dead coral  rubble. ' 

Raroian w: PAKOU. , ; . . . . ., 
: . .  

Thalassoma quinku&4ttata (Lay and Bennett) .-characterized by black spots 
along ddrssl  - b s e .  Black spots i n  membranes of f i r s t s p i n o u s  and 

, . f i r s t  s o f t ~ a y s .  L i fe  colors of specimens from s ta t ion  57: General 
color green with white below. Head with black spot on snout above 
symphysis of upper jaw. Occiput orangish-brown. A blue band extends 
from upper posterior edge of eye across operculum; blue edged w i t h  i .  

blackish l ine.  Ano+&er bznd extends from lower edge of eye to upper 
edge of pectoral fia. IR.0 red s t reaks present on upper pa r t  of oper- 
culum. Head shades t o  .$@e:below. Iris green, edged in gold around 
lens. Body with 2 oblique red s t r ipes  under pectoral  f in.  Three 
longitudinal orangish-red s t r ipes  extend mid-laterally along body, the 
upper two connected by numerous oblique orangish-red l ines .  Dorsal 
f i n  h y d i n  with suffuse green on basal half ;  f i r s t  two spines and f i r s t  
memhme with a la rge  'black spot. Fourth from l a s t  spine with a black 
spot a t  bise; l a s t  four rneibranes with short  red l i n e s  continuing ob- 
l ique ly  formird. A&ther large black spot between second and th i rd  
s o f t  rays'. Fourth from:las$: s o f t  rays with a black basal spot; fourth 

, t o  s ix th  s o f t  rays t i t h ' , ' +~d ; l ines  continuing fornard in to  fin.  Caudal 
f in  hyalin except middle,ga$ green a t  base and yellow-orange in  the 
middle of the f in ,  hyaliii:{t the t ips .  Anal, pelvic and pectoral f i n s  
hyal in .  . , . . . 

., . .. . . . . '  . . ..,. 

Stations: 57(2), 58(25);. . .  .. . . 

Habitat: Recorded &-om b&h lagoon and outer reefs.  

Raroian m: PAKOU. 

Thalassoma schwanenfeldii (Bleeker) .--Anal f i n  without black spot. Dorsal 
f i n  with 3 black spots. Body with 6 wide ve r t i ca l  black bands. Life 
colors of specimens from s ta t ion  45: General color greenish, some 
specimens shading to pale blue below. Head blackish above, 2 large 
orange suots below eye. A black o r  bluish-black o r  so l id  blue l i n e  
poster ior ly  from eye t o  opercle border. Iris green, narrowly gold 
next to  lens. Underside of head pale blue t o  white. Body bright green 
to dusky green above. Six ve r t i ca l  black saddles on back; the first 
extends down to a horizontal from pectoral f in ,  the others do not. No 
longitudinal pale bands on body. F i r s t  3 black bands usually contin- 
ued be lo~?  with suffuse yelloor-green coloration. Belly and breast  
pale blue to white. Last band on top of caudal peduncle very small 
in some specimens. Dorsal f i n  pale green to hyalin, with 2 o r  3 spots 
n e w  base; first spot on f i r s t  spinous membrane, second between 2nd 
and 3rd s o f t  rays, l a s t  over 5th  black band, and is continuous with 



the band on the body. Caudal f i n  pale yellowish-green, outer rays may 
be pale orange. Anal  f i n  pale green to hyalin. Pelvic f i n  hyalln. 
Pectoral f i n s  pale yellow, base more intense yellow. 

Habitat: This species is one of the most a h d a n t  wrasses at  
Raroia in  the lagoon on shore reefs  and coral  heads. It is  particu- 
l a r l y  abundant on the west side of the atoll in the lagoon wherever 
there is coral. It also was found in the enclosed brackish ponds on 
the northeast i s l e t s .  

Flaroian _name: PAKOU. 

Thalassoma berdwicke (Bennett) .-Characterized by 6 ve r t i ca l  black bmds and 
a black spot in the anal f in .  Life colors of specimen from stat ion 61: 
Head and body yellow-green above and blue below. Head with 5 broad 
orange bands radiating from the eye, the uppermost meeting across the 
in te rorb i ta l .  Lower jaw and lower pa r t  of preoperculum blue. Upper 
helf  of head yellow-green, dark on top of head. TAO l a rge  orange 
spots on nape, the uppermost continuous across top of heed. Iris red 
around lens,  outer half  green. Body with 6 black ver t ica l  bands on 
side of body, the  l a s t  a spot near top of caudal peduncle. Next to , 
opercular f l ap  on body is  an i r regular  black spot t h a t  is  not  continu- 
ous across back. Other black bands a r e  continuous over top of body. 
F i r s t  black band long, extending below a ver t ica l  from pectoral fin. 
Remaining bands not extending below mid-lateral l ine .  Along mid- 
l a t e r a l  region from second band to middle caudal rays is  a pMc stripe.  
Pectoral base black. Dorsal f i n  with a median black longitudinal band 
that extends unbroken to above fourth band end ends a t  f i f t h  band. 
Ramainder of f i n  dusky hyalin. Caudal fin dusky yellow on base and 
outer lobes, median rays dusky black. Anal f i n  anter ior ly with a black 
spot a t  middle of second ray. Middle of f i n  pale dusky yellow. Pel- 
v i c  f i n s  hyalin. Pectoral fins hyalin except for dusky black outer 
half  and bromish-black upper edge. 

Stations: 23(6), 61(1). 

Habitat: Rare a t  Raroia. Field notes record s m a l l  schools in the 
lagoon on scattered shore reefs  and coral heads. 

Raroian name: PAKOD. -- 
Thelassoma umbrostima ( ~ : ~ ~ e l l )  .--Black spots on head. 

black l i n e s  on scales. Green longitudinal band on 
sal and s o f t  anal fins.  



Habitat: Abundant wherever there is coral  growth around the a to l l .  
Adults a re  speared f o r  food by the natives on the  outer  reef f l a t  and 
c o r a l l b  ridge. 

Raroian w: PAKOD. 

Thalassoma t r i l oba ta  ( ~ a c k ~ s d e )  .--Double red l i n e  extends dom side of body. 
Vertical  narrow green blotches present betveen ve r t i ca l  red l ines .  

Habitat: Same a s  aalassoma umbrostiggg although not  a s  abundant, 
and tends to inhabi t  deeper water. 

Raroian name: PAKOU. 

Thalassoma purpureum ( ~ o r s k k )  .-Tvo longitudinal s t r ipes  along bases of 
anal and dorsal  f ins .  

Stations: 7 ,  l l  45(6), 58(2), 60(1), 65(43. 

Eabitat: This species occurs throughout the reefs  but i s  most --- 
abundmt on the outer  reef f l a t  and surge channels, It i s  a deeper 
weter syecies, coming in to  k5e shallow areas to feed a t  high t ide.  

Raroian m: PAKOU. - 
Thalassoma SD. one.-Differs from a l l  described in t h e  l i t e r a t u r e  available 

by having head pattern of purpureum; three longitudinal s t r ipes  on 
body vii+hout cross l ines .  Life colors of specimens from s ta t ion  52: 
General color br ight  green above and bright blue below. Head with 
broad so l id  orange s t r ipes  on snout, occiput, nape and operculum. Iris 
green w i t h  a reddish gold r ing  around lens. Eyeball orange below, green 
above. Edge of opercular f l a p  orange. Body w i t h  3 longitudinal 
orange s t r ipes ,  the uppermost twomish-orqge, a l l  s t r i pes  extending 
onto caudal ftn. An oblique orange s t r i p e  present below pectoral f i n  
and 2 orange spots on pectoral  base. This region around pectoral base 
green. Entire underside of head and bel ly  br ight  blue. Dorsal and 
anal  f i n s  basally with a longitudinal orange s t r ipe .  Edge of f i n s  
blue-green. Caudal f i n  blue-green w i t h  an orange longitudinal s t r i p e  
inside of outer prolonged rays i n  each lobe. Median rays edged in 
f a i n t  orange. Pelvic f i n s  so l id  blue. Pectoral f i n s  blue, dusky black 
on f i r s t  2 rays. 

Stations: 52(2). 

Habitat: Recorded from outer reef surge channels north of Game Pass. 

Raroian m: PAKOD. 



Thalassoma 8% two.--General color yellowish-orange t o  orangish-been. Head 
~ 4 t h  tvo longitudinal orange-red l ines.  Dorsal f i n  with a black spot 
and blue l i n e  along i ts  length. Colors of specimens from s ta t ion  23 
one month a f t e r  preservation: Eeag. dusky above t o  yellow green below. 
Lips yellow-green, dusky a t  t ip .  Iris black posteriorly,  golden an- 
te r ior ly .  Below eye a longitudinal orarige-red l i n e  extends from behind 
r i c t u s  to preopercle border. Orange spot present on operculum s l igh t ly  
above a horizantal  from eye. Another orange l i n e  present below eye on 
a horizontal  from lower l i p .  'Tm reddish-orange spots behind eye. Body 
dusky brownish-yellow green above to paler  yellow-green below. Breast 
and bel ly  reddish. Side of body with two ve r t i ca l  dusky blue l i n e s  on 
each scale t h a t  form ve r t i ca l  l i n e s  on s ide  of body a s  in  e r o s t i m a .  
Base of ~ e c t o r a l  f i n  ,;it21 a black spot. Dorsal f i n  with a black spot on 
first two membranes - continued the length of the f i n  by a pale longi- 
tudinal blue band t h a t  i s  edged by a clarker blue l i ne .  Renainder of 
spinous dorsal  br ight  yellow t o  yellowgreen. Soft  dorsal  otherwise 
hyalin with a bright yellow edge. Caudal fin pale yellow-green w i t h  a 
br ight  ye l lor  pcjsterior edge on median rays. Anal f i n  basally with a 
narrov 1ongiCudinal red band bordered d i s t a l l y  by a bright blue l ine.  
Remain~er of f-n br ight  yellow tinged w i t h  green. Pelvic f i n s  hyalin 
tinged w i t h  yellom. Pectoral f i n  basally bright yellow shading out t o  
hyalin- Head of la rger  specimen a t  sta+,ion 23: two m r k  blue f a ~ d s  ex- 
tend poster ior ly  from eye. Two broad orange-red bands ex+,end longi- 
tudinal ly  below eye. Snout w i t h  an orange band betveen eye and pos- 
t e r i o r  half  of upper l i p .  Lower s ide of head br ight  yellow-green. 

Stationg: 23(2) 

Habitat: Recorded from western shore reefs  in lagoon. Rare a t  
~ a r o g .  

Raroian name : PAKOU . 
~ a l i c h o e r e s  trimaculatus (Woy and Gaimard) .--Black spot on caudal peduncle. 

Blue and orange spots on head. Canine a t  r i c t u s  of mouth in upper jaw. 
Black spot on pectoral axis. General color green with orange-red f ins .  

Habitat: Abundant in shallow water wherever there i s  coral; most 
prominent in the lagoon on shore reefs  and coral  heads. 

Raroian name: PAKOU. 

Pseudocheilinus hexataenia (Bleeker) .-Characterized by red and green longi- 
tudinal s t r ipes  and by pointed snout. 

Stations: 7(7), 9(1), 57(1). 



Habitat: One of the most abundant, y e t  l e a s t  conspicuous, wrasses 
a t  Raroia. Part icular ly common in lagoon in  5-30' depths a t  the base 
of coral and sides of coral heads. 

Raroian m: W O .  

Gom~hosus t r i co lo r  Quoy and Gaimard.-Characterized by so l id  indigo blue fins.  
Colors of specimen from s ta t ion  23 one month s f t e r  preservation: Overall 
color indigo blue; each body scale w i t h  a reddish-brown ve r t i ca l  band 
basally. Head mottled green around eye. Iris narrowly gold around lens, 
green f o r  remainder. Dorsal and anal f i n s  blue-green, considerably 
l igh te r  than body. Caudal f i n  blue-green, the upper and lower edges 
very dark blue-green. Pelvic f i n s  pale blue-green, f i r s t  spine and s o f t  
ray black. Pectoral fin black at upper base, middle of f i n  crossed by 
a ver t ica l  black band. Outer half  of f i n  blackish blue-green, basal 
half brighter blue-green. 

Stations: 23(1). 

Hakic&t: Rare a t  Raroia, only a few individuals observed on lagoon --- 
coral ~leads m d  shore reefs. 

Com~hosus varins ~ac&~gdc.--~:?aracterized by a black dorsal f i n  ~ 5 t h  white 
cm-gin, aad black anal fir, with vrhite spot on each ray. Dark spots on 
body. 

E ' : Conmon in lagoon around shore reefs  end coral  heads. 
~ften-o:,corvc~! in association w f t h  Labroides. 

Raroian name: KU rU (small), PAPARARI (large) . 
Cheilinus pd.;l.p_4.I~ ~;~>cll .--characterized by b l ~ c k  s t r ipes  extend?-ng from 

eye obl bi;elj  ,Porw3;.C and posteriorly. Life colors of specbe? from 
statior. 5;:: Gmeral, . . color olive brow. Head unifom brow? shadjng in to  
b1ackie;:.-~browBi on occiput and nape. Most of tiead exsept above eye with 
r e t i c u k t e  p n t t e n  of narrow orange l i n e s  e:rtendiag over l i p s ,  opercles, 
snout, and a l l  of g i l l  membranes; these re t icu la t ions  shade in to  red 
on opercdum proper. Lips and anter ior  lopier half  of head shading to 
green. .Body blackish brom i n  a broad band along back. On side of body 
each scs le  with a broad ve r t i ca l  ol ive brovm l ine ;  these tend to become 
la rger  cn dorsal and posterior scales. Scales i n  pectoral f i n  region, 
breast  and belly, with f ine  ret iculated red l ines .  Vertical f i n s  v i t h  
narrow ve r t i ca l  brovmish-black s t ~ i p s .  Interspaces green. Edge of 
caudal fin: yellow-orange. Pelvic f ins '  l i g h t  green, with red reticula- 
t ions  on bases of first two rays. P e c t o r a l  fins with basal two-thirds 
of f i n  with f ine  red ret iculat ions;  posterior th i rd  of f i n  l i g h t  brown 
to hyalin. 



Stations: 33(1), 52(1). -- 
Habitat: Common in  Garue Pass and i n  deeper wat,er beyond surge 

channels around outside of a t o l l ;  occasionally coming in to  surge chan- 
ne ls  t o  feed. 

Raroian g e :  IbWtAXA (extremely la rge) ,  TATIKA (very la rge) ,  
TAPIR0 ( large t o  small). 

Cheilinus triloba& ~ac;~;de..--~oung characterized by pale blue s t r ipe  
edged in blaclr; general color brom; snout prolonged. Nine dorsal 
spines present. Life  colors of adul ts  from s ta t ion  49: Ground color 
green t o  bromish-green. Eead bright green c i t h  red mavj streaks,  a 
few radiat ing from eye anteriorly.  Suffuse darker sreas  a t  opercul.ar, 
margin, jaws, i n t e ro rb i t a l  and nape. Body darker &an head, w i t h  four 
d i s t i n c t  broad ve r t i ca l  brom bands which extend o n t o t h e  dorsal  and' 
anal f ins .  Each scale  has a reddish ve r t i ca l  s t reak  across i t s  base 
and onto the t i p  of the preceding scale  and the an ter ior  portion of 
the upper and lower scale,  forming oblique red streaks. Dorsal f i n  
with dark brow ve r t i ca l  bands through the f i r s t ,  fcurth t o  fift.h, and 
seventh t o  ninth spines; ground color of spinous dorsal  green; there 
a re  a lso two iongitudinal wavy orange l i n e s  t h a t  extend onto the f i r s t  
s o f t  rays. Soft  dorsal  green basally, pale'orangish-red over middle 
of f i n  and hyalin d is ta l ly .  Caudal f i n  marked l i k e  body a t  base; . . 
medially there i s  a broad greenish-brown blotch bordered poster ior ly  
by a narron i r regular  green streak; t h i s  s t reck is bordered by an ir- 
regular  red l ine ;  edge of caudal f i n  pale green. Anal f i n  similar to 
spinous dorsal; two reddish-brown wavy streaks near edge of fin; en- 
t e r i o r l y  spines and rays narrowly edged pale green; poster ior ly  f i n  
green basally, mottled reddish-brown and green across middle, shading 
to pale red and hyalin d is ta l ly .  Pelvic f i n s  green on the rays and"' 
br ight  red on the membranes. Pectoral fin pale orange, l i g h t  green a t  
base of rays. 

Habitat: Lives in the ulva-like Microdict~ron algae on coral  heads 
and shore reefs,  par t icu lar ly  a t  the southwestern protected s ide of 
the island. In f a i r l y  shallow water, seldom f ree  sriimming, usually 
hiding in algae. 

Raroian w: TUPIROPIRO. 

Cheilinus chiorourus (Bloch) .--Characterized by 10 dorsal  spines and by black 
spots on body anteriorly.  L i fe  colors of specimens from s ta t ion  49: 
Ground color green to brownish-green. Head mottled green t o  bromish- 
green, covered by red s t reaks and spots which extend onto l i p s ;  a lso 
numerous blue spots on postorbi ta l  region. Body m i t h  four suffuse 
ve r t i ca l  bands which are  greenish-brown, same pattern a s  in tr i lobatus ,  
except l igh ter .  Many an ter ior  scales have black spots; red spots on 



occiput. Each scale  with a blue spot a t  base--= ve r t i ca l  red l i n e s  a t  
base of scales;  blue spots are  not  obscured by a ve r t i ca l  band, most 
d i s t i n c t  on caudal peduncle. Dorsal f i n  mottled green and greenish- 
brom; also with suffuse scattered black spots. Tips of spines pale, 
t i p s  of membranes pale red. Soft dorsal  anter ior ly  same color a s  body 
and first dorsal with blue spots and black spots and mottled green 
coloration; posterior rays green a t  base; medially suffuse pale red w i t h  
pale blue spots, hyalin d is ta l ly .  Caudal f i n  l i g h t  green a t  base, ir- 
regular ly  re t icu la ted  ver t ica l ly  with suffuse red, green and brom 
l ines .  Anal f i n  same as  dorsal; membrane between f i r s t  two spines 
blhck. General color mottled green vdth blue spots overall .  Pelvic 
f i n s  with green rays and pale brownish-red membranes. Pectoral  f i n s  
hyalin, rays pale orange. 

Habitat: Same a s  Cheilinus t r i lobatus .  

Raroian m: TUPIROPIRO. 

Labroides m i d i a t u s  (Valenciennes).--Life colors of specimens from s ta t ion  
61: Head blue with a median black l i n e  on top of head from t i p  of upper 
jaw poster ior ly  to  dorsal  f in .  Side of head lpith a so l id  black s t r i p e  
through s ides  of l i p s  and eye, becoming la rger  poster ior ly  across oper- 
culum. Iris gold vith a blue-green c i r c l e  i n  middle. Body s i t h  the 
median black s t r i p e  on back becoming suffuse poster ior ly  and abruptly 
smaller near end of spinous dorsal, ending on body shor t ly  thereafter.  
Black band on middle of s ide becomes la rger  posteriorly,  always ~ i t h  
a precise out l ine,  extendhg t o  end of t a i l .  Area between tkese two 
black bands i s  so l id  blue. Region below mid-lateral band on body 
l i g h t  blue, becoming darker bright blue next to anal f in .  Middle of 
s ide red shading ventral ly  to pale red. Belly pale red. Red areas 
tend t o  have narrow red longitudinal s t reaks on each scale rom. Dor- 
sal f i n  so l id  black anter ior ly ,  narrowing poster ior ly  in to  a median 
longitudinal black l i n e  tha t  extends the length of t he  s o f t  dorsal. 
Basal portion of the s o f t  dorsal intense dark blue; edge pale blue. 
Caudal f i n  black in middle, intense dark blue above and below. Anel 
f i n  an ter ior ly  so l id  dark blue shading to pale blue d is ta l ly ;  poster- 
i o r  rays w i t h  a median longitudinal black band. Pelvic fins hyalin. 
Pectoral f i n s  hyalin except rays edged in black. 

Habitat: Common in lagoon in coral  on shore reefs  and holes on 
coral  heads. Rarely observed on outer reef.  This genus i q  very shy 
and extremely d i f f i c u l t  t o  obtain. Three species of Labroides were 
noted a t  h r o i a  but only a fen specimens of one species WeTe taken. 

Raroian name: none. 

Coris aneulata ~ace/~:de.--colors three weeks a f t e r  preservation of speci- - 
mens from s ta t ion  45: In l i f e  most c~lsp icuous  marking i s  a pure white 



ver t i ca l  band on body. In formalin head dusky pale green above t o  
white below. Spots on head pure b?ack, tending t o  be ringed by a pale 
blue l i n e  on occiput and nape. Iris dusky gold, with three spots near 
outer margin. Body anter ior iy  pale dusky white s i t h  a pale yellov 
shading. FJhi.te bmd extends t o  mid-ventral region. Pos5erior haif  of 
body black above shading ventral ly  and poster ior ly  in to  dusky pale 
brom, sowewhat yellow tinged wLth green. Dorsal f i n  anter ior ly  (be- 
fore  poster ior  margin of ve r t i ca l  white Sand) dusky black with white 
edge; numerous black spots basally. -%mainder of dorsal  sol id  black 
with white edge. Caudal f i n  edged in  pure white. k i t e  bordered by 
so l id  black tha t  shades anter ior ly  in to  black spots. Anal f i n  edged 
white, boi-de~ed by so l id  black tha t  shades basally t o  dusky black. 
Black area of f i n  crvered by numerous intense black spots. Pelvic 
f i n s  with anter ior  rays d v s ~ y  black shading t o  hyalin. Pectoral f i l s  
with a black spot on middie of base; f i n  pale blue, upper edge tinged 
with orange. 

Stations: W ( 2 ) .  --- 
Habitat: %re a t  Raroia. Individuals noted on outer reef f i a t  a t  

high "n tile hic'ing ir holes. Two were observed on legoon coral hea?s 
among t,hick ulva-like algae. 

Raroian m: MARARI. 

Novacul i c h t h ~  gen iourus  (~ac&;de) .--Life colors of specimen from s ta t ion  - -- 
49: Gmei-al color yellowish-brom. Ground color of head yellor-green 
t o  greenieh-brom; l i n e s  radiat ing from eye brown, shading t o  a 
l i g h t e r  greenish-brown, edged i n  l i g h t  blue. Each scale  on body (ex- 
cept those on belly) greenish-brown, d t h  a basal l i g h t  blue spot. 
Belly scales br ight  red, edged i n  white and then hyalin. Large scale 
behind oyercular f l a p  with a long sol id  black base. Scales posterior 
t o  lower pectoral  rays forming a ve r t i ca l  so l id  black s t r ipe .  Dorsal 
f i n  same a s  body except membranes between f i r s t  three spines with two 
la rge  black spots. Remainder of fin with oblique rows of greeriish- 
brom spots vdth hyalin interspaces, becoming more brown posteriorly; 
edge of s o f t  dorsal hyalin. Caudal f i n  crossed by a broad white 
ve r t i ca l  band; edge of f i n  narrowly hyalin; remainder of f i n  greenish- 
brom with ve r t i ca l  i r regular  orangish-brom l ines .  Anal fin darker 
than body, with oblique rows of brom spots, and g r e e - b r o m  inter-  
spaces. The t i p  of each s o f t  ray i s  hyalin. Distal ly  the membranes 
tend t o  be blackish, par t icu lar ly  anterioriy.  Pelvic f i n s  with 
reddish-black rays, and so l id  black membranes; t i p s  of l a s t  three 
s o f t  rays white. Pectoral  fin bromish-black basally, upper margin 
reddish, median region yellow, d i s t a l l y  pale red and hyalin. 

Stations: 47(1), 49(1). 

Habitat: Rare a t  Raroia. A few indivi.duals noted on la rge  coral 
heads in southwest region of lagoon and one observed and collected on 
southern sand f l a t s  among coral  rubble. 

Raroian w: MARARI. 



Parrot  Fishes 

The dominant group in the open water around the coral  heads and shore 
reefs  i s  the family Scaridae. The nat ives  e a t  more parrot  f ishes  than any 
other group. None a re  poisonous. The .%roians have names for  each species 
and know t h e i r  hab i t s  and dis t r ibut ion well. They say t h a t  there a r e  two 
nab. groups--the majority of the  scar ids  grow large,  over a foo t  in length, 
vhi le  others  remair, small, remaining about 6" i n  length. 

Fourteen species were recorded in the f i e l d  but a t  l e a s t  six species 
were observed tha t  were no t  taken and probably a~prox ina t e ly  twelve species 
occur a t  Raroia t h a t  were not  collected. They occur i~ a l l  marine habi ta t s  
and grea t  numbers come over the  reef f l a t s  a t  high t i d e  t o  feed. 

Most of the  l a rge r  species a re  s ~ e a r e d  with four-pronged barbed spears 
by the na t ives  along the coral l ine  ridge and in t e r - i s l e t  charnels. Accord- 
ing t o  the  nat ives  a few parrot  f i shes  a r e  taken by hook and l ine .  Most 
of the  species a re  wide ranging in habi ta t  a t  Rarois, but a few a re  def- 
i n i t e l y  r e s t r i c t e d  t o  cer ta in  c o r d  heads 8nd habi ta t s  i n  the lagoon. 

Since the family Scaridae i s  poorly h o r n  i n  the t rop ica l  Pacific,  the  
greates t  amount of color notes and kodachrone photographs were taken of 
t h i s  group. 

Scarus formosus (Valenciennes) .-Characterized by a blue-green rectangle -- 
on t a i l .  Life  colors of specimen from s ta t ion  52 immediately a f t e r  
capture: General color of head purplish red, greenish-yellow on nape. 
lko lines radiat ing from poster ior  border of eye: upper blue-green, 
lower green. Lines on l i p s  extending to eye so l id  blue, bordered and 
shading in to  green. Second s t r i p e  belov mandible medially blue and 
d i s t a l l y  green. Longitudinal s t r i p e  on s u b o ~ e r c l e  margin green. 
Edge of onerculum blus-green immediately before. pectoral  f i n .  Dental 
p l a t e s  white. Body yellow-green above shading t o  purplish-red below 
and t o  green on caudal peduncle. Above horizontal  from lower b r d e r  
of pectoral  f i n  each scale  has s ve r t i ca l  green l i n e  basally and an 
orange l i n e  a t  t i p ;  these l i n e s  form oblique steps. Poster ior ly  the  
green markings become la rge  around spots and the orange s t r i p e s  a r e  
fa int .  Body a t  anal base br ight  green shading t o  blue posteriorly.  
Caudal peduncle covered with la rge  gree3 spots n i th  suffuse orange 
in between. Dorsal fin edge so l id  blue ending a t  second t o  l a s t  ray; 
dorsal  base blue-green edged ventral ly  by a yellowgreen baud shad- 
ing in to  coloration on body. Area betmeen the blue markings orange; 
membranes between first two spines purplish-orange. Last 14 rays 
blue. Caudal f i n  edged in  blue-green above and below. Medially a 
blue-green rectangle borders the  edge of the  fin. Remainder of f in  
reddish-orange, basally shading in to  caudal peduncle coloration. Anal 
f i n  same a s  dorsal  except blue a t  edge also covers first spine. Pel- 
vic  f i n s  blue except fo r  a red streak extending from base to t i p  of 



second and &&ird so f t  rays. Pectoral  f i n  rays blue-green, reddish a t  
t i p s  of longest rays. 

Stations: 2S(1), 52(1). 

Habitat: Schools observed in lagoon around coral  heads and along -- 
reefs.  . . 

. , . . , , ... . . , . . . , . . .~. .  
. . , .  

. . Raroian m: TQKATI., . . ' 

Scams wlche l lus  ( ~ l ~ ~ ~ e l l j  .--Characterized by two brdarl blue-greei s t r ipes  
below lose r  jaw., No s t r ipes  between r i c t u s  and eye. Fine green. spots 
over head and lower ha lc 'o f  body. Li fe  colors of specimens from sta- 
t ion 52: General color green aboveshading into orange below. Ven- 
t r a l l y  head bright orange. Lips submarginally bordered by blue-green 
l i n e s  which do not  meet a t  r ic tus .  A short  broaii blue-green s t r i p e  
extends benind lower jaw band. G i l l  membranes medially with a blue- 
green spot' an te r ior ly  and an elongate blus-green l i n e  posteriorly. 
Upper half  of head covered by short  green l i n e s  and spots in a reticu- 
l a t ed  pattern.  Body dark green'ahove shading in to  i r regular  green 
spots and s t r ipes  below. Anteriorly each body scale  has several d u l l  
orange spots and s t r ipes  except breast  scales  which a re  sol id  orange. 
Caudal peduncle so l id  green except f o r  a re t icu la ted  orange pat tern 
ventrally.  Dorsal f i n  dark greenish-orange f o r  most of f in ;  edged* 
blue-green, basal ly  dark green. Caudai f in  narrowly edged i i ~  blue- 
green; longest upper lower rays orange. Middle of f i n  blue-green 
with orange spots. Anal f i n  blue-green, with orange re t icu la t ions  and 
spots basally extending out  t o  end of f i n  on l a s t  rays. Pectoral fFw. 
greenish-black, lower rays with hyalin edge. Spines and f i r s t  rays of 
pelvic f i n s  blue. Remainder of f i n  o r h g e  with b h e  spots on mem- 
branes. 

Habitat: Abmdait d o n g  outer edges of surge channels, coming 
in to  surge ~ 3 a n n e l s  a n d o 6 r  reef f l a t  to feed. 

, . 
, . .  

Raroian w: GNAVERE. 

Scarus microhinos (Pleeker) .--Characterized by large gibbovs forehead, by a 
suffuse l i n e  from r i c tus  across s ide of head, and by the lack of mark- 
ings before eye. Life colors of specimen from s ta t ion  52: Upper half  
of head and body green t o  blackish-green, lower half  yellow-green. 
Head with broad br ight  green s t r ipe  bordering lower jaw and extending 
poster ior ly  across head t o  opercular f lap.  This l i n e  expands poster- 
io r ly ,  becoming suffuse and dark dorsally. Upper l i p  narrowly edged 
with a green l i n e  t h a t  does not  qu i te  meet lower jaw streak. Eye 
surrounded narrowly by green t h a t  extends in broad suzfuse band onto 
nape and posterior region of head. I r i s  gold. Eyeball metall ic blue 
above, blue-green below. Teeth narrowly edged in  white, remainder 
blue-green, more greenish towards t ips .  G i l l  membranes with a median 



green s t reak tha t  is interrupted once. Body dark green above shading 
i n t o  brigh'c. green near mid-lateral l ine.  Lower half  of body abruptly 
yellow-green. Caudal peduncle all green except f o r  anter ior  lower 
portion which is colored l i k e  lower half  of body. Dorsal f i n  edged 
blue-green; base of f i n  rith a narrow i r regular  green l i n e  t h a t  extends 
s l i gh t ly  up on the membrane a t  the middle of each membrane. Caudal 
f i n  green, an orange l i n e  borders outer most long ray to t i p  of pro- 
longed filaments. I r regular  spots and l i n e s  ve r t i ca l ly  in  middle 
t h i r d  of f in .  Middle rays blackish near t i p .  Anal f i n s  similar t o  
dorsal  f i n  except anter ior  membranes green i n  center instead of orange, 
shading t o  greenish-orange posteriorly.  Pelvic f i n s  with spine blue; 
membranes of s o f t  rays white in center, blue-green d i s t a l ly ;  s o f t  rays 
bluegreen. Pectoral  f i n  dark; first ray blue; remainder of f i n  green 
t o  blue-green; upper t i p  shading t o  so l id  black; lower rays edged 
hyalin; yellow-green across base. 

Habitat: One of the most abundant parrot f i shes  a t  Raroia; common 
both inside and outside the lagoon in la rge  schools. 

Raroian w: KOPAHOPAHO (small), TEGATEGA (medium), TONAE (very 
large) .  

Scams f o r s t e r i  (Valenciennes) .--Characterized by dark green teeth,  by a 
broad s t r i p e  from behind jaws to opercular border. Life  colors of 
specimens from s ta t ion  33: General color of head green to bluish- 
black above. Two green s t r ipes  extending poster ior ly  from eye. Isthmus 
w i t h  a short  median green l ine .  Head vent ra l ly  brovm t o  greenish 
posteriorly.  Body bluish-green dorsally, green l a t e ra l ly ,  and brown 
ventrally.  Each scale  dark brown basally, forming oblique longitudinal 
streaks. Anal f i n  base blue-green on body. Caudal peduncle green. 
Dorsal f4n edged with a br ight  blue s t r ipe ,  basally with a narrow 
bright green s t r ipe ;  l a s t  8 s o f t  rays with a median longitudinal green 
s t r ipe ;  last 2 rays green. Caudal fin dark; edged i n  bluish-green 
dorsally,  vent ra l ly  and posteriorly;  medially rrith a wavy broad brovm 
v e r t i c a l  l i n e  extending in to  each lobe. Anal f i n  same as dorsal; l a s t  
9 rays with a median longitudinal streak. Pelvic fins w i t h  first and 
l a s t  rays blue; middle of fin brom. Pectoral  f i n s  dark; f i r s t  3 rays 
blue-green; next 3 rays brown; remainder of f i n  blue-green, fading to 
hyalin a t  edge of fin. 

Habitat: Abundant both inside and outside lagoon. 

Raroian m: KOPUMEFU (large to small), NOGA (very lerge) . 
Scams SJ. %.-Characterized by a black spot on caudal peduncle surrounded 

by a l i g h t  area. 



Habitat: Abundant Loth ins ice  and outside lagoon. 

Raroian name: PITIKA KOYIHO. -- - 
Scarus SP. t170..--General color pure whitish-yel.10~ without any markings on 

head, body o r  fins. Teeth white. Lips cover teeth.  

Stations: L5(9). 

HaLitat: Abundant a t  southwestern end of Raroia on coral  heads and ---- 
reef  f l a t s  and i n  surge cnannelu. It would move onto the outer reef 
f l a t s  i n  great  numbers a t  low t i d e  to feed. 

Raroian m: KUKINA (small to  large;,  HAfJME (very la rge) .  

Scarus s-o. >krge.--Lips not  edged with dark colcration nor a r e  there  any 
dark aarkings cn t he  head. Light orange spots arid s t reaks  on head. 
Life  colors of specimen no. 2302 from sta t ion 33: Cjolid green gverall.  
Head uniform green except mottled with l i g h t e r  yeliow-green markings 
on lower opercular region. Lips same color as  remainder of head. A 
sbbmaginal l i g h t  orange wavy l i n e  present along lower jaw and is not  
continuous across chin. Ihxnerous l i g h t  orange spots and s t reaks behind 
mouth and around eye, some radiaSing from eye f o r  a shor t  distance. 
Iris guld. Eyeball green. Body so l id  dark green without spots o r  
s t reaks  a s  on head. Base of each scale  on s ide of body with a pale 
orange ve r t i ca l  s t r i pe ,  becoming spots on caudal peduncle. Breast 
and -mdy so l id  green. Scales not 5ark along caudal base. Dorsd f i n  
green, with a blue-green edge t o  the  f i n  t h a t  extends t o  l a s t  rays. 
Last  rays not  darker than other rays. Base of clorsal f i n  with an ir- 
regular l i n e  t h a t  extends s l i g h t l y  up i n  each membrane. Blue-green 
spots and s t reaks over e n t i r e  fin. Caudal f i n  dark blue-green shading 
t o  green on p x t e r i g r  margin. Middle of f i n  v i t h  a re t icu la ted  network 
of orange spoks and streaks, one streak extending out  t o  the t i p  of 
each lobe. Anal f i n  with a blue-green edge and i r regular  blue-green 
basal  1w.e s imilar  to dorsal; two i r regular  longitudinal s e r i e s  of 
blue-green oblique zigzag l i n e s  along middle of f i n .  Pelvic f i n s  with 
spine ma f i r s t  ray  blue-green; remainder of f i n  green. Pectoral f i n  
dark; median rays  blackish; remainder of f i n  blue-green; t i p  of fin 
hyalin. 

Habitat: Common in lagoon and along outer-reef, but most abundant 
next t o  cora l l ine  ridge. 

Raroian name: NOGA. 

Scarus sp, four.--Head and body dark reddish-brom. Fins reddish-black. 
Region around jaws red. Teeth pale. L i fe  colors of specimens from 



s ta t ion  57: Head uniformly dark. Opercular f l a p  black. Iris brownish- 
gold. Region around jaws red, fading to reddish-brom dis ta l ly .  Top 
of head and back of body almost black. Each body scale  brownish-black 
a t  base, forming oblique darker l ines .  Breast and be l ly  same color 
as remainder of body. Dorsal, caudal, anal and pelvic f i n s  reddish- 
black. Pectorel  f i n  rays  dusky reddish-black, membranes hyalin. Pel- 
v i c  fins with sutrnarginal black l ine ,  hyalin t ips .  

Stations: 45(2), 57@), 

Habitat: Observed on outer reef f l a t  feeding a t  high t i d e  and 
@long the shore reefs  north of Ciarue Pass. 

R a r o i a n ~ e :  The nat ives  have a name f o r  t h i s  species but could 
not  remember what it is. 

Scarus SP. five.--Dusky black band behind pectoral  on back. Believed by - 
Raroians t o  be the same a s  Scarus two but t h a t  does not  have dusky mark- 
ings. Otherwise t h i s  species is l i g h t  colored. The l i f e  colors of the 
s.sec!men from s ta t ion  47 show a narrow black edge t o  the spinous dorsal 
and outer long caudal rays. There i s  a narrow submarginal dusky ver- 
t i c a l  biack l i r e  a t  middle caudal rays. Anal f i n  with dusky black sub- 
marginal lim. Pelvic f ine  pale. Pectoral  f i n s  pale except f o r  dusky 
black upper long ray. Upon re-examination of t h i s  specimen one week 
a f t e r  preservation i n  formalin it was noted t h a t  there was a f a i n t  
reddish area behind the black body band; t h i s  was not  par t icu lar ly  
noticed in  l i f e .  

Stations: 21(1), 33(1), 47(1). 

Habitat: Observed in lagoon along shore. 

Raroian m: KUKINA. 

Scarus SD. six.--Characterized by a red l i n e  from r i c t u s  across body to anal 
fin origin. Caudal f i n  lunate. Small spots present over head above 
mouth. Life colors of tagged specimen no. 2304 from stat ion 33: Body 
and head background color bright so l id  green which is not  darker above. 
Head w i t h  reddish-mange markings which ventral ly  shade in to  orange 
and pink. Upper l i p  bordered by orangish-red l i n e  t h a t  extends across 
operculum in horizontal l i n e  to middle of pectoral  fin base. Lower 
border of head so l id  pink to orange. Symphysis of lower l i p  bordered 
with reddish orange, remainder of lower l i p  bordered by green. Iris 
orange to gold, yellowish an ter ior ly  and posteriorly. Eyeball greenish- 
blue. Upper half  of head covered w i t h  very closely spaced reddish- 
orange spots t h a t  form into i r regular  short  l i n e s  on top of head. 
Teeth pure white. Body an ter ior ly  covered with very closely spaced 
reddish-orange spots, approximately 10 t o  15 on each scale. Breast 
and be l ly  orange t o  pink, with la rge  green spots, abruptly green above. 
Body so l id  green below pectoral  f in.  Dorsal f i n  green, edged with a 
blue l i ne ,  each membrane with B long orange streak, becoming elongate 



and passing over the paster ior  membrane 0x1 l a s t  3 membranes of fin. 
Caudal f i n  edged dovsally and ventral ly  blue-green. Center of f i n  
with a ve r t i ca l  greeh crescent edged in blue. Anal f i n  with basal 
2/3 of f i n  so l id  orangered; outer edge of f i n  narrowly bordered with 
blue t h a t  shades in to  a green edge. Pelvic f i n  edged in  bluish-green 
on first spine and ray; middle of f i n  yellow-orange tinged with red. 
Pectoral f i n  blue, yellow across base; f i r s t  ray blue-green, extreme 
t i p  reddish. 

Stations: 33(1) 

Ha.bitat: Observed a l l y  once at Raroia but natives say it i s  f a i r l y  -- 
common around the reefs. 

Raroian name: TOTOKE. -.- - 
Scarus SP. seven.--Head with blue-green l i n e s  on orange background; upper 

l i p  bordered by orange; two blue-green l i n e s  under lower l i p .  No spots 
on hesa o r  body. Projectkg canine a t  r i c t u s  of -3pper jaw. Life 
colors of taggad specimen no. 2307 from stat ion 60: Ground color of 
head orange, shading to green dorsally and ventrally.  Teeth l i g h t  
ormge, Upper l i p  orange. Lower l i p  bordered by a blue-green l i n e  
t h a t  extends poster ior ly behind r i c t u s  a short  l is tance;  another blue- 
green l i n e  i s  present immediately below. isthmus n i th  suffuse blue- 
green longitudinal mid-line. Eye with f i v e  suffuse blue-green l i n e s  
radiat ing from it. Those abbve broad, continuous across in te rorb i ta l ;  
inte=upted above and behind eye in to  d i s t i n c t  spots. Lower posterior 
edge of operculum shades in to  l i g h t  green. Iris gold, dark blue- 
green above. Nape and occiput blue-green, par t icular ly intense be- 
fore  dorsal origin. Cheeks and upper posterior half  of head orar.ge. 
Body green, tinged with blue, shading Znto l i g h t  green below. E2ge 
of each scale  orange t o  orange-brown, par t icular ly d i s t i n c t  on back, 
fading out  t o  so l id  green on breast; br ightest  green on caudal peduncle. 
Dorsal f i n  edged with a blue-green l i n e  extending t o  penultimate ray. 
Base of f i n  w i t h  a very narrow blue-green l ine ;  posterior region of 
spinous dorsal and a l l  of s o f t  dorsal with blue-green spots on the mid- 
Q e  of eech membrane. These spots continue on a l l  s o f t  rays, becoming 
la rger  and ve r t i ca l ly  elongate posteriorly. Remainder of f i n  sol id  
orange. Caudal fin green, tinged w i t h  blue; center of outer filaments 
pale orange, t h a t  is connected ve r t i ca l ly  across middle of f in .  Edge 
of middle ray pale black. Anal f i n  so l id  blue-green except f o r  wavy 
longitudinal orange bend near base, t ha t  curves out  t o  near t i p  of f i n  
on l a s t  rays. Pelvic fins blue-green on spine and f i r s t  s o f t  ray; re- 
mainder of f i n  pale orange, pale green a t  t ip .  Pectoral f i n s  sol id  
blue-green on upper rays, bordered posteriorly by reddish-brown; base 
of posterior rays blue-green; outer region of lower ray8 pale yellow- 
orange. 

4 

Stations: 60(2). 

Habitat: Observed on shore reefs,  eas t  side of lagoon. 

Raroian m: HOMOHOMO. 

-122- 



-.--Teeth sol id  green. Body so l id  brom tinged with red. 
Young with white spots on s ide of body. Life colors of specimen from 
stat ion 63: overall  dark brown, tinged with red. Anterior edge of 
pelvic fin green, remainder more reddish than body. 

Habitat: Common in  lagoon, but not  abundant a t  any part icular  
local i ty .  

Raroian e: KUTU. 

Scams su. nine.--All green. Scales on body with white edges, forming ver- 
t i c a l  oblique l ines .  Green l i n e s  on head consisting of two broad bands 
extending from r i c t u s  to eye. This species does not  grow over 6" in 
length according to natives. Life colors of spechen from s ta t ion  28 
one month a f t e r  preservation: General color of head greenish-white. 
Markings on head so l id  green. Lips bordered with green and a broad 
d i s t i n c t  green band passes from r i c t u s  t o  eye. Another green band is 
present below lower jaw tha t  is continuous belom, ending before a ver- 
t i c a l  from eye. Mid-ventral region of head with a green l i n e  from anus 
to green marking telow lower jaw. Two green l i n e s  extend from poster- 
i o r  border of eye towards opercular margin, becoming suffuse on body. 
No markings on top of head. Body green, anter ior ly pale greenish- 
white. Breast and be l ly  with a white band next t o  mid-ventral green 
l ine.  Region belom pectoral f i n  sol id  green. Brightest green on cau- 
dal  peduncle. Dorsal f i n  with a green edge t h a t  i s  submarginally bor- 
dered by a black l ine.  Base of f i n  with bright green to bluish-green 
spots. Middle of fin pale white, with a pale green spot in  center. 
Anal f i n  the same. Caudal f i n  with upper and lose r  rays so l id  green. 
Middle of f i n  abruptly pale white except f o r  two i r regular  ver t ica l  
green bands. Outer region of middle rays pale nhite. Pelvic f i n s  an- 
t e r io r ly  and poster ior ly green. Middle of f i n  pale green. Pectoral 
f i n  hyalin. Base of pectoral f i n  with a ve r t i ca l  black band. 

Stations: 13(2),  28(1), 66(2). 

Habitat: Observed in  lagoon and i n  Carue Pass. Fair ly  common a t  
Raroia. 

Raroian m: MAKERE. 

scarus su. ten.--Dusky white to pure white. Moderately deep bodied. Natives 
say this species does not grow more than 4" in length. Life colors of 
specimens from s ta t ion  23 one month a f t e r  preservation: Overall dusky 
white. Head dusky black a t  margins of preoperculum and operculum. 
Iris gold shading t o  black above. Fins pale white. Dorsal and anal 
shading to pale dusky black a t  edge, margin narrowly hyalin. Caudal 
same a s  dorsal and anal i n  one specimen, without shading in other two. 

Stations: 23(3), 28(3). 



Habitat: Observed on coral  heads and shore r ee f s  in lagoon. 
Loderately common a t  Raroia. 

Raroien m: PITIKA PUAGAN. 

Goat Fishes 

Six species of g o a t f i ~ h e s  aye recorded from Raroia and probably twice 
a s  many occrr there. Adequate collections could n ~ t  be ob taked  and a s  a 
r e s u l t  the f i e i d  ciata i s  br ief .  Most of the species seem to be wide-ranging 
in various habi ta t s  around the a t o l l  from enclosed brackish 2001s t o  over 
the coral l i ferous outer bench. Over half  Vne gohtfish population a t  Raroia 
appears t o  be concentrated in in t e r - i s l e t  channsls, par t icu lar ly  on the 
lagoon side. Accerding t o  the natives,  l a rge  adul ts  a r e  most abundant in 
Game Pass. Each suecies has a de f in i t e  Tuamotuan name. The natives u t i l -  
i z e  all l a rge r  goatfishes f o r  food. 

Paruueneus i f a sc i a . tu s  ( ~ a c 6 ~ s d e )  .--Two ve r t i ca l  bmds on side of body and 
blackish sadfile on caudal peduncle. Second dorsal  spine s t rmg.  Life  
colcrs: Head blackish a b v e .  Upper jaw, opercles and snout tinged 
% i t h  red. Underside of head white. Nape reddish-biack. Vertical  
bleck s t r i p e s  on body moderately suffuse. Blackish saddle on caudal 
pesuncle with considerable red. General body color yellow on edges 
of scales  and orangish-red on bases of scales. F i r s t  dorsal f in  
orangish-red, each membrane yel1ov;ish anteriorly.  Second dorsal  blac!c 
basally and a t  edge; orangish-red and blue i r regular  l i n e s  a l ternat ing 
i n  b e t ~ ~ e e n .  Caudal f i n  blsck dorsally and ventrally;  general color 
orangish-red with blue spots. Anal f i n  similar t o  dorsal  e i t h  a 
blackish edge, remainder of fin with al ternat ing wavy blue and orangish- 
red l ines .  Pelvic f i n s  anter ior ly  edged in white, then blackish t o  
t i p ;  remainder of f i n  reddish-black. Pectoral fin pale yellow. 

Stations: 33(1). 

Habitat: Abundant in Game Pass. 

Raroian m: MOAGA. 

Parupeneus t r i f a sc i a tus  (~ace/psde) .--Black saddle on caudal peduncle pre- 
ceded by a broad b r i l l i a n t  white area. L i fe  colors of specimens from 
s ta t ion  45: Head and body rose t o  reddish-orange, shading to pale 
yellow below. Lips yellow. Barbels pale red basal ly  f o r  two-third 
the length, t i p s  pale  yellow. Operculum reddish-orange. Iris gold, 
narrowly ringed with red around lens. Body with three suffuse reddish- 
brown ve r t i ca l  bands t h a t  extend ventral ly  t o  a l eve l  from top of pec- 
t o r a l  f in .  Saddle across caudal peduncle so l id  black in  l i f e ,  reddish- 
black a f t e r  several weeks in preservative. m i t e  area between l a s t  



pale band and black spot the most conspicuous marking when alive. In  
preservative rosy with considerable pure white above. Lower par t  of 
body pale yellow to white, a pale red streak above anal fin. Base of 
caudal f i n  orange-red behind black spot. Spinous dorsal d t h  pale red 
rays and yellow membranes. Soft  dorsal pi th  yellow on outer half  and 
red on basal half. Last ray black. Caudal f i n  yellow orange. Anal, 
pelvic and pectoral f i n s  yellow. 

Habitat: Scattered individuals noted in lagoon on shore reefs  and 
around coral heads. 

Raroian m: KAVETI. 

Paruaeneus barberinus (LacgP&de) .--First dorsal spines elongate. Dark streak 
present dom back. Caudal peduncle Fiith a black spt .  Life colors of 
specimen from stat ion 33: General ground calm pink t o  reddish; pur- 
pl ish above. Head dusky black t o  purple above, shading to pink below. 
Only markings on head are  bright blue l i n e s  around eye. Lips dusky 
blac!c above to reddish on lower l ip .  Iris narror,ly ringed orange-red 
around lens. Remabder of iris mottled blue and green and yellom. 
Blue varkitys around eye consisting of 7 l i n e s  radiat ing toward snout, 
across in te rorb i ta l ,  an6 posteriorly across operculum. Blue l i n e s  pre- 
sent on pre-opercular border. Body dusky above, with a pale black 
lc rg i tudina l  l i n e  extending posteriorly from a leve l  from eye, shading 
out Salow s o f t  dorsal. Black spot on caudal peduncle covering l a t e r a l  
l i n e  scale  and half of neighboring scales above and below. Breast and 
bel ly  white. Body below loqgitudinal l i n e  pale red, par t icular ly near 
edge of each scale. Spinous dorsal black on first membrane, t i p s  of 
rays blackish; posteriorly membranes dusky. Sof t  dorsal membranes 
pale green and red, rays dusky. Caudal f i n  dusky pale black. Anal fin 
hyalin aith oblique blue wavy l ine.  Pelvic f i n  edged cith black, f i r s t  
rays pale  red, posterior rays hyalin. Pectoral f i n  dusky pale brown on 
rays; membranes hyalin. 

Habitat: One young seen on s m a l l  coral  head in lagoon near Teremu 
I s l e t .  Large adults common i n  Garue Pass and i n  20-40' depths around 
the  bases of lagoon coral heads. 

Raroian m: TAKIRE. 

Mulloidichthvs auriflamma ( ~ o r s k a )  .--Teeth of lower jaw villiform. No dark 
markings on head o r  body. A longitudinal yellon s t r ipe  present on body. 
Life colors of specimens from stat ion 22: Head with suffuse red on 
snout, occiput, nape and opercles; yellomish behind eye and on lower 
half  of head. Body reddish, with a median l a t e r a l  yellon hand passing 
through the la teral- l ine posteriorly. Above and immediately below 
yellow band there tends to be a pale longitudigal l i n e  on each scale  



row. Vertical f i n s  yellowish-orange except f o r  caudal f i n  which is  
pure yellow. Pelvic and pectoral f i n s  yellow-orange w i t h  a t inge of 
red. 

Stations: 22(2), 35(27). - 
Habitat: b a l l  schoois obgerved on lagoon shore reefs,  and on -- 

outer reef f l a t .  Large schools observed in  in t e r - i s l e t  channels. 

Raroian m: KUO. 

Mulloidichtbs sa.noens3.g ( d n t l e r )  .--General color l i g h t  yellow t o  yellowish- 
orange on liead md body. A mid-lateral longitudinal s t r i p e  i s  broken 
by an i r regular  black spot above pectoral f i n  t ip .  Head ~ S t h  yellow 
l i n e s  radiating from eye, on cheeks and operculom. Dorsal fins l i g h t  
yeliow. Caudal f i n  ormge. h a 1  fin tinged with red, as are  pelvic 
fins.  Pectoral fins l i g h t  yellow. Life colors of specimen from stat ion 
58: Lips tinged reddish. Opercular border yellow-orange, operculum 
with a larsge pale red erea ventrally. Iris s i lvery  yellow. Under- 
side of head, breast  and oel ly  pure wh:te, except fo r  a pale red spot 
before each pelvic fin.  Top of head and back of body dusky, tinged 
w i t h  pale greenish-yellow. Spinous dorsal a n t e r i o ~ l y  yellow-orange a t  
base shading into red a t  t i p ;  posterior region of f j n  hyalin. Soft  
dorsal rays pale yellow, membrane brighter yellow. Caudal f in uniform 
orange. Anal fin tinged with yellow. Pelvic and pectoral fins hyalin, 
rays tinged reddish. 

H a b m :  Piidely scattered in small schools around ent i re  a t o l l  
i n  lagoon and on outer  reefs. 

Raroian m: VETE (large),  KOUYA (small). 

Genus one, 2 one.-Probably young of adults already discussed. A free- 
swimming goatfish blue above t o  s i lvery below. 

Stations: 22(2) .. 
Habitat: Small schools observed a t  night on outer reef f l a t  on 

west side of a to l l .  

Ramian w: KODMA (general name for  small goatfish).  

FAMILY CARANCIDAE 

Jacks 

Eight species of carangids were taken a t  Raroia, approximately one- 
half  the number occurring a t  t h i s  a to l l .  m e  expedition did not have the 



proper gear to obtain a more complete collection. C02 spear guns and ade- 
quate hook and l i n e  f ishing gear would have helped considerably. Carangids 
are  ~ a r t i c u l a r l y  abundent in Garue Pass and along the outer reef edge, but 
also a r e  cqmmon throu$ou.i; the leguon in open water. 

The natives have names f o r  each specie8 of carangid and know them vlell. 
There was no hesi ta t ion in  naming specimens. The natives have supersti t ions 
a b u t  spearing carangids and Bengt Danielsson w i l l  include them in h i s  re- 
port. All the carangids a r e  used for  food by the natives and a re  avidly 
speared along.the coral l ine ridge and in the deeper in t e r - i s l e t  channels. 
Natives also t r o l l  f o r  them and occasionally take them by h a d  l i n e  f ishing 
near khe bottom. All specimens were obtained by spear and t rol l ing,  

Deca~terus s a n c t a e - e n  (Guvier).--Six rays in f i r s t  dorsal plus two te- 
hind. One f i n l e t  behind dorsal end anal f in ,  operculum n i th  a black 
spot. Life  colors of specimens from stat ion 51:  General color sil- 
ver. Top of head black. A suffuse ve r t i ca l  black spot on posterior 
edge of operculum. Upper s ide of body blue. A suffuse i r idescent  
s t r ipe  down mid-lateral region of body, onto posterior keels. Body 
iridescent s i lve r  below. Fins hyalin except outer caudal rays and 
upper pectoral rays dusky black. F i r s t  two s o f t  pelvic fin rays with 
scattered melanophores. 

Habitat: This f i sh  moves in to  the lagoon a t  Raroia during cer tain 
seasons of the year. It is a food f i s h  prized by the natives, who 
catch them in stone t raps and by herding schools onto shore with woven 
palm branches. Curing the period we were a t  Raroia t h i s  species was 
par t icu lar ly  abundant neer Garue Pass i n  the lagoon on the west s ide 
of the a to l l .  

Raroian m: KOPERD. 

Scomberoides sancti-petri  (Cuvier).--Life colors of specimens from stat ion 
56 immediately a f t e r  capture: Iridescent s i l v e r  overall .  Lower part  
of head, breast  and belly s i l v e r  v;hite. Dorsal f i n  black, including 
l a s t  s o f t  rays. Caudal f i n  black except f o r  s i l v e r  scales nhich are  
iridescent blue. Anal fin ni th  a large black blotch in middle of 
anter ior  s o f t  rays, covering f i r s t  four rays. Remainder of f i n  hyalin, 
except f o r  dusky black pigment on anter ior  edge of each posterior 8 ~ f t  
ray. Pelvic f i n  with brownish-black s t reaks on f i r s t  and second mem- 
branes. Anterior three membranes and rays otherwise yellow with white 
edge. Remainder of f i n  hyalin with nhi te  t ip .  Pectoral f in  dusky 
black, hyalin a t  posterior edge. 

Habitat: This species i s  moderately common i n  the v i c in i ty  of 
Garue Pass. Individuals a re  of ten seen in open water around coral 
heads i n  the lagoon. Natives take it with hook and l i n e  and value 
it f o r  food, 



Raroian n;une: RN. 

Carmx adscensionis_ (~sbeck)  .--Color dmost  so l id  black. Approximately 25 
scutes along mid-lsteral l ine .  Life colors of specimen no. 2305 from 
s ta t ion  33: Head, body and fins black, without markings. Head and 
body iridescent.  Iris ir idescent  s i lver ;  o r b i t  d g e d  with a black l i n e  
around the m t e r i o r  bor&er. Lips black a s  head and body. Body scutes 
j e t  black. Suinous dorsal  dusky black a t  base shad!ng t o  black a t  t ip .  
Soft  dorsal  with j e t  black rays; membranes pale black a t  base shading 
t o  so l id  black a t  t i p .  Caudal f i n  pale bleck a t  base and along outer 
edge of lobes, shading t o  so l id  black posteriorly; f in  narrowly edged 
i n ' m t e .  h a l  and gelvic f i n s  same color as  dorsal. Pectoral  fin 
black. . 

Stations: 33(4), 62(2). -- 
Habitat: One of the most abundant carangids a t  Raroia; widely 

d is t r ibu ted  in the open water inside and outside the lagoon. Particu- 
l a r l y  abundant i n  Game Pass. Especially prized by the natives f o r  
food. They take t h i s  species with spears along the outer reef  edge 
and by hook and l i n e  in Came Pass. 

Raroian m: RUHI ( large) ,  RUHI PWE (small). 

Caranx armatus ( ~ o r s k a )  .--Twenty-eight so f t  rays in  dorsal  f i n .  F i r s t  dor- 
sal and anal s o f t  rays long. Lateral-line gentiy arched. Body piith 
yellowish-bromn spots. L i fe  colors of specimen from s ta t ion  58: Gen- 
e r a l  color i r idescent  s i l ve r ,  bluish above. Body with scat tered 
brown (yellow edged) spots on mid-lateral region of body. Vertical  
f i n s  black, white edged. Pelvic f i n s  pale black, edged hyalin. Pec- 
t o r a l  fin w i t h  upper rays dusky black, lower membranes hyalin. Iris 
golden, i r regular ly  black a t  lens  border. 

Stations: 29(1), 58(1), 59(1). 

Habitat: Fa i r ly  abundant i n  open water outside and inside lagoon. 
Natives often take t h i s  species w i t $  spears and value it f o r  food. 

Raroian name: NAWAE. 

Caranx s ~ e c i o s u e  (Forsk8l) .--Life colors of specimen from s ta t ion  59: 
Solid i r idescent  golden yellow over head, body and a l l  f ins .  Head 
with black band obliquely forward through eye. Body with numerous 
ve r t i ca l  black bends, a l te rna t ing  narrow and broad. 

Stations: 59f 1 )  . 
Habitat: Rare a t  Raroia; one specimen seen and taken in surge 

channels on ' t he  west s ide  of the a to l l .  

Raroian m: FEREZOGA. 



Caranx melamwms Cuvier.--40 scales  on s t r a igh t  section of l a t e r a l  l ine .  
Lateral-line with a high arch over pectoral f in.  23 so f t  dorsal  rays. 
Black spots on back. Life  colors of specimen from s ta t ion  35 one 
month a f t e r  preservation: Black spots present on back dow t o  a leve l  
from pectoral  fin. General color brassy yellow to black on back. 
Iris with reddish-orange spot anter ior ly  and a ve r t i ca l  reddish-orauge 
l i n e  behind lens.  

Stations: 35(2), 58(1). 

Habitat: Abundant in open water outside and inside lagoon. Natives 
often take t h i s  species w i t h  spears and value it f o r  food. 

Raroiaq names: TATAIJAUTA (very large) ,  PUOKU ( la rge) ,  PAAIHERE 
(medium, taken from Tahitian), RUW (small). 

Caranx ferdu ( ~ o r s & )  .--Scutes and shoulder g i rd le  normal. Soft dorsal  
with 32 rays. 

kisbitat: Observed and taken a t  coral  heads in iagoon. Natives - -- 
value tinis cp.:cies f o r  food and say t h a t  it occurs both inside and 
outside of t he  lagoon. 

Raroian name: PAKEVA. --- 

Caranx 2. GrE. -Lateral l i n e  gently arched above pectoral  f in .  Dorsal 
vrith 23 s o f t  rays. Scattered black spots over top of head and back 
of bcly. Life  colors of specimen from s ta t ion  63: Head i r idescent  
blue above, shading t o  s i l v e r  below. A few black scat tered spots 
over top and side of head. Iris gold. Lips pale black. Body iri- 
descent blue above shading to s i l v e r  below. Upper two-third of body 
covered w i t h  i r regular  black spots. Lateral  l i n e  scutes yellow an- 
te r ior ly .  Spinous dorsal hyalin, tinged with blue. Soft  dorsal  
blue, anter ior  edge black. Caudal f i n  yellow on outer rays, bluish 
to bluish-black on poster ior  edge. Anal f i n  blue, with white edge. 
Pelvic f i n  hyalin, anter ior ly  dusky. Pectoral f h  pale, dusky black 
above, yellow d i s t a l ly ,  and hyalin ventrally. 

Stations: l 9 ( l ) ,  60(1), 62(1), 63(1) 

Habitat: Abundant i n  open mater in lagoon and around outside of 
a to l l .  Valued f o r  food by natives. 

Raroian n-: PARUKU. 



Tuna & Wahoo 

The Paroians said t h a t  several kinds of tuna are  ahndant  around the 
a t o l l  but never caught one during the period we were there, despite da i ly  
attempts to do so. A c a n t h o c y ~  i s  common about the a t o l l  and approxi- 
mately f ive  were taken from June t o  Augcst by t ro l l ing .  One of the adults 
was preserved. The nat ives  also say tha t  Qrrsphaena occurs about the a t o l l  
but none r e re  obtained. 

The nal,ives make thei:. om metal hooks and mother-of-pearl and feather 
lu res  f o r  fo r  thunnids. Bengt Danielsson has prepared descriptions 
of the  hooks and f ishing methoes and viil.1 include them in h i s  report. 

Acpnthocybium solandri (Guvier) .--Head and body blue above shading t o  white 
on belly. Body with numerous ve r t i ca i  blue bars. 

Stations: One taken (about 4' long) near Game Pass on the inside 
of the lagoon Ju ly  3, 1952. A few others nere taken by the natives, 
but nere not  saen. 

Raroian _name: ROROA. 

FAMILY PARAPERCIDAE 

Only one species was noted a t  Raroia, but there may be other smaller 
forms in  the unrecorded material. The natives use the same name fo r  it a s  
f o r  l i z a r d  Tishes (Synodontidae) but do not use it f o r  food. 

m a p e r c i s  t e t r a c ~ n t h u s  (Bleeker) .--Dorsal f i n  continuous. Black spots 
present on c&udel fin. Life colors of specimen from stat ion 11: ten 
v e r t i c d  bands on s ide of body tha t  a re  dark grey o r  brovmish-grey. 
Fins hyalin except caudal f i n  which has black spots over membranes 
and rays. General ground color of head and body mottled grey,and 
brown. 

Stations: 11(1), 14(3). -- 
Habitat: Confined t o  in te r - i s le t  chgnnels under rocks i n  very 

shallow nater. Observed only on west s ide of a t o l l .  

Raroiw w: KARAEA. 



FAMILY BLENNIIDAE 

Blennies 

There are  more species and individuals of Blenniidae a t  Raroia than any 
other f i sh  families, wlth the possible exception of Gobiidae. Only a small 
percentage of the material was recorded in  the f i e ld ,  to+,alling 26 species. 
Probably 10 o r  more species will be added a f t e r  more detailed study. Bith- 
out a doubt the main center of blenny distribution, both in number of spe- 
c ies  and specimens, is on the oilter reefs of the a t o l l  on the reef f l a t  
and i n  the surge channels, par t icular ly the  l a t t e r .  Many of the species 
a re  s t r ik ingly  res t r ic ted  in  habitat ,  and occur only in def in i te  locations. 

The genus C&-ripectes is completely confined t o  the outer reef surge 
channels, dam t o  a depth of about 25'. A few scattered individuals were 
found in  in te r - i s l e t  channels, but compared to the thousands of m i u e c t e s  
seen in the surge channels it is obvious tha t  they had strayed out of t h e i r  
normal habitat .  mis genus was noted to colne up on the coral l ine ridge a t  
night, presumably +a feed. A t  rotenone s tat ions in the surge channels, the 
number of Cirriuec5es k i l l ed  invariably exceeded that of all other fishes 
combined, in i ica t ing  tha t  t h i s  genus is undoubtedly the most character is t ic  
form of the surga channels. 

A few s ~ e c i e s  of Sal.arias are  also res t r ic ted  t o  the surge channel 
zone, but t h i s  genus is actually more typical of quieter water. Idany spe- 
cies  are  extlSemely abundant in the t ide  pools next to shore on the outer 
reefs  and i n  the in te r - i s l e t  chennels. To a lesser  extent t h i s  genus is 
abundant m the lagoon around coral heads and shore reefs. 1 doubt t h a t  
a l l  species of Salarias occurring a t  Raroia were taken and the problem of 
recognizing sexual variation versus species vartation is a troublesome one. 

A l l  blennies are  called KOKOROHUE by the natives; none are  used f o r  
food. 

Cirripectes brevis (Kner) .-Characterized by W-60 tentacles  i n  fringe 
across nape. Black spots separate, not arranged in groups. Life colors 
of specimen from stat ion 3: Ground color brownish-green. Spots over 
head and body. Iris gold around lens, shading t o  dusky orange. Spots 
on head tend to join in  short  l ines.  Front of snout with two broad 
ver t ioa l  black bands t h a t  cross upper lip--do not  extend on lower jaw 
or underside of head. Front of snout and lower side of head pale blue. 
Body darker than head, spots become much smaller than on head. Belly 
yellonish. Posteriorly ground color becomes brown. Side of b d y  with 
f ive  indis t inc t  broad ve r t i ca l  darker bands tha t  shade out below 
lateral- l ine.  Spinous dorsal with a row of black spots d i rec t ly  on 
base. Remainder of membranes pale black except for  broad oblique an- 
t e r i o r  margin. Rays reddish-black, more red on t i p s  of anterior rays. 
Sof t  dorsal dusky black overall, a row of black spots on lower pa r t  of 
membranes next to back, t i p s  of first three rays red. Caudal f i n  mem- 
branes dusky black, the rays black except t i p s  of upper rays red. 
Anal f i n  dusky black, outer one-fourth solid black. Pelvic fin dusky 



black. Pectoral  f i n  colored l i k e  head on basal ha1f;brownish-green 
with la rge  black spots. Posterior half of rays brown, membranes 
hyalin. 

Stations: 45(1). 

Eabitat: Outer reef  surge channels on wsst s ide of a t o l l .  Only 
one specimen recorded. 

Cirripectes l e o ~ a r d u s  (Day) .--Characterized by approximately 32 tentacles  
in nape f r i rge .  Spots on b d y  often arranged i n  groups of I and 5. 
L i fe  colors of specinen from s ta t ion  58. Grmnd color l i g h t  blue to  
pale t r o ~ n .  Head with dark brown spots surrounded by a blue network. 
Lips covered with  mall brom spots. Iris gold; dorsal ,  ventral  and 
poster ior  margin with a black spot; a suffuse longitudinal gray outer 
margin anteriorly.  Fringe tentacles  brownish-black t o  black. Bottom 
of head with brown spots similar t o  s ide of head. Supra-ocular fringe 
black with r h i t e  t ip .  Body with l i g h t  brown spots arranged in groups 
of 4-8 over en t i r e  body, including belly. Spinous dorsal  with 4-5 
l i g h t  brom s ~ o t s  on each membrane, the edge dusky black. Edge of 
f l r s t  r6y blazk; otherwise membranes hyalin pale brown. Caudel f i n  
orangish-brown, edged in black. Ind i s t inc t  spots XI rays. Anal f i n  
dusky black, with suffuse dark spots. Pelvic f i n s  dusky black. Pec- 
t o r a l  f i n  with brown spots out middle rays t o  end of rays. Upper and 
lower rays dusky black. 

Stations: 26(1), 27(1), 58(1). - 
Habitat: Outer reef  surge channels on west s ide of a to l l .  Only 

three specimens seen. 

Cirripectes sp. one.-Closest t o  Cirriuectes-j=gn-&g& Schultz. Life colors 
of specimen from s ta t ion  17: General color reddish-brom. Head and 
body evenly scat tered metal l ic  blue spots, those on head tending t o  be 
f a i n t l y  outlined in black. Body with f a i n t  ve r t i ca l  bands (approxi- 
mately 6). Fins without d i s t i n c t  markings. Dorsal pale basally, blaak- 
i s h  on outer half .  F i r s t  two rays reddish-brown. Metallic blue spots 
on bases of most s o f t  dorsal  rays. Lower caudal lobe black. Upper 
poster ior  portion of caudal f i n  pale. Anal f i n  uniformlg pale black. 
Tips of lower pectoral  rays pale black. Tips of pelvic rays pale 
black. Belly and undersurface of head greenish-white. F i r s t  two 
anal  rays in nales  swollen. 

Stations: 17(55). 

Habitat: The most dominant and l a rges t  Cirripectes in the surge 
channels on the west s ide of the a to l l .  

Cimipectes %-.--Perhaps Cirripectes s*. Life colors prepared a t  
s ta t ion  17: Ground color brom to reddish-brom. Head brom with l i g h t  
red spots and streaks.  Body brown above, reddish below (par t icular ly  
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over anal f in)  with a median longitudinal pale band disappearing on 
caudal peduncle. Fins reddish, par t icular ly dorsal f in .  Spinous 
dorsal black basally. Soft  dorsal reddish-brown basally, brown dis- 
ta l ly .  And f i n  red a t  base, black f o r  remainder of f i n  except t i p  
of each r ay  and membrane abruptly l ighter .  Caudal f i n  outer rays 
red, black in center of f in .  Pectoral f i n  with outer rays red, upper 
and lower rays brown. Pelvic rays reddish-brown. Belly and underside 
of head tan. 

. . Stations: 17(10), 58(30). 
. . . . . . . . .. . . . 

Habitat: Outer reef surge channels on west side of a to l l .  

C i r r i ~ e c t e s  sp. three.--Life colors of specimens from stat ion 17: General. 
color bromish black. Head with a prominent black spot on preopercle, 
edged in  pale blue. Metallic blue spots on head bdy.  Spots on body 
arranged in  i r regular  ve r t i ca l  rows. A l l  f i n s  except caudal uniformly 
black. Caudal with outer rays red and central  rays black. Belly and 
ventral  surfece of head l i g h t  brown. 

Stations: 17(71), 58(53). - 
Eabita:: The most abundant Cirripec* in  the outer reef surge -- 

c h m e l s  on west side of a to l l .  

Cirrioectos 3. four.--Life color notes of material from stat ion 17: Gen- 
e ra l  color brown. Large b?om spot on operculum edged in pale l i g h t  
blue. Three pa i rs  of metall ic l i g h t  blue spots on hop of head. 
Another l i g h t  blue metall ic spot on operculum. Sides of body anter- 
i o r ly  with narrow bluish-brom ver t ica l  s t r ipes .  A la rge  b r i i l i a n t  
red patch on posterior par t  of body and caudal peduncle, preceded by 
a black blotch dorsally. Black blotch grades in to  brom s t r i p e s  ven- 
t ra l ly .  Fins without markings. Caudal f i n  red?ish above and below, 
grading in to  bromish-black centrally.  Dorsal and anal dark brom. 
Lower pectoral ray t i p s  dark brom, remainder of f i n  l igh t .  Tips of 
pelvjc rays brown. F i r s t  two dorsal rays l i g h t e r  brom, not  prolonged. 
Iris gold, upper and posterior rim black. Nasal f l aps  red. 

. , Stations: 17(2),  58(2). 

Habitat: Moderately common in  the outer reef surge channels on 
west side of a to l l .  

Cirripectes sp. five.-Life color notes of material from stet ion 17: Ground 
color brovm overall. Head and body w i t h  darker brown ver t ica l  s t r i p e s  
which become ind i s t inc t  ventr-j. Between these s t r ipes  a re  metall ic 
l i g h t  blue spots. Nasal f l aps  and supraorbital c i r r i  yellowish-orange. 
F i r s t  two dorsal rays reddish brown. Remainder of dorsal f i n  brown t o  
blackish brom on the rays. Membranes l ight .  Lower pa r t  of spinous 
dorsal membranes dusky black. Caudal f in  blackish, par t icular ly middle 
rays. Outer rays tinged with red. Anal fin black. Tips of r a p  white. 



F i r s t  ray glandular. Pectoral fins mith t i p s  of lower rays l i g h t  
born. Remainder of fin hyalin. Tips of pelvic rays dusky brom. 

Stations: 17(12). 

Habitat: Outer reef surge channels on west s ide of a to l l .  -- 
Cirripectes sp. six.--Life colors of specimens from s ta t ion  17: Ground color 

l i g h t  brom with seven darker brown ver t ica l  double bars on bociy. Num- 
erous metall ic l i g h t  blue streaks and spots over head and body. Young 
red. Color tends t o  bleind vritkk coral l ine blgae. Supraorbital c i r rus  
branched. 

Habitat: Outer reef surge channels on west s ide of a to l l .  

Cirripectes SD. seven.-Distinctive colors plain brown on head and body. 
Broad red margin t o  spinous dorsal. Life colors of specimen from sta- 
t ion 57: Head and body uniform brown without markings. Side of body 
with a suffuse, irregular,  bluish-brown longitudinal band. A l i g h t  
brown band across base of caudal f i n  on caudal peduncle. Belly blu- 
ish-brom. Head brown, brownish-white below. Upper l i p  brown except 
abruptly l i g h t  brown fo r  posterior th i rd  of length. In terorb i ta l  
rerldish brown. Iris blue. Anterior rim dusky red. Spinous dorsal 
with red edge; base of fin abruptly black. Soft  dorsal black fading 
t o  hyalin on anter ior  rays. Caudal f i n  dusky black, fading t o  hyalin 
a t  edge on upper rays. Anal f i n  black, with abruptly hyalin edge. 
Pelvic f i n s  dusky black. Pectoral f i n  hyalin above, pale yellowish- 
black on lower rays. Pectoral f i n  edged black. Caudal f i n  rays 
reddish-black. 

Habitat: Outer reef surge channels on west s ide of a to l l .  One -- 
specimen found in  in t e r - i s l e t  channel above Game Pass, west s ide  of 
a to l l .  

b c h e l m r u s  a (~h the r ) . -So l id  black. Dorsal and anal  f i n s  joined to 
caudal. 

Stations: 7(2). 

Habitat: Fa i r ly  abundant on the sandy tops of lagoon coral heads 
and t o  a l e s se r  extent on the lagoon shore reef tops. It l i v e s  be- 
t ~ e e n  depths of 2-25' in holes a t  the base of coral  growing in sandy 
areas. 

Salar ias  zebra Vaillant and Sauvage.--Body with approximately six s e t s  of 
double ver t ica l  bars. Very dark coloration. Fins black. C i r r u s  over 
eye simple. Occipital f l ap  present. 



Habitat: One of the dominant blennies in the tidepools along the 
inner edge of the outer reef f l a t  around the a t o l l  and in the inter-  
i s l e t  channels. Rarely seen elsewhere on the a to l l .  

Salar ias  gibbifrons Quoy and Gaimard.-Distinctive colors consist  of black 
spot on first dorsal  membrane. Body a i t h  approximately eight v e r t i c a l  
double bars. Life colors of specimens from s ta t ion  17: Ground color 
bromish-white. Head and body ret iculated in bromish-red. Vertical  
bars with l i g h t  brom between. F i r s t  dorsal  with oblique ser ies  of 
reddish brom spots. Second dorsal  with oblique se r i e s  of black spots. 
Caudal f i n  with ve r t i ca l  rows of black spots. Anel f i n  w i t h  two o r  
three suffuse reddish-brown spots, be l ly  white. Ijnderside of head 
greenish-rhite. Pelvic f i n s  hyalin. Life colors of specimens from 
s ta t ion  58: No c i r rus  on nape. Numerous red spots on lower side of 
head and before pectoral f i n ,  but otherwise no red spots on body. Iris 
green, narrowly edged i n  gold. Seven reddish-brom streaks from lens. 
Anal f i n  blackish d i s t a l ly ,  each membrane with a narrow pale red streak 
near poster lor  edge of each ray. Otherwise basal portion pale. Caudal 
f i n  edged in  yellos,  hyalin except fo r  black spots. No blue spots on 
bod3. Tips of f i r s t  two spinous rays yellow, and submarginally bright 
red. P e c t o r d  fins with a ve r t i ca l  row of reddish--mown spots near 
base. B e l l j  ahite.  Dorsal fins hyalin except f o r  described markings. 
Head greenish above and anteriorly.  Upper l i p  with an i r regular  longi- 
t u d i n d  red l i n e  and red ret iculat ions,  green above a t  symphysis. Lower 
jaw edged in dusky black, red spots la te ra l ly .  

Stations: 17(&9), 58(12). 
b ,  

Habitat:.Outer.reef surge channels on vest  side of a to l l . .  Same 
, dist r ibut ion ancl. &'bundame as' Sal&ias sp. 7. 

. . , . . 
I ... . 5 '  . , 

Salar ias  edentulus Bloch.--No canines a t  comer of lower jaw. General 
color l i g h t  brom with 4-6'double ve r t i ca l  bars. A simple c i r rus  over 
eye. Mottled red and b r i l l i a n  blue spots on body. 

Habitat: On lagoon sand-topped coral' heads and sandy shore reefs ,  
occurring between 2-10' depths. 

Salar ias  sp. one.--Supraocular tentacle  fringed. Simple tentacle on nape. 
Black streak behind eye. Sides of body spotted in groups of four 
without s t r ipes .  Vertical s t r i pes  down caudal fin, Dark spots on 
dorsal  fins. 

Stations: 10(10), 22(1). 

Habitat: Shallow tidepools, next to shore on outer reefs,  west 
side of a to l l .  Not obsemed elsewhere. 



Salaj ias  SP. two.--Caudal joined to dorsal fin.  Long nuchal cirrus. Simple - 
ocular cirrus.  Caudal f i n  yellow, with l i g h t  edge. Dorsal f i n s  
spotted, not streaked. Caudal rounded. Life colors of specimen from 
stat ion 22: Ground color yellowish-green. Head streaked and spotted 
by nuaerous reddish l ines.  Vertical bars on body brownish-orange. 
Spots on body and dorsal and anal fins orange-red to  red. Dorsal fin 
with green as  well as  reddish-orange spots. Caudal f i n  with reddish- 
orange spots a t  base, but otherwise lacking markings. Anal f i n  edged 
white. Very l i g h t  black submarginally. Grangish-red spots on basal 
half of f in .  Pectoral f i n  w i t h  orangish-red streaks at  base of rays, 
remainder of f i n  pale yellow. Belly crossed by s i x  dusky l ines.  Iris 
orange, without streaks, three f a in t  orange spots around lens. 

Stations: 22(1). 

Habitat: Inter- is let  channel north of Garue Pass, west s ide of 
a to l l .  A s t r ik ingly  beautiful species tha t  is apparently rare  a t  
Raroia. 

S a l a r i e . ~ l .  -2.-Lower caudal lobe longer; upper rays truncate. Supra- - 
ocular cirrus  simple. Tiny c i r rus  on nape. Reddish-orange markings 
over alii. No dark markings. Life  colors of spec i~en  from stat ion 22: 
Ground color yellowish-brown. A l l  s t r ipes  and spots orange-red except 
for  a f w  blue spots. Read with red spots above para l le l  from lower 
border of eye. Lower par t  of operculum and suborbital region sparsely 
spotted. Upper l i p  and t i p  of snout between l i p  and n o s t r i l s  densely 
spotted. Blue spot behind lower border of eye. Vertical orangish- 
red bar behind eye. Gular region pale. Iris orange, with an incom- 
plete  (opening a t  upper posterior comer) orangish-red ring. Body 
with seven s e t s  of ver t ica l  bars; each s e t  with metallic blue spots 
above and below. Ventrally no spots. F i r s t  dorsal with short  s t reaks 
along the rays; membranes hyalin. Soft dorsal l i gh t ly  specked with 
orangish-red anteriorly, hyalin posteriorly. Caudal fin without mark- 
ings, s l ight ly darker ventrally. Anal f i n  completely lacking mark- 
ings. Pectoral f i n  with orangish-red streaks basally. 

Stations: 22(3). 

Habitat: Tidepool next to shore on outer reef f l a t  north of Garue 
Pass, west s ide of a to l l .  

Salar ias  sp. four.-Distinctive colors black on ver t ica l  f ins .  Paired f i n s  
completely without markings. A simple c i r rus  over eye. No c i r rus  on 
nape. Life colors of specimen from stat ion 22: Gound color brownish 
green. Pale greenish-brown bands on body. Three mid-lateral elongate 
metallic blue spots on body. No spots anywhere else. Head plain, 
w i t h  a suffuse ver t ica l  black band from eye t o  mouth across upper l ip ;  
also a pale black s t r ipe  through anteroventral border of eye. Iris 
yellow-green. Dorsal fins dusky black basally, mhite dis tal ly .  Caudal 
fin white above, black below; the lower rays a re  longer. Anal f i n  dusky 
black d is ta l ly ,  black basally, the l a s t  rays all black. 



Stations: 22(25). 

Habitat: A f a i r l y  common species in  the in te r - i s le t  channels and 
in  the shallow t i d e  pools next t o  shore on the outer reefs,  w e s t  s ide 
of a to l l .  

Sa la r ias  su. five.-This species i s  similar t o  S a l a r i a s s .  four, but d i f f e r s  
by (1) having a double row of blue spots instead of single spots, (2) 
having spots in the first dorsal instead of a black base, (3) the pre- 
sence of a nuchal c i r rus  in  both males and females versus absent. The 
males of SD. f i v e  have the medim caudal rays prolonged to a point. 
The females have the loner Caudal rays longer than the upper. Life 
colors of specimens from s ta t ion  22: Gmund color greenish-brown, o r  
green. Head f a i n t l y  mottled green. A ve r t i ca l  black streak behind 
eye. Iris outlined in black a t  upper poster ior  and lower anter ior  
borders. Iris otherwise yellow. A f a i n t  dark streak between eye and 
upper l i p .  Tip of snout mottled darker. Eight s e t s  of green ve r t i ca l  
bars. Two rows of blue spots on s ide of body, generally f ive  for  lower, 
variable f o r  upper. F i r s t  dorsal  f i n  l i g h t ,  w i t h  two rows of black 
spots. Seccnd dorsal brom basally, hyalin f o r  remainder of fin.  
Cavdal f i n  with a pale black median spot near base of middle rays, and 
pale black lower rays. Anal f i n  a s  in Salar ias  x. four. Pectoral 
f i n  completely without markings, pale. 

Stations: 22(10). 

Habitat: Shallorr t i de  pools next t o  shore on the outer reefs,  
west side of a to l l .  . 

Salar ias  E. &--This d i s t inc t ive  species is characterized by a bright 
blue spot ringed i n  red on the ~ i d e  of the body above the middle of 
t he  anal  f in .  Supraocular & r u s  simple. Long c i r rus  present on nape. 
Fins pale black a t  edge. Li fe  coloks bf the Specimen ( t ag  no. 2303) 
from s ta t ion  58: Ground color yellow-green, pale to white below. 
Head bluish-white on throat. Lips an ter ior ly  green shading into pale 
blue d is ta l ly .  Numerous red spots and short  red l i n e s  on snout, inter-  
o rb i ta l ,  around eye, and on operculym. Suffuse reddish-orange on nape. 
Iris gold. Eyeball yellow-green. Body with seven brown double ver- 
t i c a l  bands a s  in Salar ias  m. Region behind pectoral  f i n  and lower 
s ide  of body above anal f i n  covered with red spots. Between each dark 
ve r t i ca l  bend a re  i r regular  orange-red l i n e s  and spots t h a t  fade out  
an ter ior ly  mid-laterally. Red spots over en t i r e  body posteriorly. 
Dorsal f i n  w i t h  red spots near base of f in .  Yellow-green of body ex- 
tends dorsally onto the fin around the red spots. Both dorsal  fins 
w i t h  another s e r i e s  along middle. Remainder of fins pale black with 
t i p s  of rays almost hyelin. Soft  dorsal with red spots over all of 
fin. Caudal fin uniformly pale black with yellowish tinge; t i p s  of 
rays l i gh t .  Anal fin same a s  spinous dorsal. Pelvic fins pale. Pec- 
toral f i n s  yellow, w i t h  orange-red markings on basal th i rd  of rays. 

Stations: 58(1). 
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Habitat: Apparently t h i s  species i s  l imited to the outer reef  -- 
surge channels on the west s ide of the a t o l l .  

Salarias su. seven.--Distinctive coloration of marbled red over body, head 
and dorsal f ins .  Blue spots along s ide of body. Supraocular c i r rus  
simple. Small c i r rus  on nape. Life  colors of specimens from s ta t ion  
58: Head marbled red, except gular region white. Red mottling f i l l e d  
in with pale blue, especially around eye, and upper jaw. Body w i t h  
eight  ve r t i ca l  bands, fading out  ventrally;  back marbled l i k e  head. 
Lower pa r t  of sides with approximately three s e r i e s  of longitudinal 
elongate blue spots. Belly white. Dorsal f i n s  completely mottled red, 
the c i r c l e s  no t  arranged i n  any l ines ;  a black spot near top of first 
membrane. Soft  dorsel narrowly edged in black a t  t i p s  of rays. Caudal 
f i n  pale black on d w s a l  m d  ventral  edges, mottled red on middle of 
f i n  shading t o  dusky red a i  posterior t ip .  Anal f b  pale red f o r  basal 
half  of f i n  and dusky black f o r  outer half .  Pelvic f i n  white. Pec- 
t o r a l  f i n  mottled red on basal tne-third, remainder of f i n  hyalin. 

Stations: 45(1) , 58(2). 

Habitat: k dominant form i n  the outer reef surge channels !.ivlng -- 
under rocks, i n  sea urchin holes, and in cracks i n  the coral. I t  is 
fcund from 25' i n  the bottom of the deeper surge c h ~ ~ n n e l s  t o  %he l i tho-  
thamnion ridge a t  the edge of the reef f l a t .  This species is the same 
color a s  the encrusting algae. 

Salar ias  sp. eight.--Supraocular c i r rus  fringed. A l a rge  c i r rus  present on -.. - 
ncpe. Body red, with broad ve r t i ca l  bends. Lower s ide of head with 
la rge  metall ic blue spots. Life  colors of specimens from s ta t ion  58: 
Head mottled bromish-red. Large metall ic s i l v e r  spots on operculum 
and behind eye. Lips dusky brown. Nasal f l aps  red. Iris gol3, a 
black crescent above. Body with seven brownish-red ve r t i ca l  double 
bars, each bar forked ventrally. Lower half  of s ide with la rge  metal- 
l i c  s i lve r  spots. Membranes of dorsal  fins hyalin; rays r i t h  reddish- 
brown spots. Caudal f i n  red a t  base and four ve r t i ca l  r o w  of brown 
spots across f in;  membranes hyalin. Anal fin membranes hyalin; rays 
with two longitudinal s e r i e s  of reddishbrovin spots. Pelvic fins 
hyalin. Pectoral f i n s  reddish. 

Stations: 58(12). 

Habitat: Outer reef surge channels on west s ide  of a to l l .  

Salar ias  au. nine.-Cirrus above +ye fringed. Cirrus present o r  absent on 
nape. Body w i t h  longitudinal blue streaks and l ines .  Adults with 
ve r t i ca l  f i n s  black. Life colors 'of specimens from s ta t ion  58: Sex 
with c i r rus  on naue: General color pinkish-red l i k e  coral l ine algae. 
Head with brown streaks,  partLcularly prominent on bottom of head. 
Iris gold. Upper l i p  crossed by seven l i n e s  t h a t  f a i n t l y  continue on 
snout. General head coloi pale reddish-blue, a pale brownish-white 
below. Behind eye i s  a la rge  suffuse blue spot. Body with six s e t s  



of pinkish-red ver t ica l  bars bhich ai-e suffuseno$ dominant. Numer- 
ous longituuinal blue swts al%' short  streaks on body below a l eve l  
from pectoral base, comprisug the dominant body coloration. Belly 
pale white. Spinous d o r ~ d  pale bm&nish-black, edge white. Vertical 
body bands extend onto basal par t  of membranes. Ss f t  dorsal with s i x  
oblique wavy wki-La l i n e s  on pale black background. Base of f i n  same 
color as boGy witil ver t ica i  bands extending up Iin.  Caudal fin crossed 
by f ive vert:-a1 Xrck b a ~ d s  which fede out, dorsalig. Remainder of 
f in  nhiie. h a l  fi.1 pa3.e black, becoming darker a t  t ip .  Basal par t  
with white spa* on epch membrane and suffose r:hite spots out to  near 
t i p  o f  fin.  Pelvic fins pale, tinged neenish-brown. Pectoral f i n  
pale, tir,ged eeeraish a t  middle, ormge-brom a t  base. Sex without 
c i r rus  on ne.12: ground. color bluish t o  purplish-red. Fins same pat- 
tern a s  other but blacker. Hend much darker, inclueing gular region. 
Vertical streaks on head indis t inc t .  l i d - l a t e ra l  region along body 

w i t h  a d~ub?-e s e t  of intense purplish-blue spots, corresponding t o  an 
intensification ~f the double bar s e t s  i n  t h i s  region. 

Stations: 58(6). 

Habitat.: Outer reef surge channels on nest s ide of a to l l .  

Salarias SD. ten.--Coma1 f i n s  separated by a a l igh t  notch. Males wi th  a 
high crest .  Supraocular c i r rus  fringed. Colors of specimens from 
stat ion 45 a f t e r  preservation: Spinous dorsal so l id  black. Soft dor- 
sal black with wnite edge. Caudal f in  black shading t o  a white base. 
Anal f i n  dusky t o  h y ~ l i n ,  a submarginal black band extending length 
of fin.  Body n i th  s i x  pa i rs  of ver t ica l  Sands. Female with lower 
f ins ,  no cres t ,  but the character is t ic  head shape i s  the sane; f i n s  
colored the sane. Yo c i r r i  on nape in e i the r  sex. 

Habitat: This species was found out of water on the s ides  of 
rocks 3-6' above the outer reef f l a t  of the west side of the  a to l l .  
These blennies ag i l e ly  climb over the ve r t i ca l  r o a  face and were 
raluctant  to  jump back into the w t e r .  

W t e r w i u s  (&ther).--A ver t ica l  black band below eye, extend- 
ing ventrally. No black marks on operculum. Body with four ver t ica l  
black bands. 

Stations: 7 ( l ) .  --- 
Habitat: Moderately common on sandy bottom on tops and upper 

sides of lagoon coral heads. Apparently it l i v e s  i n  holes in the 
sand at  the bases of corals, and to a l e s se r  extent in holes in the 
coral. 

h e a ~ t e r y w i u s  fi =.--Red body with conspicuous black bands across cau- 
da l  peduncle. Life colors of specimens from s ta t ion  58: Head 'brownish- 



red above, white below. Snout with an i r regular  bmmish-red s t r ipe  
from eye to  near t i p  of upper jaw. .. A red spot under eye. Operculum 
and branchiostegal rnabrrses pale black to sol id  black, not continu- 
ous belor. Body with three double se t s  of ve r t i ca l  red bands which do 
not  meet below. Dorsal fins pale red. Cauda-l, anal and pelvic fins 
hyalin. Pectoral fL? pale red on rays, membranes hyalin. Iris gold 
marked with ae-n>n red bands radiating from ;errs. Caudal peduncle 
variously solSZ b l x l i  to str iped with ve r t i ca l  black bands. 

Stations: 5F(l?). -- 
Hebitat: A very abundant inhabitant of tne outer reef surge chan- -..- 

ne l s  or r;ne r e s t  ~ < d e  of the atol l .  

FAMILY ELEOTRIDPL? 

Gobies 

The most incomplete f ~ e l d  records of a l l  a re  fo r  t t e  gobies of the 
families Eleotrjdae tlr3 Cobiidae. Since no microscope vras available, ade- 
quate study could not  be sa6e cf  these small f i shes  and most collections of 
them were not  sorted ove? fo r  f i e l d  data a t  all. Tlus f en  habi ta t  notes 
were made and t h i s  category is  l e f t  off of most species. 

Six species of e leotr ids  were recorded and probably twice a s  meny 
species collected. I t  i s  a very abundant family in  the outer reef f l a t  
t i de  pool area next to shore, in the in t e r - i s l e t  chnnnels, and in the la -  
goon wherever +here is coral, from the shore t o  depths of a t  l e a s t  40'.  

The natives pay no a.ttention to  them and have no neme fo r  them. 

Gobiomor~hus SD. one.--Remarkably d i s t inc t  color pattern of dark brow, 
black and white. 3 ver t ica l  dark brcm s t r ipes  on body. Numerous 
ridges on head. Head, nape and breast  not scaled. 

Stations: 9 ( 2 ) .  

A s t e r r o g t m  SD. one.--Second do:.sal ray long. Longitudinal black band 
on back. Spine on preoperculum. 

Trimma SD. one.--General color reddish brown on body and fins.  Head red. 
Each scale edged in darker coloration. Fins re la t ive ly  uniform in 
coloration. Tongue round, not  forked. 

Stations: 7(7). 

&iota sp. one.--General color bright green with darker ve r t i ca l  s t r ipes .  



Full  s i ze  one-half inch long. Si lver  patch behind eye. Pelvic rays 
long. 

Stations: 7(10), 9(1),  17{8), 50(1), 58(9). 

hr iota  SP. tm.--This species i s  very small, one-half inch long, transpar- - 
ent. Life colors of specimen from stat ion 53, 11 mm. i n  t o t a l  length: 
General color transparent. No colors seen in  f i n s  though rays pale 
red. Head with a red l i n e  from front  of eye t o  t i p  of snout. Short 
red l i n e  extends from upper poster ior  margin of eye t o  upper edge of 
pectoral f in .  This l i n e  continues a s  reddish pigment covering the 
digestive track. Mandible with red streak along the ventral  edge. 
Body with 13 red s t r ipes  on back tha t  extend $ the  distance &m the  
side. Ventral s e r i e s  of ve r t i ca l  s t r i pes  start behind anus; 8 s t r ipes  
counted t h a t  extend ) the distance up the side. The posterior s t r ipes  
a re  somewhat dendri t ic  but meet the upper s t r ipes .  

Stations: 53(1). 

Habitat: Taken only by dredges operating a t  approximately 40' 
depths. 

Genus one, su. one.--This species has an elongate body w i t h  an marginate  
caudal f in .  Pelvic fins a re  close together but separate a t  base. A 
black band extends from eye ventral ly  t o  the throat.  Pectoral fin 
w i t h  a black basal bond. Life  colors of l a rges t  specimen from sta- 
t ion  45: General color of head and body white, markings only on head. 
Head with a broad black band from eye extending obliquely forward 
and meeting below on g i l l  memkranes. Iris. black above and below, 
blue anter ior ly  and posteriorly.  All fins white, anal f i n  d i s t a l l y  
pale orange. Life colors of smaller specimens apparently of opposite 
sex from s ta t ion  45: dorsal  fin and upper edge of caudal f i n  edged 
in black. Pectoral f i n  with a ve r t i ca l  black band on pectoral  base 
preceded by a white l ine .  Snout dusky black; 2 blue spots on oper- 
culum behind eye. Otherwise same coloration as other  specimens. 

Stations: 45(2), 61(3). 

FAMILY GOBIIDAE 

Gobies 

The first paragraph under the family ELeotridae applies t o  the Gobiidae 
also. Eighteen species of gobies were recorded t ru t  t h i s  i s  far from the 
totd number of species taken. Probably about 10 species of gobies occur 
at  Rarola a t o l l  and most l i k e l y  this i s  too conservative an estimate. In  
both numbers of individuals and species it i s  the l a rges t  family of f i shes  
a t  Raroia and occurs everywhere down to at  l e a s t  35' depths. Gobies are 



most abundant in the shall.ow outer reef t i d e  pool area next t o  shore and in 
the in t e r - i s l e t  channels. '3T.e greatest  var ie ty  of species occur on the la-  
goon coral  heads, but no t  i n  as grea t  numbers a s  on the outer reefs. m- 
gobiodon completely dominates the f i sh  fauna of the outer reef f l a t  between 
but n o t  including .the coral l ine ridge and shore t i d e  pool area. 

A s  w i t h  the  e leotr ids ,  the nat ives  pay no at+,ention to them, and have 
no names f o r  them. 

Cnatholenis anjerensis (Bl.eeker).-General coloration white to translucent 
with brown spot. A l i g h t  brown spot above pectoral  f i n  and another 
above eye. 

Station: '?(I). 

Rhinopobius coral l inus Jordan ond Sea1e.--Head broad. Eyes large,  meeting 
on top of head. General coloratj.on l i g h t  brown, mottled grey. Black 
spot p r e s e ~ t  on spbous dorsal. Pelvic f i n s  clotle together and con- 
nected at bhse. 

Station: S(10). 

Rhinoeobius SD. cne.--Third dorsal  spine very e l o ~ g a t e .  C a ~ d a l  f i n  lanceo- --- 
l a t e .  'hro s e r i e s  of spots extend down side. Fins hyalin without 
markings. Head, nape and breast  naked. 

Stations: 9 ( l ) .  - 
Bathy~obius cot t icens Steindachner.--Upper 8 pectoral  fin rays long and 

silky. Sides of body blotched with dark ve r t i ca l  s t r ipes .  Tongue 
s l i g h t l y  notcipd. 

Stations; 8(9),  10(26), 12(1). 

Habitat: Commonest la rge  goby i n  shallom outer  reef t i de  pools 
next t o  shore and i n  in te r - i s le t  channels. Its coloration is  ex- 
a c t l y  l i k e  the gravel and beachrock bottom. 

Bathygobius fuscus (Gppel l )  .--Upper 4 pectoral  rays f ree .  Tongue s i i g h t l y  
notched. Numbrous longitudinal rows of l i g h t  spots  between suffuse 
s t r ipes .  

Stations: 8(4) ,  l l (13)  , 27(1). 

Bathygobius so. one.--Upper 8 pecLtoral rays f r ee  and silky. Tongue s l i g h t l y  
notched. No scales on cheeks o r  operculum. Life  colors of specimens 
from s ta t ion  58: General color white and dusky brownish-black. Head 
w i t h  a black spot behind eye. Lower half  of operculum darker than 
remainder of head and body except f o r  spot behind eye. Snout mottled 
dusky brownish-black. Underside of head white. Iris gold, shading to 
pale blue below. Occiput l i g h t  brown, with a median longitudinal 



dusky bromish-black streak. Body with 4 saddles on back, extending 
to mid-lateral region; behind t i p  of pectoral f i n  there is a se r i e s  of 
6 spots along the mid-lateral region extending to  caudal f i n  base. 
Belly and breast  white. Edge of dorsal fir, dusky black. A broad 
brownish longitudinal. black band extends across middle of fins. Cau- 
da l  f i n  dusky, with suffuse b m m  ver t i ca l  bands near base. Anal fin 
with a longitudinal broad pale black band across f h ;  t i p s  of rays 
hyalin; base hyalin. Pelvic and pectoral f i n s  hyalin. Base of pec- 
t o r a l  fin dusky black. 

Stations: 58(6). 

Habitat: Outer reef surge channels. --- 
Ambl~k!ob~~s =A or&.--Ehtirdy white except f o r  black on upper jaw. Peri- 

toneum shows through bs l lg  wall as  black. Also a black s t r ipe  i s  
present across snout t o  eye and from eye t o  operculum edge; a narrow 
s t r ipe  i s  continuous across front  of snout. 

Stntions: 9(2). 

Zonogobi~.~~ semidoliatus ( ~ a l e n c i e m e s )  .--Numerous ve r t i ca l  blue s t r ipes  on 
head and boQ rhich extend onto the fins. 

Stations: 8(1). -- 
Drombus tut.jLlae Jordan and Scale.--Tongue round. Distinct ridges on head. 

General color mottled black and brown. Fj.rst dorsal with anter ior  
edge dark brom followed by tno brown spots. Soft  dorsal f i n  with 
three longitudinal oblique s t r ipes .  

Stations: 7(1). --- 
Paraaobiodon echinocephalus (RZppell) .--Eody and fins black. Head reddish- 

brown. Head covered with ha i r l ike  c i r r i .  

Gobiodon r i w l a t u s  ( d p p e l l )  .--General colors sol id  blackish-brom with 
l i g h t  belly. No markings. No scales. G i l l  opening shorter than base 
of  pectoral fin. Some specimens are  yellow t o  white. 

Stations: 7(2),  17(1). 

FAMILY GOBIESOCIDAE 

Cling Fishes 

A young gobiesocid was taken at s ta t ion  59, ht not  noted u n t i l  the  col- 
lection was sorted a t  Philadelphia. Probably there a re  other clingfishes 
in the Raroian material, but were not noticed in  the f ie ld.  The family 
Cobiesocidae has not  been previously reported from French Oceania. 



This family is usually found wherever there a re  caves i n  the coral 
heads and shore reefs. Since there are a great  number of caves and long 
passages in the  coral i n  the outer reef surge channel region, a t  l e e s t  one 
species of brotulid i s  abundant there. The nat ives  professed to have never 
seen t h i s  group u n t i l  we showed +hela examples. Only two species seen a t  
Raroia. 

Dinematichthys i l u o ~ , ~ e t e o i h  B1eeker.--General color usually yellowish- 
green t o  greenirh-hrom, without markings. Caudal fin separate from 
dorsal and a r u  f i r s .  

Hnbitat: A dominant species of the sea caves i n  outer reef surge --- 
channel area on the  west side of the a t o l l  between depths of 10-25'. 
Also occasior.ally found around the bases of lagoon coral heads and i n  
caves d o n g  the  bases of the lagoon shore reefs. 

Brotula so. one.-Dorsal and anal f i n s  joined t o  caudal f in .  Head miLhout -- 
barbels. Color pale yellowish-trom. 

Stations: 23(1), 45(2). 

Habitat: T&en in outer reef surge channels and on west lagoon -- 
shore reefs.  

FAMILY ECHENEIDIDAE 

Remoras 

m i l e  several d i f fe rent  species of remoras were observed on sharks, 
only two species mere collected. The natives scorn them f o r  food and oc- 
casiond-ly a re  bothered by large numbers b i t ing  on hooks before food 
f i shes  can get t o  them. The nat ives  have the general. term KAKARIURI f o r  
remoras. 

Echeneis naucrates Linneaus.-Characterized by long body and longitudinal - 
dark s t r ipes .  

Stations: 33(3), 60(1). 

Habitat: Often schools of f r e e  swimming naucrates occur i n  Game 
Pass, around coral  heads and along the shore in the lagoon. The 
specimens obtained where shot, speared and hooked. 

Echeneis sv. one.-Charactarized by the presence of 24 plates  on the disk,  
a sol id  blackish-brown coloration without markings except f o r  longi- 



, . 
tudinal black band through eye.. < L i f e  cbl& of specimen from sta- 
t ion  33: head with broati.black h d , f r o m  r i c t u s  to upper edge of, 
operculun. Fins and sdcking'disk bleck.' Iris whitish-silver, l ens  ' . 

bordered by black above &d below ori, ifis.. :: L i p s  plack. Pelvic . 
- 

f in s  pale black. Body Oolid blackish broh. ' " .  ' . . 
. . 

. . . .  > . . .  

Stations: 33(1) 

Habitat: Natives say t h i s  f i s h  often prevents native fishermen 
from catching edible f i s h  a s  it takes a hook so readily. Very abun- 
dant a t  pass and north of pass on west side. 

FAXLY ACANTHURIDAE 

Surgeon l?ishes & 
Unicorn Fishes 

The f i shes  of the  family Acanthuridae form one of the most abundant 
famil ics  on the reefs ,  both i n  the lagoon and along the outer shcre. Seven- 
teen species of the genera Acan+hurus, Ctenochaetw, gebrasoma and Naso v.ere 
taken, and severzl additional forms of Naso were seen around lagoon coral 
heads. The genus Acanthurus is  prominent around the en t i r e  atoll, but oc- 
curs in greatest  numbers i n  Game Pass and along the outer and inner reefs  
of the  west i s l e t s  and coral  heads. All species a re  in close association 
w i t h  coral ,  ra re ly  venturing over sand o r  gravel bottom; Acanthurus 
t r i o s t e m s  is  primarily r e s t r i c t ed  t o  the outer reef f l a t s  and i s  one of 
t h i s  area 's  main "index11 species; 4. guttatus  and the r a re r  4. achi l les  
a r e  indicet ive of the  surge channels next t o  the coral1ir.e ridge; A. 
l inea tus  was seen only in  Garue Pass and ye t  was extremely abundant there; 
A. n imicans  is ra ther  r a re  at  Raroia, and was seen only on the outer reef - 
f l a t .  The natives are  par t icular ly aware of the species of Acanthurus and 
Naso, since they form a moderately impoitant food, the species of the - 
l a t t e r  genus being considered a delickcy. The natives a re  rather  hazy 
in naming the l e s s  s t r ik ing  acanthurids, and HAlYlI is  a general name ap- 
pl ied to a l l  the l e a s  d is t inc t ive  dark species. Three shecies of the genus 
Zebrasoma occur a t  Raroia. Zebrasoma veliferum is  moderately abundant 
around the lagoon coral  heads and lagoon shore reefs  of the west side. 
The nat ives  use t h i s  species f o r  food, but do not par t icu lar ly  f i s h  fo r  
them. 2. mstratum i s  common only on the lago6n reefs  in the v ic in i ty  of 
Garue ~zss. Only two specimens of Z. flavescens were seen the en t i re  summer. 
The genus 3 is very well represented a t  Raroia, there be- a t  l e a s t  
seven species present; each species, however, is  remarkably res t r ic ted  in 
distribution, occurring on only de f in i t e  coral  heads within the lagoon and 
de f in i t e  areas of the shore reefs. Specimens of Naso are  hard t o  obtain, 
ra re ly  succumbing t o  poison, and always very wary of swimmers; two species 
would b i t e  on a hook, but the  remainder had to. be speared. The natives 
were very cooperative in showing nie where each species bf Neeo occurred, 
but t rying t o  obtain them was usUally impossible. Naso e w e  isl takeh by 
j iggling a dead adul t  on the end of a twelve foot  spear; other adults w i l l  



then be a t t rac ted  within spearing Page ,  but  it is a laborious process. 
Only a few natives a t  Raroia ere ekillfil enough w i t h  t h i s  method to spear -. ?he genus &jg i s  mose abundant in Carue Pass. The genus 
Ctenochaetus i s  confused w i t h  kcanthiirus by the nat ives  and the 2 species - 
have no part icular  names. The natives do not  use them f o r  food. m- 
chaetus s t r i ~ o m s  is abundant on lagoon coral heads and lagoon shore reefs  
of the west side of the a to l l .  In  order t o  obtain a good collection of the 
larger  acanthurids, parWcular1y of the genus NaRo. a C02 spear gun i s  indiS- 
pensable. Rubber s l ing y n s  do not  qui te  have enough range and power to get  
the species we lack. Time a f t e r  time I would spear a unicorn f i sh ,  only to 
see tha t  the apear did not  penetrate deep enough t o  hold him. Bdany times 
we would l ay  a large rotenme cloud over a coral tead teaming with unicorn 
fishes,  but they always l e f t  a t  the first whiff, and only a few specimens 
of Naso l i t u r a t u s  vere taken hy t h i s  means. 

A c e n t h u ~ s  triostenua (Linneaus) .-Life colors based on specimens from sta- 
t ion 58: Ground color dusky greenish-white to grayisn-white. Head 
with a ve r t i ca l  black s t reak through eye. Atove eye brownish black. 
Below eye pale black. Heed whiter then body. Each s t r i p e  on body 
blackish-brow, borr'ered narrowly by orange-brown. Below pectoral f i n  
a re  two spots, o r  a streak, e i the r  short, confined t o  base of pectoral 
f in ,  o r  longer, extending below and M i n d  fin. Iris gold, ringed i n  
dusky black; dark band above, extending almost to lens.  Dorsal fin 
grey, spinous dorsal edged in black. Soft  dorsal gray a t  base to 
dusky black near edge. Fin edge l igh t .  Caudal. f i n  dusky black, its 
edge white, to hyalin on central  rays. Anal f i n  dusiqI black with 
hgalin edge, darkest near hyalin edge. Pelvic f i n s  white. Pectoral 
f i n s  h p l i n  w i t h  upper ray  edged in  black. 

S t a t  o : 8 ( 5 ) ,  9 (20 ) ,  ll(U)),11(5), 21(1) 22(12), 23(8), 
26(4), -?? 28 2 , 12(1), 45,5(9) 58(30), 65(5)9 49(2jw 

Habitat: Very abundant on top of the western shore reefs  i n  the 
lagoon, but moderately r a re  elsewhere. Phis species does not become 
a s  large in the Tuamotus a s  in  the Line Islands, seldom surpassing 
4" in length. Besides l i v ing  on the inner westera shore reefs,  i t  
is also a typical  inhabitant of the outer shallow reef flat around 
the en t i r e  a to l l ,  feeding a t  high t i d e  and hiding along the outer  reef  
face a t  l o r  tide. 

Acanthurus gut ta tus  (Schneider) .--L f e colors based on specimen from sta- 
t ion  58: Ground color brown w i t h  blue spots on posterior half  of 
body, tm ver t i ca l  pale  blue l ines  on middle of side. Head brom 
anteriorly,  a vague orange-brow area from eye to  mouth. Operculum 
bordered in  l i g h t  pale blue t h a t  extends narrowly superiorly to nape, 
joining across top of head. Lips b o r n .  Remainder of jugular region 
white. Iris golden, with a ring of b a n  poster ior ly and superiorly. 
Body orange t o  orange-hwa immediately around pectoral f in .  Immedi- 
a t e ly  a b v e  pectoral fin blackieh-brom patch. Vertical s t r ipes  extend 



from back to mid-ventral region. Breast shades in to  white. Belly 
Use white. Region a t  pelvic base to anal  f i n  yellowish. Posterior 
half  of body behind anter ior  l i g h t  bluish l i n e  i s  covered with blue 
spots narrowly ringed with dark brown; spots present on caudal 
peduncle poster ior ly  to behind a ve r t i ca l  from caudal peduncle spine. 
Dorsal f i n s  brown basally, covered with blue spots a s  on body. Spin- 
ous dorsal  narrowly edged in black. Soft  dorsal  mith basal one-half 
so l id  black penetrated by blue spots. Caudal f i n  basally pure yellow, 
outer half  of f i n  blackish brown. Anal f i n  covered with blue spots 
as on body; basal one-third brown shading in to  so l id  black. Pelvic 
f i n s  bright yellow w i t h  narrow black edge; spine and f i r s t  ray edged 
in brown. Pectoral  f i n  dusky bromish-black; upper ray edged in 
darker brow. 

Habitat: Str ikingly l imited in  d is t r ibu t ion  to the outer reef 
face surge channels next t o  the lithothaunion ridge around the en- 
t i r e  a to l l .  This species comes over the reef f l a t  a t  high t i d e  to 
feed. It i s  r a re  i n  the lagoon. Natives consider t h i s  species a 
great delicacy and e a t  them raw as  soon a s  they catch them. A t  low 
t i d e  this species i s  often th row up on the dry reef f l a t  by par- 
t i cu l a r iy  l e r ~ e  waves. Dogs and natives (par t icu lar ly  young children) 
often go out a t  low t i d e  looking f o r  them and the natives catch them 
with t h e i r  hanCs a s  the f i s h  f lop  about helplessly on +he reef f l a t .  

Raroian name: KIKITO. --- 
Acanthurus achi l les  (Shaw) .-Distinctive colors consis t  of a red diamond 

arounl caudal spine and red s t r ipes  along bases of dorsal  and anal 
f ins.  Life  colors based on specimen from s ta t ion  33: Solid black 
ground color. Head so l id  black except f o r  a blue edge to opercular 
opening. Iris so l id  blue, edged in brownish-yellow around eye ball. 
Body so l id  black except f o r  blue edge t o  operculum and narrow blue 
l i n e  border t o  red on dorsal  f in ;  t r iangular  patch so l id  red. Dorsal 
f i n  so l id  black except f o r  narrow red l i n e  a t  base of s o f t  dorsal; 
so f t  dorsal narrowly edged i n  white. Caudal f i n  white above, below 
and behind, t he  red ve r t i ca l  band suffuse with black. Anal f i n  nar- 
mwly edged in blue; red streak a t  base of s o f t  rays. Pelvic f i n  
with first rays br ight  blue, remainder of f i n  reddish black. Pec- 
toral f i n  so l id  black. 

In the young the body and fins are  brown t o  yellowish brown, 
instead of black. The red markings a re  orange t o  yellowish-orange. 

Habitat: This eas i ly  recognized species is par t icular ly  abundant 
on the shore r ee f s  in Game Pass and in the long pa r t i a l ly  roofed over 
surge channels on the  outer reef f lat  around the a to l l .  It is  found 



i n  smell numbers in other habi tats  wherever there is act ive coral  
growth, S U C ~  a s  the lagoon coral  heads and western lagoon shore reefs. 
mhile all the nat ives  know t h i s  species as "pakurakura" they do not 
e a t  it. It i s  most eas i ly  obtained by means of spears. 

Aaroian w: PAKORAKURA. 

Acanthurus e l o n ~ a t u s  ( ~ a c 6 ~ 6 d e )  .-Distinctive colors of so l id  brown with- 
out pale band through caudd peduncle. Tmo black spots a t  caudal and 
anal base. More than one species may be included here, since there 
were sone s l ight ly  different  color phmes. Life colors based on speci- 
mens from stat ion 58: Ground color  so l id  brown tinged with orange over 
head and body. Head with f a i n t  ve r t i ca l  orange streeks from eye to 
mouth and behind to opercular edge. i r i s  golden-orange behind,pale 
black fo r  remainder. A complete narrow c i r c l e  of gold aroupd lens  on 
iris.  Region above eye edged in yellovr-orenge. Groove before anterior 
margin of eye pale yelloa. Lips black, shading t o  brom on snout. 
Jugular reg5on pale brown, with a dark brorm patch bordering lower 
jar. Body so l id  color as described above w i t h  closely spaced narrow 
wavy f a i n t  blue longitudinal l lnes.  Ceudal spine brom, same color a s  
body. Caudal pedurcie posteriorlynrangish. D o r ~ a l  f i n  orange-brohn, 
narrowly edged in black; w i t h  approximately f ive  loqgitudinal wavy ,pale 
l ines ,  Caudal f i n  blackish-brown shading to black p s t e r i o r l y ,  narrow- 
l y  edged mhite. Anal f i n  same a s  dorsal, lv i th  t r o  longitudinal pale 
l ines .  Base of l a s t  rays of both dorsal and anal orange. Pelvic f i n  
edged i n  black, both f o r  t i p  of fin and anter ior  edge; remainder of 
f i l l  brownish-orange. Pectoral f i n  oran i sh  outer edge pale black, 
e3ge of first ray black; bdse orangish-hack. Smaller specimens in 
came collection pale across caudal peduncle. 

Stations: 13(1), 4565(20), 57(2), 58(13;, 61(3), 6 5 W .  

Habitat: This species is moderately abundant vlherever there is -- 
l i v ing  coral, par t icular ly being one of the more prominent surgeon 
f i shes  i n  the outer reef surge channels beirond the  lithothamnion ridge. 
Large numbers come onto the  outer reef f l a t  t o  feed a t  high t ide ,  es- 
pecial ly  on the eas t  and north s ide of the  a t o l l .  

Raroian name: OROHFA and HAMI. 

Acanthurus nikricans (Linnseus) .--Distabctive colors consist  of yellow band -- 
on p e c t o r d  f i n  and black band behind eye and before caudal spine. 
Life  colors based on spscimens from s ta t ion  60: Ground color var ies  
from l i g h t  gray t o  dark brown. A l l  change to dark brown i n  formalin. 
Head evenly colored, s l igh t ly  darker gray o r  brom on top. Iris 
s i l v e r  to gold. Eyeball brownish black. Body s l igh t ly  darker above 
than below. Solid black bar from behind eye t o  a ver t ica l  from mid- 
d l e  of pectoral f in .  Another so l id  black l i n e  extending forward and 
tapering t o  a point somewhat behind a ve r t i ca l  from appreseed pelvic  
rays. Caudal spine covered by black skin. Teeth brom, black to 
greenish-brom dis ta l ly ,  narrowly edged i n  black. Caudal fin white 
basally, shading to greyish oC brownish black. Middle rays edged in 
hyalin, bordered by a black crescent tha t  fades out anteriorly.  Caudal 



peduncle abruptly white behind spine. Anal f i n  'same a s  dorsal. Pel- 
v i c  f i n  brownish-.black; Pectoral Yin brownish-basally shading in& 
black which a b r u p t l y i s  b rde red  b> yellow in a ve r t i ca l  l ine .  Edge 
of f i n  h y a l i n , t h e  yeUol  shading out  to hyalin. Yellow most concen- . . 
t r a t ed  on upper .rays. . . 

. . . ,  , . 

Stations: 23(1), 60(10). 

Habitat: Very r a re  n t  Raroia except on outer reef flats on eas t  
side of a to l l .  The natives seem to know l i t t l e  about t h i s  species and 
only a few natives were certain of its name. It was seen only a t  the 
two s ta t ions  a t  which it was collected. The nat ives  say it is some- 
times found around We lagoon coral heads. 

Raroian m: MUWJ AVAI and AVAI ( large adul ts) .  

Acanthurus l ineatus  {Linnaeus) .--This s t r ik ing  species is  characterized by 
longitudinal blue l i n e s  bordered by black. Background color yellow 
pcster ior ly,  shading to orange anteriorly.  Life colors prepared a t  
s t a t ion  33: Lower s ide of head and body pale  blue t,o whitish. Upper 
s ide w i t h  10 longitudinal b l l e  iines ertendirg onto dorsal f in ,  bor- 
dered 5y black l i n e s  broader than the blue. Head a i t h  i r regular  se t s  
of l i n e s  t h a t  have been sketched in f i e l d  notes. Iris yellow bordered 
by dusky blue. Dorsal f ~ .  with blue l i n e s  and black borders extending 
on base. Remainder of f i n  blackish-green with longitudinal dusky 
black 'lines. Edge of f i n  narro~.ly white shading to  Slue; blue bordered 
by a byack l ine .  C.?iudal f i n  dusky black, with a blue U extending out  
the caudal lobes on the inner margins. Anal f i n  basally with an orange 
l i n e  t h a t  extends out the l a s t  anal rays. Remainder of f i n  same as  
dorsal except no blue l ines ,  edge of fin the same as  dorsal. Pelvic 
fins edged in black, narrowly bordered by yellow. Remainder of f i n  
bright red-orange. Pectoral f i n  basally with three longitudinal blue 
l i n e s  bordered by black; remainder of fin dusky orange. Outer rays 
dusky black, with hyalin membranes. 

Stations: 33(6), 66(9). 

Habitat: Seen only a t  Game Pass where it is  very abundant on the 
shallow shore reefs. 'he natives know very l i t t l e  about t h i s  species 
and could r e c a l l  no name f o r  it. They do not  e a t  it, althoug!! I know 
this species is sold in the centrEaaarket a t  Papeete fo r  food. This 
species can be r e d i l y  speared; it does not  b i t e  on a hook. 

Acanthurus SD. one.--This species is  noteworthy for  a white spot below the 
eye but no pale area on opercular margin. The dorsal and anal bases 
a re  yellow. Life colors prepared a t  s ta t ion  61: Body and head black. 
Head with a white longitudinal patch under eye and a narrow white sad- 
d l e  behind l i p s  t h a t  i s  cont inuoy below, but not  above. Iris green- 
ish,  lens  narrowly edged in gold. Dorsal fim basally bright yellow, 
narrow fo r  spinous and anter ior  pa r t  of s o f t  dorsal, broadening t o  over 
half the length of the rays posteriorly. Spinous dorsal otherwise 



black. Soft  dorsal brownish hlack, bleck in center; edge of f i n  very 
narrowly white bordered by a black l ine .  Caudal f i n  abruptly l igh ter  
than caudal. peduncle. Lower and upper r a l s  and outer edge of dl rays 
grey; submarginally a yeU.0~-orange ver t ica l  band. The f i n  i s  pale 
brown from band anteriorly. Anal f i n  sane a s  dorsal. Pelvic f in s  
so l id  black with dorsal membrane p d e  grey. Pectoral fin black. Dppe 
pa r t  of base ~hhite. Caudal spine yellow. A dark blue l i n e  across 
snout, lower edge of operculum and below pectoral f in .  

Habitat: This small species is scattered over the a t o l l ,  moderate -- 
abundant on17 on the lagoon shore reefs  in t k e  v ic in i ty  of Garue Pass. 
It is often in association with Acanthurus achi l les .  

Raroien m: none. It i s  of no importance t o  the natives. 

Acanthr~rus SD. two.--This species has a brow3 blue base t o  dorsal and anal 
f i n s  which i s  completely l o s t  i n  preservation. Color noSes prepared 
one week a f t e r  preservation of speciinens from statLon 47: Solid black 
on head and wdy except f o r  yellow-green spot bek'nd eye on la rge  
specimen and suffuse yellow-green before and a f t e r  eye on smaller 
specinen. Dorsal with narrow blue before base that in l i f e  i s  br i l -  
l i a n t ,  shadiag in to  the black of the reminder  of the fin. In larger 
specixen there i s  also a blue patch on middle of l a s t  s o f t  r a p .  
Spincus dorsal w i t h  orange-brown irregular  streaks and spots on mem- 
brmes extending lengch of spinous fir.. Cat:aal f i n  so l id  black. 
C a ~ d a l  peduncle spine suffuse black, surrounded by a narroii intense 
black area. Anal f i n  largely blue, in  l i f e  intense blue at.baee; 
longitudinal blue streaks near edge surrounded t y  blue-black and 
basally blue s t r ipes  extend on the membraries; edge of s o f t  f i n  an- 
t e r i o r l y  edged i n  blue; posteriorly edged in black; submarginal area 
a t  posterior angle yellow green; an ter ior ly  f i n  has orange-brom ir- 
regular streaks. Pelvic f i n  basally blue with orange-brown streaks 
out membranes. Distal ly  orange brom streaks dusky and pelvic f i n  
mostly bleck. Pectoral f i n  sol id  black. 

Stations: 47(2), .60(9). 

Habitat: Scattered over en t i r e  a t o l l  around coral heads and -- 
shore reefs,  but abundant only i n  eastern channels between i s l e t s .  
T h i s  is the la rges t  q e c i e s  of Acanthum a t  Rsroia and could only 
be taken by spears o r  hook and l ine.  

Tuamotu name: AVAX. The natives use the adul ts  f o r  food. 

Ctenochaetus s t r i w s u s  (Bennett) .--This species i s  so l id  dark brown with 
longitudinal wavy l ines .  Teeth long and movable, br is t le- l ike.  Life  
colors prepared a t  s ta t ion 57: Head without markings except for  t iny  
orange spots over top of head from snout to  around dorsal f i n  base, 
dom to around eye and on operculum. Body with numerous narrow Longi- 
tudinal wavy blue l i n e s  extending length of body. Breast so l id  bmm, 



but l i n e s  start below pectoral  f in;  sides of be l ly  w i t h  blue l ines .  
Caudal peduncle with blue l i n e s  to a ve r t i ca l  from caudal peduncle 
spine. Iris gold, rjnged with blue. Dorsal f i n  bromish-black, nar- 
rowly edged i n  black to upper angle of s o f t  dorsal. Soft dorsal with 
numerous s t r a igh t  blue l i n e s  a s  on body extending t o  posterior edge of 
fin. Caudal fin '  uniform, dark a s  body. Middle rays narrowly edged 
in hyalin, bordered by a black crescent. Anal f i n  same a s  dorsal. 
Pelvics same color a s  body. Pectoral rays brown, membranes hyalin. 

Habitat: Abundant around a t o l l  wherever there i s  act ive coral 
growth, par t icu lar ly  on lagoon coral heads. 

Tuamotu m: Actually none, although the nat ives  r e fe r  t o  it by 
the general name uHMI.tl The natives do not  e a t  them. 

Ctenochaetqg SD& =.--Life colors taken a t  s ta t ion  66: Adult so l id  black 
except f o r  b r ~ g h t  yellow around eye and pure mhite t a i l .  Smaller 
specimens (95 m. S.L.) have reddish-orange on s ide in  region of 
pectoral  fin. Pectoral f i n  yellow d is ta l ly .  Pelvics tinged with red 
and basal portion orange-red. Remarkable f o r  i t s  long movable br i s t le -  
tee th  and Seciduous scales. I was cut  on the hand by the caudal spine 
of the la rgea t  speclmen a f t e r  it was speared. Immediately there was 
acute nain in the hand and arm. Swelling and a painful throbbing 
s t a r t ed  within minutes a f t e r  the cut. Within an hour my hand was so 
swollen I could bend the f inger  t i p s  only s l ight ly .  In the meantime 
I had cut the wound in  an attempt to flow the poison out. My arm was 
s l i g h t l y  swollen and ached c lear  to  the shoulder when I moved it. 
Within two hours a f t e r  the cut the wound was t rea ted  a t  the vil lage.  
The hand remained moderately swollen f o r  a day and completely subsided 
by the second day. The pain remained a t  i ts  peak f o r  a day and did 
not  disappear u n t i l  a f t e r  a week had passed. I had been cu t  by prac- 
t i c a l l y  a l l  of the other surgeon f i shes  a t  Raroia, but none caused more 
than an immediate i r r i t a n t ,  except f o r  Ctenochaetus strinosus. The 
e f f ec t s  of the poison from 2. strinosus on two occasions las ted  f o r  
approximately 3-4 hours, but the pain was much l e s s  than in 2. SD. one. 

Stations: 66(3). 

Habitat: This small species i s  charac te r i s t ic  of the la rge  lagoon 
coral  heads with abundant free-growing aigae. I t  l i v e s  on the f l a t  
coral  tops, feeding a t  high t i d e  and moving down the s ides  of the 
coral  heads a t  low tide.  It never was taken by rotenone, despite re- 
peated attempts and i s  very d i f f i c u l t  to spear, being wary and extremely 
agi le .  It i s  moderatelx abundant on the  shallow reefs  bordering Garue 
Pass, i n  association with _Zebrasoma rostratum. 

~. , .., . 
Raroian m: None, although the . .  %tiv& . ,  a r e  very a f ra id  of t h e i r  

, caudal'sgines and will not  spear them. .. ,Thenatives do not use them f o r  
.i b o d .  



Zebrasoma veliferuq (Bloch) .-Coloration same as  specimens observed i n  Line 
Islands. Color notes will have to be taken from kodachrone s l i d e  taken 
a t  s ta t ion L2. 

Habitat: A typical species of iagoon coral heads and western lagoon 
shorereefs ,  although never more than ten seen a t  any one loca l i ty ,  o r  
more than 20 on any coral head. This species w a s  never observed nhere 
there are  strong currents (e.g., Game Pass, i n t e r - i s l e t  channels) o r  
on the outer reefs. 

Raroian 5 1 :  Well known t o  the natives as  PAKEREF.0; they some- 
times e e t  t h i s  specjes, ht do not par t icu lar ly  f i s h  f o r  them. They 
a re  harc! t o  spear, because they are wary and never s t r ay  f a r  from 
coral growth. 

Zebrasoma rostratum ( ~ k t h e r )  .--Life colors prepared a t  s ta t ion  33: Solid 
black body and f ins .  Caudal spine white. 

H ~ b i t a t :  l%is species is ra re  a t  Raroia except m the lagoon shore -- - 
reefs  immediately south of Game Pass. A few individuals were a l so  seen 
on iegoon coral heads. It was found i n  association with Ctenochae* 
s t r i . ; ~ ~ .  -- 

aaroian name: None. The natives pay no at tent ion to it. --- 
Zebrasoma flavescens (Bennett) .--One specimen d e f i n i t e ] . ~  observed in the 

yellow phase on a large coral head i n  the lagoon $ mile from Oteremu 
I s l e t .  It was approximately s-4" long. Its coloration was so l id  
yellow without any black. It was with the only yellos; specimen of 
Ins id ia tor  epibulum I saw a t  Raroia. The l i f e  color of the specimen 
of Z. flavescens taken a t  s ta t ion  23 was so l id  black. One other 
black specimen mas observed on lagoon shore r ee f s  immediately south 
of Garumaoa village. 

Stations: 23(1). 

Habitat: Only three observed during the en t i r e  summer so believed 
to be ra re  a t  Raroia. The natives say they seldom see t h i s  species. 

Raroian name: none. 

tuberosus ~ a c 6 ~ i d e . - - ~ i s t i n c t i v e  characters short  f l a t  compressed 
llhorn" on forehead; blue spots and l i n e s  on body; long caudal fila- 
ments. Life colors prepared at  s ta t ion 60: General body and head 
color dark grayish brown. Head w i t h  a blue-black suffuse s t r i p e  for- 
ward from eye. Blue spots on head below and ab-ge eye. Lips blue- 
black. Body with numerous ver t ica l  blue wavy l i n e s  on middle of side. 



Sides of breast  and bel ly  with numerous s m a l l  blue spots extending 
poster ior ly over middle of anal fin.  No markings arqund spines other 
than blue l i n e s  and spots. Abve blue l i n e s  on s ide la rger  blue spots 
same s i ze  a s  on head. Blue l i n e s  on boty behind middle of anal f i n  
extend to anal fin and curve forward ventrally. Dorsal fin so l id  brom, 
blackish brom basally. Caudal f i n  black basally, t o  blackish brom 
on outer one-fourth; edged i n  white. Anal f i n  brown, basally with 
short  i r regular  blue l ines ,  one for  each membrane, crossing the poster- 
i o r  spine behind. Eye ringed with blue. Iris narrowly ringed blue, 
most of iris brown. Operculum edged in dark blue. Pelyic f i n s  brom, 
edged in black. Pectoral f i n  blue-black, a blue l i n e  a t  base on lower 
rays. A t  s ta t ion 33 it was noticed t h a t  the blue markings were br i l -  
l i a n t  blue, especially the s p l a h  marking behind the pectofal f in .  
Dorsal and a n d  edged in blue. 

Stations: 33(7), 60W. 

Habitat: Very res t r ic ted  a t  Raroia, according t o  the natives and 
my ovn observations, t o  a few lagoon coral heads approximately 2 
kilometers noztheast of Oneroa Village and t o  Game Pass. It i s  very 
abundant i n  the Pass where it is taken by hook and l ine.  

Earoim w: KMNlA; it is  considered an excellent food f i s h  
by the natives, who principal ly  take them with spears. 

Naso eoume (Lesson).--Life colors taken a t  s ta t ion 43: Overall greyish - -.- 
blacb except f o r  vhi te  caudal f in .  Dorsal fin brownish. Caudal fin 
black edged; middle of f i n  white, basally dusky. A ve r t i ca l  pale gray 
band through middle of white area. Anal fin blackish. Body w i t h  
numeyons ve r t i ca l  mvs  of t i ny  spots that tend t o  form in to  l i n e s  in 
some specimens. 

Stations: 43(9), 45(5). 

Habitat: Very res t r ic ted  i n  dis t r ibut ion a t  Raroia, according t o  
the natives and my own observations to a fern lagoon coral head4 in 
the region of W a k ~ t o , ~ ~  1* miles eas t  of Tetakaga, r e s t  s ide gf a to l l .  
These f i shes  a re  extremely wary, completely avoiding our attempts t o  
k i l l  them by rotenone, o r  spear them by normal means. They also do 
not  b i t e  on a hook. These unicorn f ishes remain about 10-100' away 
from the s ides  of the coralheadg, remaining motionless in schools ap- 
proximately 10-20' from the surface over water approximately 80-150' 
deep. For reasons I cannot guess they primarily gather on the north 
s ide  of the coral heads. No other f ishes seem t o  associate with them, 
although occasionally they would forage f o r  food a t  the base of the 
coral head 40-100' from the surface. Only adul ts  were seen. The 
natives prize t h i s  species a s  the best  eating of the acanthurids and 
have devised a way of spearing them. A twelve foot  single-pointed 
spear i s  used, and a dead adul t  a. eoume is jiggled on the end of the 
spear. The native usually stays at  the surface on the edge of the 
coral  head, thrusting the dead adult  a t  the nearest  school, which w i l l  



usually be 8-20' beyond the end of the spear. Some of the school w i l l  
be a t t rac ted  by the unusual an t ics  of the dead adult. When a less 
cautious individual gets close enough, the native o i l 1  pul l  the spear 
out'of the decoy with a quick jerk and in one motion lunge a t  the 
othdr, spearing it before it can get away. This method of spearing 
i s  very d i f f i c u l t  and only a few natives a t  Raroia can do it. The 
natives t h a t  have mastered t h i s  method usually can spear about 4-5 in 
an hour. 

Raroian m: TATIHI. 

&Q annulatus (Quoy and Gaimard) .-Life colors prepared a t  s ta t ion 33: 
Solid gray in l i f e  with a f a i n t  orangish band a t  pectoral base and a 
f a i n t  orangish area around spbe on caudal peduncle. Dorsal and anal 
f i n s  with oblique yellowish-orange and hlue streaks. 

Habitat: Sol i tary individuals were observed i n  Game Pass, and 
on the sestern lagoon coral  heads and shore reefs.  Not more than three 
were ever seen a t  any one time. Only la rge  adults seen. 

Raroia? -: UME. The natives spear them for  food. 

Naso l i t u r a t u s  (Bloch) .--Distinctive coloration orange around caudal spines, - 
orange streak from mouth t o  eye and prolonged caudal filaments. Life 
colors taken at  s tat ion 60: General color of head and body gray. Head 
blackish gray on top of sr.out and before dorsal fin. Lips so l id  
orange. A yellow l i n e  from f ront  of eye t o  behind r ic tus .  Yellow 
across en t i r e  in te rorb i ta l  and over post and supraocular region where 
it is tinged with green. Iris si lver ,  outlined in  black. Eyeball 
l ined with a horizontal blue l i n e  above iris which is  bordered by 
black dorsally. Anterior n o s t r i l  surrounded by a blue ring; narrow 
blue l i n e  above posterior nos t r i l .  Teeth brown. Body so l id  dark gray 
above shading in to  yellowish gray on body. Operculum yellowish. An- 
t e r io r  caudal peduncle spine w i t h  a sol id  orange saddle, continuous 
below but  not  qui te  joined on top; posterior spine with a similar- 
sized patch which i s  not continuous around peduncle above o r  below.. 
Spines so l id  orange with blackish t ips .  Dorsal fin so l id  black; edge 
of spines narrowly white and an i r regular  mhite spot on each membrane 
near t i p  t h a t  becomes larger  in posterior spines. Soft  dorsal narrowly 
edged in white bordered by a f i n e  black l ine ,  then a broad white l ine.  
Basal two-thirds of f i n  black. Caudal f i n  sol id  gray; middle rays 
edged hyalin, then narrowly grayish black. Next t o  t h i s  coloration 
is a yellow green crescent which ends before the upper and lower fila- 
ments s t a r t .  Anal f i n  narrowly edged in white, bordered by a narrow 
black l ine ;  remainder of f i n  basally yellow green shading half way out  
the fiir into brovmish orange. Pelvic fin pale yellow-orange, an ter ior  
rays bordered in  black. Pectoral f i n  black, white hyalin t i p s  to the 
membranes, shaded w i t h  yellow, which i s  par t icular ly dominant a t  the 
base of the l a s t  rays. 



Habitat: hidely dis t r ibuted wherever there is active coral grovth 
on the a to l l ,  but par t icular ly abundant on the lagoon coral heads and 
west shore reefs.  This is  the only species of tha t  was taken by 
rotenone, ye t  not  more than one o r  two were ever k i l l ed  a t  a s ta t ion,  
despite 10-25 being present in  the poisoned area. The natives ac- 
t i ve ly  f i s h  for  t h i s  species with spears, it being a moderately im- 
portant food fish.  Larger young t o  adults commonly observed. Smaller 
specimens never seen. 

Raroian name: TAREI. -- - 

FAMILY ZANCLIDAE 

Moorish Idols 

Zanclus cornu+;us is  found in  all eight  habi tat  zones (see Ecology) but --- 
is r a r e  i n  surge channels, and absent from in ter - i s le t  channels except 'or 
a few in Gerue Pass. Tne natives do not  e a t  Liem. 

Zanclus cornutus (Linnaeus) .--No spine present a t  corner of mouth. Life 
colors of specimen from stat ion 61: Vertical bands black. Body yellovr 
betweon bands. Head broadly black through eye superiorly t o  dorsal 
f i n  Snse. Two pale b lu i sh -~h i t e  bands extend across in t e ro rb i t a l  from 
eye. Lover half  of snout black. Top of snout with a median black l i n e  
from snout t i p  t o  interorbi ta l .  Orange saddle on top of snout bordered 
by black. Light region on head pure white. Caudal peduncle yellox, 
black l i n e  bordered by a narrow white l ine.  Dorsal f i n  pale black a t  
base anteriorly; t i p  of long filament rh i t e ;  posterior edge of f i n  
narrowly black, submarginally white. Edge of caudal f i n  hyalin; broad 
ve r t i ca l  black band on fin bordered anter ior ly and posteriorly by a 
mhite l ine .  Anal f i n  pale black anteriorly; posterior edge black bor- 
dered submarginally by white; l a s t  rays yellovr a t  base. Pelvic f i n s  
black. Pectoral f i n s  hyalin, upper base orange. 

Stations: 65(2), 61(1), 66(2). 

Habitat: Moderately common a t  Raroia but extremely d i f f i c u l t  t o  
obtain. This species is  widely scattered throughout lagoon on shore 
reefs  and around coral heads. I t  is  most abundant on western shore 
reefs.  Fewer individuals l i v e  in pot holes and roofed over surge 
troughs on the outer reef f l a t  and in  Game Pass. In the lagoon it 
i s  often in association with Heniochug. 

Raroinn w: PANAPANA. 



I FAMILY SC,OpAENIDAE ' 

Rock ~ i s h e ' s  

A t  l e a s t  ten species of the family Scorpaenidae were tkane a t  Raroia, 
but ident i f icat ion of the smaller spechens was so confusing tha t  only p a r t  
of the collections a re  recorded. The family i s  most abundant on the outer 
reef flat, par t icu lar ly  in sea urchin holes behind the coral l ine ridge. 
To a l e s s e r  extent the group i s  common in surge channels and on lagoon 
shore reefs,  but is very r a re ly  seen on lagoon coral heads. 

The nat ives  f ea r  a l l  of them as  being venenous, but actual ly  only 
Pterois,&caaenodes, Scorpaeno~sis pibbosus and Smanceia appear to  
r e a l l y  belong in t h i s  category. The natives do not e a t  any of them. 

Pterois  vol i tans (Linn~eus)  .--Life colors of specimen from stat ion 61: Head 
and body with brom ve r t i ca l  bands separated by white o r  reddish-white 
narrow interspaces. Head dark brom above, dorsally coveled w i t h  
reddhh-white narrow l ines .  Supraocular f l ap  s t r iyed black and white. 
Snout white except for  tno brom spots borciering u,oer jaw. Wnite 
f i ap  a t  side of mouth d i s t a l l y  and posteriorly edged d : t h  orange. 
Lowr preowernular edge with two orange c i r r i  with ea white l i n e  dom 
the center. :Tris t lack  above and below, otherwise golden to bromish-. 
golden. 'Underside of head white. Breast Fjhite, crossed by two pale 
l i nes .  Ejeily khi te  except f o r  bands continuous across veptor. Spin- 
ous dorsal h(embranes pale brown; dorsal spines crossed by broad black 
g d  reddish-white bands. Soft  d o r s e  hyalin except f o r  a@proximately 
f i v e  black cross bands on rays. Caudal f i n  hyalin except f o r  5-6. 
ver t i ca l  s e r i e s  of spots a s o n  s o f t  dorsal. Anal f i n  similar to  
caudal, w i t h  white dots  more prominent. Pelvic fins witti reddish- 
white rays; membranes sol id  pale black:. Pectoral f i n s  with rays 
reddish-white;basal section of ray@ with three black to  brow hands; 
outer  portion of membr+nes'wi~ . .  largeround . , ,  black spots, not more than 
t w o  per membrane. : . ,  . .  , .  , : 

Habitat: Outer reef f l a t  under rocks. Observed nowhere e l se  a t  
Raroia. . I 

Raroian *: TATARAIHAO. 

Scorpaenodes parvipinnis (Garrett j  .-Dorsal spines very short. Scales ex- 
tending onto so f t  dorsal and anal f ins .  Head and body coloration 
mottled l i k e  coral l ine algae. Life colors of specimen from s t a t ion  
17: Ground color l i g h t  brown to lavender and pink. Head with dark 
brom str ipes .  Iris in t r i ca t e ly  s t r iped with orangish-red and brown. 
Eyeball yellow bordered by greenish-brown. Body with a broad ver- 
t i c a l  brown band that i s  bordered above and below by pink markings. 
Caudal peduncle w i t h  a dark brown ver t ica l  s t r ipe.  Soft  dorsal, anal 
and caudal f i n s  with yellow spots. Caudal f i n  bright yellow. Pelvic 



fins dark brown with pink and yellow markings. Pectoral f i n s  crossed 
by a ve r t i ca l  bromish-purple s t r ipe  near base; remainder o f ' f i n s  
yellow with a bright yellow spot. 

Stations: 17(1). --- 
Habitat: Observed in sea urchin holes behind coral l ine ridge on 

outer  reef f l a t .  

Raroian name: none. -- - 
Scoruaenodes so.-%.--Thirteen dorsal  spines present. Tvo black spots on 

s o f t  dorsal. Long f l a p  on s ide of upper jaw.  Life colors of speci- 
men from s ta t ion  61: General color br ight  orange with bromish t o  j e t  
black markings. Head br ight  orange on in te rorb i ta l  region, t i p  of 
snout and above upper l i p .  Jaw f l a p  s t r iped black and orange. Iris 
marked with 6 broad black bands tha t  extend almost t o  lens  border. 
Lens border x r r o w l y  ringed in black crossed by numerous brown l ines .  
Top of snout dusky black. Side of opercu;um also dusky black. Lower 
helf  or^ head orange mottled with dusky black. L i y  dusky orange. 
Body crcssed by f i v e  broad suffuse ver t ica l  bands; various scales  
pure black t o  orangish-brswn; interspaces orange, except xhi te  ke- 
tween l a s t  two ve r t i ca l  bands. Spinous dortlal bassl ly  orange where 
body interspaces continue on f in ;  membranes bluish-gray, d i s t a l l y  with 
one o r  tvio longitudinal white l ines ;  spines d i s t a l l y  crossed by three 
o r  four blacK bands, Soft  dorsal  mith two b r i l l i a n t  black spots sur- 
r o u n ~ d  by orenge and black rings; basal region of s o f t  dorsal  scaled 
and col-ored l i k e  body. Caudal fin membranes hyalin; rays crossed by 
approximately s i x  black spots. Anal fin edge white; middle of f i n  
c r ~ s s e d  by a white longitudinal l ine ;  basal. region of f i n  gray, 
darker enteriorly.  Outer region of f i n  with approximately s i x  suffuse 
black spots. Pelvic f i n s  dusky black, edged i n  white, and with a 
basal white spot posteriorly;  middle of fin shades t o  xhi te  on pos- 
t e r i o r  rays. Pectoral f i n  b r i l l i a n t l y  marked with four ve r t i ca l  
black l i n e s  a l ternat ing with orange; lower simple rays crossed with 
white and black bands; base of f i n  orange-brown. 

stations:  10(1), 61(1). .. , . 

Habitat: Known only from outer reef f l ak  under rocks. 

Raroian m: T A T M H A U .  

Scorpaenopsia gibbosus (Schneider).--Large p i t  present under eye. Head and 
body mottled grey and white. A ve r t i ca l  grey band present on caudal 
fin. Two dark bands extend across pectoral  f i n .  

Stations: 12(1). 

Habitat: Only one specimen noted from shore r ee f s  next to Garu- 
maoa Village in lagoon. Natives say the dorsal  spines a re  poisonous. 

Raroian m: PUGA PUGA VEVE. 



comaenopsis SD. =.--Lateral l i n e  wj.421 35 scales. Palat ine teeth absent. 
No p i t  below eye. Ground color mottl.ed pverall ,  blsnding with c o r d -  
l i n e  algae of coral l ine ridge. Upper region of back green. Fins 
reddish. Head mottled ~ i t h  grey, lavender, green, red and orange. No 
d i s t i n c t  bends on body. A11 f i n s  also mottled. 

Stations: 7(2), 8(2),  9@),  l7(2) ,  61(3). 

Habitat: Hides i n  holes in  coral along reef f l a t  and in lagoon. 

Raroian w: none. 

corpaenon~:q& -.--Palatine teeth absent. Thir ty  l a t e r a l  l i n e  scales. 
P i t  i nd i s t inc t  beloa eye. 

Stations: 17(2). 

Habitat: Noted from sea urchin holes behind coral l ine ridge on 
reef f l a t .  

Ral-oian B: none. - 
comaenopsis s ~ . . l $ a . - - B o d y  with broad l i g h t  brown ve r t i ca l  band. Brown 

streaks radiat ing from eye. Caudal peduncle crossed by a ve r t i ca l  
brom band. t i f e  colors- of specimen-from s ta t ion  58: Ground color 
l i gh f  brown. Head pale whitish-bromn, somewhat darker on top of head. 
Ejie i:itn four dusky black l i n e s  radiat ing from i t s  lower margin across 
l i p s  end suborbital region. F i r s t  three l i n e s  ending on upper jaw. 
Mid-dorsal l i n e  with a black spot on snout, a brown spot an ter ior ly  
on in terorb i ta l ,  and three suffuse ve r t i ca l  l i n e s  across poster: l o r  re- 
gion of interorbi ta l .  Occiput with a suffuse ve r t i ca l  l i n e  and spots 
on nape. Bo& with two suffuse superior bands ending above l a t e ra l -  
l ine .  A brovinish black spot js present behind upper ang1.e of opercu- 
lum. Most of body covered with a s ingle  broad brotm ver t ica l  band 
t h a t  extends t o  belly; poster ior ly it ends below l a s t  s o f t  dorsal rays 
a t  end of anal fin base. Base of caudal f in crossed by an i r regular  
ve r t i ca l  brown band. Spinous dorsal coloration similar t o  body, with 
brown spots on the spines. Soft  dorsal reddish-brown basally, with 
six se r i e s  of oblique brown sppts on rays; membranes hyalin a t  t i p .  
Caudal fin regularly spotted with brom on raya; membranes hyalin. 
Anal f i n  basally red, edged in brom; middle of f i n  with eight brom 
spots; edged hyalin. Pelvic f i n s  with a few scat tered brown spots, 
pale  red t o  hyalin a t  t ip .  Pectoral f i n s  with 2-3 ve r t i ca l  rows of 
brown spots; base yellow; membranes hyalin. 

Stations: &(6), 58(1). 

Habitat: Common in surge channels. 

Raroisn e: none. 



Scomaenopsis SP. four.--Subrbital spine extending dom over.side of upper 
jaw. Head and body covered with numerous black spots. Life colors of 
specimens from s ta t ion  58: Ground color brownish-grey. ,Body covered 
by brownish-black t o  black spots, i r regular ly arranged so t h a t  there 
are  no l i n e s  o r  bands. Belly white except for  a few brom spots. Head 
covered by t iny  black spots. Iris gold, outiined with an orange-red 
ring. Dorsal f i n  mottled l i k e  body, edged i n  ormge-black. Soft  dor- 
sal shading to hyalin d is ta l ly .  Caudal f i n  w i t h  approximately four 
ver t ica l  s e r i e s  of brownish-black spots on rays and membranes; edge 
of f i n  pale red. Anal f i n  with scattered brownish-black spots, t i p  
of fin hyalin. Pelvic f i n s  with suffuse brom spots, remainder of f i n  
hyalin. Pectoral f i n s  w i t h  six se r i e s  of brom spots following the 
contour of the  f in .  

Stations: 45 (2 ) ,  58(3). 

Habitat: Observed in surge channels. 

Ra~oian name: none. - 
Jaenianotcs i.ri~car.thu:: ?&~6~8de.--0ne specimen sol id  bI.ack. The other 

specimeu t a k f s  a t  s ta t icn  66 was mottled l i k e  c o r d l i n e  algae. 

Stations: 66(1). 

Habitat: Two specimens collected from under rocks on outer reef --- 
f l a t  axi on shore reef in Game Pass. 

Raroian name: none. . 

Smanceia verrucosa Schneider.--Grey in color. Body a s  broad a s  deep. 
Head broader than deep. 

Stations: 12(2). 

Habitat: Observed only in We lagoon on the vestern shore reef 
f l a t .  This species hides in holes under rocks and in the coral dur- 
ing the day; a t  night i t  comes over the f l a t s  near shore to feed. 
They a re  completely unafraid and refuse to  move, even when poked. 
men disturbed they remain perfectly s t i f f  and can be pushed o r  h i t  
without making any movement. However, when they have had enough, 
they make a slow del iberate  retreat .  

Raroian m: PUGA PUGA. . . .  . 
. . .  . 

. . 
. . . .  

FAMILY CARACANTHIDAE . , . . 

This family i s  one of the most abundant in the cracks and holes of the 
outer reef f l a t ,  but i s  r e s t r i c t ed  to very shallow water between the  inner 
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edge of the coral l ine ridge and inner beachrock t i d e  pools. It is found 
in close association w i t h  Paragobiom in t h i s  reef f l a t  region. Occasion- 
a l ly ,  specimens are  taken elsexhere around the a t o l l  on lagoon shore reefs  
o r  on lagoon coral heads. It i s  rare ly  seen in a habi ta t  over two f e e t  
deep. The natives have no name f o r  t h i s  group, being too small to  be of 
any consequence to them. Only two species seen at  Raroia. 

Caracanthus unipinna (Oray).--Dorsal fins f u l l y  united without a notch. 
Life colors of specimens from stat ion 57: General color grey to black- 
ish-brown, head and breast  l ighter .  Dorsal and anal  f i n s  dark grey 
a t  base, shading t o  l i g h t  grey d is ta l ly .  Caudal fin grey, somewhat 
l i g h t e r  a t  t ip .  Anal and pectoral fins l i g h t  grey. 

Habitat: A s  described under the family. 

Caracanthus maculatus (Gray) .--Dorsal f i n s  separated by notch. Life colors 
of speoimens from s ta t ion  57: General color of head and body grey, 
f8dir.g t o  greyish-white below. Spots on head and body reddish-brovm 
a u t e ~ i o r l y  t o  brown posteriorly. Lower side of head and body without 
spots. Iris gcld around iens  t o  black d is ta l ly .  4 1 1  f i n s  pale a t  
base, shading t o  dusky black a t  t i p ,  except caudal nhich i s  pale black 
w i t h  a hyalin edge. Pectoral fin with reddish-brown spots on base 
and lover pa r t  of f in .  

Habitat: A s  described under family. 

FAMILY BOTHIDAE 

F l a t  Fishes 

Only one species of f l a t f i s h  was seen at  Raroia, and the natives said 
there was only t h i s  one there. 

Bothus pantherinus (R[jppell) .--Eyes on l e f t  side. Life colors of speci- 
mens from stat ion 58: Extremely variable in color but with s tab le  
pattern. Ground color ranging from bromish-white t o  brown, gray o r  
black. Head and body covered with i r regular ly  outlined c i r c l e s  w i t h  
pale centers. Head orange to reddish-brown between eyes. Numerous 
s m a l l  blue spots around eyes. Fins mottled l i k e  body with smaller 
c i rc les .  Edge of dorsal and anal f i n s  hyalin. Pectoral fin with long 
filamentous upper rays in ia rger  specimens. Three black spots on body 
on horizontal l i n e  from eye. Anteriormost black spot large, approxi- 
mately same diameter a s  in te rorb i ta l  width, s i tuated immediately above 
pectoral base. Second black spot approximately as large a s  eye, sit- 
uated equidistant between f i r s t  spot and end of dorsal ffn. l h i r d  
black spot often f a in t ,  near caudal peduncle below end of dorsal f in.  



Habitat: Abundant on the outer reef f l a t  around the a t o l l  and to 
, a l e s s e r  extent on the gravel and sand in t e r - i s l e t  channels. Rare in 

the lagoon, but occasionally occurring on the sandy tops of lagoon 
coral heads and shore rbefs. 

FAMILY BALISTIDAE 

Trigger Fishes 

Eight species of t r igger  f i shes  were taken and I doubt if more than one 
o r  two other species occur a t  Earoia. The natives asserted tha t  we  had col- 
lected all the d i f fe rent  kinds occurring a t  this a to l l .  All species except 
those of the genus Bal i s taws  a r e  abundant a t  Garue Pass and immediate vi- 
cinity;  they a lso  abound i n  deeper water on the outside deeper reef shelf ,  
but a re  r a r e  in the lagoo?. The genus Bal i s taws  i 9  very abundant on the 
outer rsef  f l a t  around *e a t o l l ,  and to a l e s se r  extent is found wherever 
there i s  cojsal i n  the l a ~ o o n .  Almost all the t r igger  f i s . ~ e s  make grunting 
sounds when caught, t he  genus Balietavus making the louSest noise. A i l  
species, except those of the genus B a l i s t a ~ u s ,  take a hook and are  eaten 
by the  natives. 

Bal is tes  vidua Richardson.-Distinctive coloration of caudal fin rose-red. --- -- 
Pecto2el fin yel.10~. m i t e  dorsal and anal f i n  edged in black. Life 
colors prepared a t  s ta t ion 33: Head and body dark bromish-black 
overall .  Iris dusw golden. Lips dark brown. Teeth white. Eyeball 
j e t  black. Spinous dorsal brownish-black. Dorsal and anal f i n s  edged 
anter ior ly  and d i s t a l l y  by narrow black band. Remainder of f i n  pure 
white. Caudal f i n  narrowly edged dorsally md ventrally by black. 
Caudal f i n  rose-red, somenhat fading a t  posterior edge. Base of f i n  
and posterior par t  of caudal peduncle white. 

Stations: 33(1). 

Habitat: Only one specimen i n  Garue Pass taken. The natives say 
it is f a i r l y  common i n  the Pass and along the outer deeper coral s h e l f  
on the west s ide of the a to l l .  None seen other than the example taken. 

Raroian w: POPOGA. 

Balistes undulatus Mungo Park.--Distinctive coloration of black around caudal 
peduncle spines. Orange streak extending from mouth to below pectoral 
fin. Li fe  colors taken a t  s ta t ion 33: Str ipes  on body bright orange, 
those around mouth brightest. Lower jaw with bright orange around mid- 
dle. Tip of upper jaw orange. Otherwise l i p s  blackieh-brown. Iris 
pale green, eyeball brown. Lens narrowly ringed in gold; radiat ing 
l i n e s  from lens; on pale green eight suffuse orange l ines;  on brown 



10 blue l i n e s  bordered by black l ines.  General color pattern of num- 
erous orange l ines:  6 l i n e s  f r o m  eye (counting or,e above and below) 
across in te rorb i ta l ;  16  l i n e s  from oranE;e spots below to middle dorsal  
rays. Spinous dorsal  b ~ o m ,  black a t  t i p  of f i r s t  membrane. Soft  
dorsal  and anal w i t h  orange longitudinal l i n e  a t  base. A l l  rays pale 
bluish gray a t  base, rema-r orange. Membranes hyalin. Caudal fin 
w i t h  outer rays orange, middle rays yellow. Caudal peduncle with ver- 
t ical orange l ines .  Pectoral  f i n  w l t h  orange rays, pale black a t  
t i p s ,  membranes hyalin. 

Stations: 33(3). 

Habitat: Collected only i n  Game Pass. An adul t  was observed on 
a lagoon shore reef on the northeast s ide of the a to l l .  

Raroian m: KOKIXI  KARAVA. 

Bal is tes  fuscus Schneider.--Distinctive colors consist  of black fins with 
yellow-orange edges (except spinous dorsal  which is so l id  black). Life 
colors prepared from an example taken a t  s ta t ion  33. General color 
dark grey. Iris greenish gold. F i r s t  dorsal  dusky black. Dorsal and 
anal black t o  brownish black, f i n  edge yellow-orange. men viewed 
through l i g h t  dorsal  has a basal pale brown longitudinal l ine .  Lower 
half  o f f ln  has se r i e s  of four spots on each membrane in a ve r t i ca l  l i n e  
t h a t  tend t o  form into l i n e s  posteriorly.  Anal f i n  similar. Caudal 
f i n  black t o  dark brom, the posterior edge of the middle rays a r e  
yellow-orange to hyalin a t  t ips .  Pectoral fin black with pale brownish 
yelloti margin. 

Stations: 33(2). 

Habitat: Scattered indiviciuals seen around lagoon coral  heads; 
it is most abundant in Garue Pass. 

Raroian m: KOTARO; 

Bal is tes  capis t ra tus  Shaw.--Distinctive coloration of so l id  brown overal l  
except lower l i p  orange, with a pale brown l i n e  above and below l ip s .  
Numerous rows of s m a l l  spines on posterior pa r t  of body. Life colors 
taken a t  s ta t ion  33: Lips grayish purple. Posterior edge of lower l i p  
orange. Pale l i n e  around l i p s  brown, s l i gh t ly  orange below. I r i e  
brom, somewhat golden anteriorly.  Pectoral f i n  green, outer edge 
abruptly dusky black. 

Stations: 33(2). 

Habitat: Seen and taken only i n  Game Pass. The natives very 
r a re ly  see t h i s  f i sh  and know l i t t l e  about it. 

Raroian m: none, other  than the general t r igger  f i s h  name of 
KOKIRI. 



, i l  ' I .  . . . u .. . <, . .... , .  
* '  , t '. ' . .  :. , !,,. i,,:? ; i: * >, . : . 

,x.. . M i s t e s  & ~ . -&harac t e rbL td .  by sevan  horizon^ rbw8.c.f 3pines.on 
:-!I.:: :. :drndal:peduqclbr.: A l l *  f inhwith black band near .edge; ' Rlaok streak 

: : . around ey&i.,,!.Ufe -color$,iodf a specimen from. station 60: General 
color slate-grey riith;thbLwhite hi: th6toaudal Bhowing up as  the most 
distinctive marking in l i fe .  Head w i t h  black streaks bordering upper 
jaw, and medially on snout through eyu, gill,apening, -onto b e  of 
pectoral.fin. Lower l i p  brom, dist inctly marked with numerous 

.. . black lines. Lens golden green w i t h  6 broad l ines  radiating from lens. 
Eyeball dark grey with 20 wavy hlack lines radiating from cornea. 
Spinous dorsal dusky black. Soft dorsal and and white with a broad 
black band near tip. Last ray8 dusky black a* h e . '  Caudal f in  edged 
w i t h a  broad black band. Upper and loner long rays black; entire ba- 
sa l  area dusky .plack; middle of caudal f in  white. Pectoral f i n  white, 
a broad black band near t i p  of fin. Edge of p'ectoral f i n  white. 

Stations: 15(1), 27(1), 33(4), 60(1). 

Habitat: This  is the largest trigger f i sh  a t  Raroia, and indivi- 
duals are found in Garue I?ass, in inter-islet channels with swift 
moving water ( a t  high tide) and along the outer deeper coral shelf on 
the west side of the a ta l l .  The natives spear it for  food atid oc- 
castionally take it on hookeand Line. . . . . .. . - :. . ! : ' L.. 

, . .  '&ofan nbe<: KOKIRI PAGO. . . . . . .. . .,;, . . .  . 
Baliatapus rectanalus  (Schneid&).~~Distinctive coloration of black diamond 

on t a i l  and black oblique s t r ipe  on body. Life colors fill have t o  be 
prepared from kodachrome slides taken a t  stations 31 and 45. 

Stations: 16(1), 22(7), 1 1 ,  45(4). 

Habitat: This species i s  almost entirely restr icted to  the outer 
r e d  f l a t  around the a to l l  on which it feeds a t  high tide. A t  low 
t ide it hides under rocks or in holes in the dead coral. It i s  about 
onbthi rd  as abundant as Balista~us aculeatus, and much more restr icted 
i n  distribution than the l a t t e r  species. The natives.take them un- 
intentionally on hook and l i ne  but do not ea t  them. 

&mian name: none, other than the general trigger f i sh  name 
KOKIRI. t I ... _I 

, '. . . , ,  . . . .  
; r :w*s* 

. . 
us  ilrculeatua (Linaqeps) .-Distinctive coforation consists o f  oblique 

,. ..,. .. . .. .. . . vdr&al str ipes without hlabk. patch on caudal peduncle .or black ob- 
' 

' l ique band as  in g. rectanmlup. . . 
. ! ! '. .. . . > 

.Stat%~s- lO(l), ~ ( 4 )  2 2 ~ 8 )  i a f l )  j 31(19), 45(3) 52(1) W 2 )  . . . . a  
, . : -... . . . . . .. 

&bit&,: A 'dominant :species -of t h e  outer  reef f l a t  iiound the 
atol l .  ~cattere 'd 'individuals.,bccur .amvndtall the. coral: heads i n  the 

- lagoon and on, the .la@& share reefs;:>.This. i s  a s t r i c t l y  shallow water 
form. , , . ,  

. ~ a r d i a n  w: K O K I R I  HORATAHORB. 
.I 
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Melichthvs ( ~ a c & ~ ; d e )  .--Distinctive colors blue l ines  on dorsal and 
anal fin bases. Pectoral f i n  black. Life color notes prepared from 
specimens taken a t  s tat ion 331 Solid black over all. A narrow bril- 
l i a n t  blue l ine  along base of dorsal and anal fins.  A thin blue l i n e  
i s  suhuerginal t o  middle caud,&L rays. Iris golden black. Lines 
across in terorbi ta l  faint. Teeth white, tinged with purplish brown 
along middle. Pectoral f i n  sol id black. 

Stations: 33(4) .  

Habitat: This species is f a i r l y  abundant in Game Pass and along 
the outer deeper coral shelf on the west side of the a to l l .  

Raroian m: HOPUPU. 

FAMILY MONACANTHIDAE 

File  Fishes 

Three species were noted from Raroia and probably several other apeciee 
occur there in  deeper water. 'Iliis family prefers hiding places under rocks 
and coral  on t h e  outer reef f l a t .  I t  is expected tha t  it is also  common on 
the coralliferous outer bench. It is uncommon in the lagoon, although the 
nat ives say they are  abundant in Game Pass. 

. . 
, .: - 

The natives'do not :ea t i  them and they are usually referred to a s  
KOKIRE, the general Raroian term for: t r igger  fi,&ea.. Theapplication of 
the name KOKIRE W V A  to  two of the monacanthids and not  to +be very sim- 
ilar third species seems s t rqge . .  : This ,discrepaocy,was. chedted with sev- 
era l  natives and appoark Q beeco&ect. . , . , .  . . . . . .  . 

8 

Cantherines pardal is  (F&pell).--Head, body and caudal fin sol id  dark brown. 
Dorsal, anal and pectoral f i n s  nrith brown rays and pale b o r n  membranes. 
Caudal fin bromish black, dis ta l ly  shading darker than body. Lips 
pale brom. Teeth pure white. Iris blue. Eyeball tan. 

Stations: 27(1). 

Habitat: Observed on outer reef f l a t  of west side of a to l l .  

h i a n  w: KOKIRE KARAVA. 

Cantherlnes su. one.--Life colors of specimen from stat ion 46: Head, body 
and all but posterior margin of caudal f i n  uniform s l a t e  grey without 
spots o r  markings. Dorsal, anal and pectoral f i n s  completely hyalin. 
Posterior s e e  of caudal except upper and lower lobes white (not hy- 
al in) .  Iris l i g h t  green. Lips l i g h t  grey. Life colors of specimen 
from s ta t ion  58: krsd, anal and pectoral f i n s  pale yellow. Posterior 



region of caudal f i n  yellowish before hyalin edge. Iris yellowish- 
green. Faint yellowish l i n e s  from eye:extending obliquely forward. 
Numerous f a i n t  yellow spots from snout. 

Habitat: A few individuals noted in  lagoon but primarily observed 
i n  holes i n  the coral and under rocks on the cuter  reef f l a t .  

Raroian name: KOKIRE. --- 
Cantherines sp. %no.--Solid brown with orange f ins ;  four forward projecting 

scales on caudal peduncle. Li fe  colors of specimen from stat ion 45: 
Body so l id  brown. Lips pale yellowish-brown. Iris pale blue ringed 
with ormge. Dorsal, anal and pectorel f i n s  pale orange. Caudal f i n  
brom, poster ior  edge orange; Caudal peduncle spines orange. 

Stations: 33(1), 45(1). 

Hsbitat: Noted hiding in holes on shore reefs  i n  Game Pass and -- 
under rocks on outer reef f l a t .  

HProian name: KOKIRE KARAVA. 

Puffer Fishes 

Seven species of puffer f i shes  occur a t  Raroia and apparently all spe- 
c i e s  exis t ing there were taken. The genus Tetrwctpis  most common on the 
outer  reef f l a t  and to a l e s s  ektent in the in t e r - i s l e t  channels. The genus 
Canthipaster is mostly confined to  lagoon western shore reefs  and inter- 
i s l e t  channels. Occasional individuals were noted on lagoon coral heads. 
The family Canthigasteridae i s  included under the family Tetraodontidae in 
the f i e l d  notes and has not  been separated in t h i s  report. 

Tetraodon meleaerris Schneider.--Solid black with l i g h t  blue spots on head, 
body and fins.  Edges of f i n s  hyalin. Life colors of specimen from 
s ta t ion  52: Edge of pectoral f i n  bright yelloworange. Edge of dorsal 
f i n  l i g h t  yellow to hyalin. Edge of caudal narrowly white, remainder 
black with l i g h t  blue spots a s  on other  fins. Anal fin edge yellow- 
orange. Teeth white. 

Habitat: Common on outer reef f l a t  par t icular ly of west side of 
a to l l .  A t  low t ide  they hide emong coral and rocks and come out to 
feed a t  high tide.  

Raroian m: KOPARIPARI MOIIORORI. 



11 
Tetraodon reaani Gunther.--Life colors of specimen f r o m  s ta t ion  52: Ground 

color black with numerous l i g h t  blue spots over head, body and caudal 
fin. Dorsal fin pale yellow-orange, with obacure pale black reticu- 
la t ions ;  edge of fin hyalin. Anal f i n  similar t o  dorsal. Caudal f i n  
with spots and black background almost out  to edge of f in .  

Stations: 1 , 1 9  3 , 52(1). 

Habitat: Not a s  common a s  Tetraodon meleagris; almost en t i r e ly  
confined t o  in te r - i s le t  channels. Occasionally noted on outer  reef 
f l a t .  

Rzroian w: KOPARIPARI. - 
Tetraodon SD. one.--Head and body yellow above to white below. Vertical  f i n s  

pale  yellovr. Pectoral  f i n s  orangish-yellow m i t h  brom streaks between 
rays. Left  s ide mith a brom spot above g i l l  opening. Above notes of 
specimen from s ta t ion  22. 

Stations: 22 (1). 

s ide 
Habitat: Only -..- - 
of atoll. 

one observed and captured on outer reef f l a t ,  

Raroian B: KOPAFUPARI. 

Canthiaaster cinctus (Richardson) .-Top of head and body crossed by four 
ve r t i ca l  black bands. 

Stations: 9(1) ,  23(1) 

Habitat: Moderately uncommon a t  Raroia. Noted only on shore reefs,  
west s ide of lagoon, in region of Garumaoa Village. 

Raroian m: HUE TETE. 

Canthiaaster solandri  (Richardson) .--Head, body and caudal fin covered with 
blue spots edged in black. Ground color brom shading t o  whitish be- 
low. Throat yellow. Blue lines edged in black radiating from eye. 
Eyeball green. Iris ringed w i t h  three metall ic orange and blue bands. 
'ho of the l i n e s  radiat ing from the eye cross the in te rorb i ta l .  

Habitat: Moderately common at  Raroia; def in i te ly  the most abundant 
species of Canthiaaster a t  this a to l l .  It mas mainly noted in the 
western in t e r - i s l e t  channels and to a l e s se r  extent in the lagoon on 
the west shore reefs  and coral  heads. One specimen was taken on the  
outer reef f l a t .  

Raroian name: HOE TETE. 



Canthigaster beanet t i i  (meeker) .--Ground color greenish-brow. Snout and 
bel ly  with ind i s t inc t  yellow spots. Most prominent marking on body is 
a black blotch a t  the base of the dorsal  f in .  A broad yellow-orange 
band ext,ends from behind pectoral  f i n  to lower region of caudal 
peduncle. Blue spots present on upper side of caudal peduncle. Blue 
l i n e s  radiat ing from eye but none extending across snout o r  interorbi-  
tal. 

Habitat: Uncommon a t  Raroia. Noted only on lagoon shore reefs  in 
v ic in i ty  of Garumaoa Village. 

Raroisn m: HUE TETE. 

Canthicaster .ianthinopterus (Bleeker) .-Sides of body brown with large blue 
spots. These spots become la rger  on bel ly  and underside of head u n t i l  
there a re  brown re t icu la t ions  instead of spots. Life  colors of speci- 
men from s ta t ion  66: Top of head with suffuse markings. Two longitu- 
dinal  brown s t r ipes  on middle of interorbi ta l .  Head w i t h  brown r e t i -  
c u l a t i o ~ s  (somewhat orange around eye) t h a t  become narrower ventrally.  
Between r e t i cu la t i ca s  pale blue. Iris ringed with orange around lens; 
remsin4er blue-green. Body gradually changes from re t icu la t ions  an- 
t e r i o r l y  to spots on a brom background dorsally and posteriorly.  
Dorsal base black. Fins hyalin mith pale  black rays. 

Stations: 66(1). 

~ a b i t a t :  Several specimens noted on shore reefs  in Game Pass. 

Raroian name: HUE TETE. 

FAMILY DIOWNTIDAE 

Porcupine Fishes . . 

.Apparently only one species occurs a t  Raroia, but there was some dis- 
agreement among the  natives on t h i s  point. The natives r e l i s h  it fo r  food 
and prefer  to cook it whole in a f i r e ,  spines and al l .  Then they peel off  
the skin, and ea t  the flesh.  Diodon is not  poisonous at  Raroia, nor did 
the nat ives  know it t o  be poisonous on the neighboring islands. 

Diodon hvs t r ix  Linnaeus.--Life colors of specimens from s ta t ion  47: general 
color l i g h t  below, white shading to dusky black above in one specimen 
and to brom above, in the other. Spots in both specimens so l id  
black. 

Stations: 47(2), @ ( I ) .  



Habitat: This species prefers  the 'toroad sand f l a t s  a t  the southern 
end of the a t o l l  and usually occur in pairs. They are  uncommon at  
Raroia. 

Raroian B: TOTARA. 

FAMILY OSTRACIIDAE 

Box Fishes 

Two species mere collected a t  Raroia and I doubt t h a t  others occur 
there, except natives say the genus Lactoria occurs i n  the lagoon. Box 
f i shes  a r e  m~dera te ly  mcommon a t  Xaroia and all examples were seen deep 
i n  holes in the coral  o r  under rocks. Rotenone did not  k i l l  them. The 
majority of the f i e l d  records note them from in t e r - i s i e t  channels. The 
nat ives  do not  use them for  food, but do not  consider them poisonous. 

Ostracion B1eeker.-General color black vrith orange spots and markings. 
Life  colors of specimen from s ta t ion  52: Head and body so l id  black, 
grey beneath eye to a ve r t i ca l  from pectoral  f i n  base. Large blotch 
of orange on in t e ro rb i t a l  and superior o r b i t a l  socket. Iris black, 
with l a rge  orange spots, superiorly metall ic blue spots between orange 
markings. Body with orange spots on side, a few on bottom of carapace 
near lateral .  angle i n  region of pectoral  fin and anal f ih .  The orange 
spots tend t o  become i r regular ly  elongate near edge of up o r  cara ace 
angle. Top of body with small evenly spaced xhi te  spots horn pos!erior 
margin of eye t o  end of dorsal. fin. Caudal peduncle with l a rge  irregu- 
l a r  orange spots t h a t  tend t o  join together. Dorsal fin with black 
rays, h y a l h  membranes. Caudal f i n  black except f o r  a crescent shaped 
poster ior  hyalin area. Anal f i n  with brownish-black rays and hyalin mem- 
branes. Pectoral  fin same as anal. 

Stations: 52(1). 

Habitat: Only one specimen observed and collected i n  in t e r - i s l e t  
channel north of Game Pass. 

Raroian m: TOTDKE. 

Ostracion lentipinosus Schneider.-General color h o r n  with yellow f ins .  
Blue spots on body ringed in black. Life  colors of specimen from sta- 
t ion  51: General color brom to yellowish-brown ventral ly  and poster- 
ior ly .  Head w i t h  scat tered black spots, par t icu lar ly  around o r b i t a l  
border. Iris s i lver .  Body w i t h  small white t o  bluish-white spots 
surrounded by a black ring. Blue spots confined t o  sides and top of 
carapace. Bottom of carapace in head region with black spots, other- 
wise carapace bottom markless, except f o r  a spot on each side before 
anus. Black spot present on dorsal  fin base. Caudal peduncle uniform 
yellowish-brown. Fins yellow-orange except f o r  dusky i r regular  black 
s t r i p e  in upper poster ior  section of tail; t i p s  of outer  caudal rays  
dusky black. 



Habitat: Moderately common a t  Raroia. Apparently coufined t o  -- 
lagoon shore reefs,  i n t e r - i s l e t  channels and occasionally on outer  
reef f l a t .  

Raroian m: TOTOKE. 

Angler Fishes 

Two antennariids (apparently d i f fe ren t  species) taken a t  Raroia under 
rocks in channels betwee11 i s l e t s .  The natives seldom see t h i s  species and 
confuse it with S ~ a n c e ~ a ,  ca l l ing  it PUGA PUGA. 

Antennarins SP, one.--This species has n long slender ilicium. Caudal fin 
with ve r t i c s l  black s t r ipes .  Head and body mottled rh i t e ,  grey, green 
md t lack  r.ithout sgots, blending w i t h  the gravel w d  dead c o r d .  

Stations: 22(1). -- 
Hahitst: This frogfish was found among dead coral  fragments in 

shallow water (6" deep) under a rock i n  an in t e r - i s l e t  channel. It 
remained perfect ly  still nhen disturbed, and blended perfect ly  w i t h  
its background. 



CWCK LIST OF THZ ISLANDS OF !THE TUAMOTD PRCHIPELACO 

m i l e  attempting t o  prepare a bibliography of ali known f ishes  collec- 
ted in  the Tuamotus it became apparent t ha t  there was considerable confusion 
concerning the names of the is lands and island groups. When we attempted t o  
check the standard sources we discovered t h a t  none were completely re l iab le ,  
and many mere f i l l e d  with confusi?g errors.  A s  a r e s u l t  we found it neces- 
sary t o  prepare a new l i s t  based on H. 0. chart  number 0077 (January 27, 
1951) and H. 0. Gazetteer number 7 (1944). Brighm (1900), Wilkes ( 1 8 ~ 5 ) ~  
Picquenot (l90O), and Freeman (1951) are  the pr incipal  sources ut i l ized.  

In the course of compilin:: t h i s  check list we learned t h a t  the confu- 
sion was greatest  eas t  of the cannibal l i n e  (see Wilkes, 18C5, chart  of 
Paumotu Group prepared i n  1039: northwest t o  southeast through the center 
of the Tuamotus. The probable reason f o r  t h i s  s i tua t ion  i s  because few ex- 
peditions have entered t h a t  area of the Tuamotus and h o s t i l i t y  of t'ne 
nat ives  in the nineteenth century prevented landing par t ies  from examining 
most of the islands. 

I. Is lsnd Groups. 

Actaeon Is. (21 20 S 136 30 1) = Amphitrite Is.: 

Yaturei-Vavao (Atoll, 21 22 S 136 23 W) = Melbourne, 
Acteon I. (Wilkes Zxped. ) , Estanoelin. 

Tenararo (Atoll, 21 20 S 136 43 W) = Acteon I. ( l i l k e s  
ESrped.) , Bedford. 

Tenamnga (Island, 21 20 S 136 30 V) = Minto, Acteon I. 
(Wilkes w e d . ) .  

Vahanga (Atoll, 21 20 S 136 LO IW) = Bedford, Vehanga 
(Brigham). 

Disappointment Is. (14 08 S 1LJ. 20 W) = I l e s  du Desappointement, 
Disappointment Is. of Byron: 

Napuka (Atoll, 14 08 S 1W. 14 W) = Wytoohee (Wilkes w e d . ) .  

Tepoto (1L 05 S lf,l 24 W) = Otooho (wilkes Exped.), Tetopoto. 

Duke of Gloucester Is. (20 40 S 143 20 1 )  : 

Anuanuraro (Atoll, 20 25 S 143 33 W) = Archangel (of 
Quiros) , Anu-anuraro, Am-Anuraro, San Miguel 
Archangel, Heretutea, Heretua (Wilkes Exped.) . 

Anuanurunga (Atoll, 20 38 S 143 19 W) = Teku (Wilkes Exped.), 
Four Crowns (of Quiros), Quarto Coronados. 



Nukutipipi (Atoll, 20 ,!,2 S 143 05 Ti) =Margaret, Nukutavake 
(lapsus, Brigham chart) . 

Sambier Is. (23 10 S 135 00 T;) = Peard: 

Agakauitai (Island, 23 10 S 135 01 W) = Agakanitai (Brighem). 

Wtamaru (Island, 23 12 S 134 54 PV) = Wainwright. 

Aukena ( ~ s l a n d ,  23 08 S 134 54 W) = Elson. 

Kamaka (Island, 23 15 S 134 57 1 )  = Collie, Collis. 

Makapu ( I s l e t ,  23 12 S 134 55 PI). 

Makaroa (Island, 23 11, S 134 58 D) = Karsh. 

Mangareva (Island, 23 07 S 134 58 W) = Peard, Manga Reva. 

Manui (Island, 23 l/+ S 134 56 1 ) .  

Taravai (Island, 23 09 S 135 02 P) = Belcher. 

King Ceorges Gp. (14 35 S U 5  00 W) = I l e s  du Roi George: 

Takapoto (Atoll, U. 38 S 145 11 W) = Oura (of Cook), Taputa, 
Ura. 

Takaroa (Atoll, 14 27 S 144 58 1) = Takoroa, Tiokea. 

Pa l l i ser  Is. (15 31 S 146 38 Ti) = Shadelyk, Pernicious: 

Apataki (Atoll, 15  25 S 1.46 20 0) = Hegemeister. 

Arutua (Atoll, 15 18 S l.46 44 W) = Rurick (of Kotzebue). 

Kaukura (Atoll, 15 43 S 1.46 40 W) = Aura. 

Toau (Atoll, 15  54 S 116 01 V) = Elizabeth. 

H i t i  (Atoll, 16 4.4 S 14 08 FE) = Eliza, Tipotu o r  Bacon 
(Wilkes Exped.). 

Tepoto (Atoll, 16 49 S 144 17 W) = Eliza (of Mauruc), O f i t i ,  
Ohiti  o r  Clute (Wilkes Exped.). 

Tuanake  toll, 16 41 S U.4 26 W) = Reid, Tuinaki, o r  N e d  
(Wilkes Exped. ) . 



T%:o Groups (18 07 S 142 10 Ti) = ~ k a i c a :  

Marokau  toll, 18 07 S L42 13 W) = Dauahaida, Dawhaida 
(WFlkes w e d . ) .  L ~ o r t h  A t o l l  of ~ a n a k a l .  

Ravahere (Atoll, 18 li S 112 10 W) = Dawhaida, Manaka 
(Viilkes Expeci.). L~outh A t o l l  of ~ a n a k a .  

Vairaatea (19 20 s 139 20 W) = Egmont, Tatakob (lapsus, Wilkes Exped.): 

Pukararo (Atoll, 19 20 S 139 20 P) =Tres Cootiers, Tatakotu 
(lapsus, Wilkes Exped.), Tres Cocot:ers (du 
Mauruc; . 

Pukarunga (Atoll, 19 20 S 139 20 W) = Tatakoto ( l a p u s ,  Tilkes). 

11. Islands not  in Groups. -- 
Ahe (Island, 14 30 S 1G6 20 1 )  = Peacock, &ii. 

Ahunui (Atoll, 19 LO S 160 25 W) = Byam Martin h g m a i t i  (Wlkes Exped.) , 
Pvlaki o r  i,thitsunday (lapsus, ~ r i ~ h a m j ,  Nganati  righa ham) , 
Ahuni (H. 0. Gazetteer). 

Aki-Aki (Atoll, 18 30 S'  139 13 IT) = Thrum Cap, Lancier, Vahitahi (lapsus 
Briyham, descr.), Les Lanciers (Bougainville), Pukerua (lapsus, 
Wllkes Exped.) . 

Anaa (Atoll, 17 25 S 1.45 32 W) = Chain I. 

Angatau (Atoll, 15 5p S 140 50 W) = Arakchev, Arakcheef, Ahangatiu, o r  
Arackchuff (Wilkes Exped.). 

Aratika (Atoll, 15 32 S 145 31 VI) = Karlsholl, Carlshov, Carlshoff, 
Karlshoff. 

. . ,  . . , . . I 

hcarnacion (Approx. 24 .U S :  136 40 W) .= FiUea '  w e d .  

Faaite (Atoll, 16 45 S 145 13 Pif = Mylardo~tich,- 'F!ait i .  , .  . 

., . 
. . . . .. . 

Fakarava (Atoll, 16 18 S 145 36 W) = Plittgenstein. ., . . . . . ., . , . . .  
Fangahina ( ~ k ,  '15 59 s , W 07 W) = FakahinB., ~eki&a, Akahaina, 

Predpriaetige (Wilkes Exped. ) , Predpriatie. . , 

Fangatau (Atoll, 22 15 S 1'38 65 P) = Cockhrn, Fangataufa, Ahunui 
(lapsus, H. 0. Gazetteer and Brigham). 

Hao (Atoll, 18 13 S 140 54 W) = Bow, La Harpe, Harp, Hau. 



/ . .  

Haraiki (Atoll, 17 30 S U 3  30 d )  = Croker, St. @entin, Heraiki. 

Hereheretue (Atoll, 19 50 S 145 00 W) = St. Paul, San Pablo (Rilkes Ex- 
?ed. ), TemaCangi (lapsus, Bri&am descr. ) 

Hikueru (Atoll, 17 36 S l.42 40 W) = Melville, Bird, Tekukota (lapsus, 
Wilkes Exped. ) . 

Katiu (Atoll, 1 6  26 S U1 21 W) = Saken. 

Kauehi (Atoll, 15 51 S 145 10 W) = '~ incennes ,  Kaueh, Kawehe. 

Makatea (Island, 15 j2 S 148 1 3  rf) = Metia, Aurora, Dageraad. 

Makemo (Atoll, 16 37 S 143 f,l 1 )  = Phil l ips ,  Makima, Makemu (Wilkes 
w e d . ) ,  Koutousoff (of Bellingshausen) . 

Manihi (Atoll, 14 20 S 145 59 W) = Bailsons, Waterlandt (of Schouten and 
t e m a i r ~ j  , Oahe, Manhii (Wilkes Exped.) . 

Manuhangi (Atoll, 19 11 S 10 16 W) = Cumberland, Manuwmgi (Wilkes Ex- 
ped. ), Menuagi. 

Maria (Atoll, 22 00 S 136 10 W) = Moerenhout, Maria ~ e e f  (Wilkes Exped.). 

Matahiva (Atoll, 11 50 S 148 10 V) = Lazareff, Mataiwa (Yilkes h-ed.). 

Minerva ( ~ e e f ,  22 40 S 133 30 W) = Ebril les,  Bertero, Berbero. 

Morane (Atoll, 23 00 S 137 10 1) = Cadmus, (Wilkes Exped.). 

Motutunga (Atoll, 17 05 S 1.U 22 W) = Motu Tunga, Adventure. 

Mururoa (Atoll, 21 50 S 138 50 W) = Matilda, Osnaburgh. 

N. Marutea  toll, 17  00 S 143 11 W) = e p e a u x ,  Marutea (Wlkes Exped.). 

Nengo Nengo (Atoll, 18 46 S U1 48 IT) = Pr. W i l l i a m  Henry, Nargohengo, 
L'Ostange, Lastang ( l i l k e s  Exped.) . 

Niau (Atoll, 16 10 S 146 21 W) = Greig. 

Nihiru (Atoll, 16 43 S 142 50 1 )  = Nehiru o r  Niori (Wilkes Exped.), 
Negeri, Nigeri, Niheri. 

Nukutavake (Island, 19 4.0 S, 138 42 W) = b e e n  Charlotte, Nukutapipi 
(lapsus, Brigham chart) ,  Vahitahi (lapsus, Brigham descr.) , 
Akiaki (lapsus, Wilkes Exed.) . 

Paraoa (Atoll, 19 08 S 140 40 W) z Hairi, Gloucester. 



Pinaki (Atoll, 19  20 S 138 .!& 81) = Whitsunday, Tematu- leiwuwau ( W U e s  
Exped.) , Nukutavake (lapsus, Brigham chart) ,  Ngsnati (lapsus, 
Brigham descr.) . 

Portland Reef (Reef, 23 40 S 134 30 1 ) .  

Puka-Puka (Atoll, 14 50 S 138 50 W) = Pukapuka, Hondw, Hondau, Henauke, 
Dog, Tatakoto (lapsus, Brigham), Clerke b p m s ,  Brighad. 

Pukaruha (Atoll, 18 19 S 137 02 1 )  = Serle, Searle, Pukerua o r  Thrum Cap 
Akiaki (lapsus, Wilkes Exped.), Re60 (lapsus, Brigham chart) .  

b g i r o a  (Atoll, 15 03 S 147 40 1 )  = Rahiroa, Vliegen, Deans, Nairsa. 

-aka (Atoll, 16 11 S l.44 53 1 ) .  

Raroia (Atoll  16 03 S 142 23 W) = Barclay de Tolley. 

Reao (Atoll, 18 30 S 136 23 YI) = ClermontTonnere, Nat,upe, Clermont 
de Tonnere, Pukaruha, Ser le  (1apsus, Brigham). 

Reitoru (Atoll, 1 7  49 S 143 08 1 )  = Bird, Hekueru (lapsus, Wilkes Ekped.). 

Rekareka (Island, 16 50 S 1W 54 W) = Good Hope. 

St. Juan Baptist  (Approx. 24 S. 38 59 W) = Wilkes Exped. 

S. Marutea (Atoll, 21 30 S 135 40 N) =Lord Hood (s ) ,  Marutea (Brigham). 

Taenga (Atoll, 16 20 S 143 17 W) = Holt, Yermaloff (of Bellingshausen). 

Tahanea (Atoll, l6 52 S 161 45 81) = Tchitschagoff, Tchigschagoff. 

Takume (Atoll, 15  48 3 14.2 12 W) = Wolkonsky, Wolchonskg, Takurea o r  
Violconskg (Wilkes Exped.) . 

Tatakoto (Island, 17 20 S 138 22 W) = Narcissus, Clerke, San Narcisso, 
Pukapuka o r  Clerke (lapsus, Viilkes Exped.) 

Tauere (Atoll, 17  22 S 1W 28 1 )  = St.  Simeon, Resolution, Tawere (Wilkes 
Exped.), Tandrec, Taueri. 

Tekokota (Atoll, 17 20 S 142 37 1 )  = Tekokoto, Doubtful, Tekareka (Wilkes 
W e d .  ) 

Tematangi (Atoll, 21 40 S UO 40 W) = Blighs, Hereheretua (lapsus, milkes 
Exped.) , Bligh lagoon. 



Tikahau (Atoll, 15  00 S 148 10 W) = Krusenstern, Krusenshorut, Tikehau. 

TLkei (Atoll, 14 58 S 144 32 8) =Romanzoff, Tilce o r  Romantzoff (VJilkes 
Exped.). 

Timoe (Island, 23 20 S 134 30 W) = Crescent, Temoe ( ~ i l k e s  bped.).  

Tureia (Atoll, 20 &3 S 138 32 W) = Papakena, Carysfort, Tureie, (8i lkes  
Exped.) . 

Vahitehi (Atoll, 18 4 S 138 50 W) = Lagoon, Four Facardins, Cook, 
Nukutawake o r  Teay (lapsus, Wilkes Exped. ) . 

Vanavana (Island, 20 45 S 139 10 W) = Kurateke, Barrow, Teku (Wilkes 
Exped.) . 



NATIVE USWE3 OF FiSHES 

Food Resources: 

Nhile the 127 Raroians have an unlimited supply of food in  the sea 
only approximately 50 species of f i shes  a re  conunonly used f o r  food and the 
nat ives  a re  r a the r  select ive even among these preferred species. The num- 
ber of kinds of  f i s h  t h a t  the nat ives  w i l l  occasionally e a t  totals higher, 
but acculturation gradually makes f ishing seem l e s s  desirable  to them. 

According t o  the nat ives  many of the food f i shes  a t  Raroia a re  sea- 
sonal. Also, i n  t h e i r  detai led accounts of the individual f i shes  they in- 
d ica te  t h a t  meny f i shes  have seasonal movements around the a to l l .  The 
period a t  Raroia was too short  f o r  us  to check these notes further.  

The nat ives  use no conservation measures and are  under the impression 
t h a t  there  are  j u s t  a s  many f i shes  a s  ever before. There a re  very few 
tabus r e l a t ing  to f i shes  (except concerning one species of carangid and 
several  tetraodontids and ba l i s t i d s  to be reported upon by Bengt Danielsson). 
No seasonal r e s t r i c t ions  o r  minimum sine limits are  involved. Food f ishes  
are a s  p l en t i fu l  in the immediate v ic in i ty  of the main v i l lage  (Garumaoa) 
a s  elsewhere and the na t ives  have no trouble catching them. 

Catch S ta t i s t i c s :  - 
m i l e  H i a t t  and Strasburg(l951) discuss catch s t a t i s t i c s  f o r  Arno A t o l l ,  

Marshall Islands, it was not  possible to obtain similar data  a t  Raroia. Fish- 
ing a c t i v i t y  var ies  great ly  between families and with time, and as found by 
Hiatt and Strasburg the interviews on such subjects were not  satisfactory.  
The Raraians l i v e  t o  a great  extent on f i s h  while away from the main v i l -  
lage (Garusnaoa), but t he  r a t e  of f i s h  consumption while i n  Garumaoa i s  much 
lower; a t  home they prefer  canned foods. 

Fishinn Methods Localit ies:  

Bengt Danielsson has prepared a report  on nat ive f ishing techniques but 
a br ief  summary of current methods i s  presented here. The grea tes t  bulk by 
volume of f i shes  a re  taken vlith single and four pronged spears in the inter-  
islet channels and along the shore, both along the outer  coral l ine ridge and 
lagoon shore. Scarids, labr ids ,  carangids, l u t i an ids  and serranids comprise 
prac t ica l ly  a l l  the f i shes  taken w i t h  this means. The nat ives  hook and l i n e  
f i s h  t o  a l e s s e r  extent, preferring to t r o l l  along the outer reef edge over 
the coral l i ferous outer bench o r  in Game Pass. They usually make t h e i r  
own metal hooks and pear l  she l l  lures .  Thunnids, carangids and sharks make 
up most of the catch. Stationary hook and l i n e  f ishing i s  primarily done 
in Game Pass, i n t e r - i s l e t  channels and to a l e s se r  extent  around lagoon 
coral  heads. A short  l i n e  w i t h  a hook is  attached to any handy pole. 
Serranids, acanthurids, and b a l i s t i d s  comprise the major pa r t  of the catch. 
No r ee l s  a r e  used. The hooks and l i n e s  a re  purchased from the trading 
schooners. 



Stone t raps  a r e  of ten erected around schools of f i s h  in shallow water 
on the outer reef f l a t  end in in te r - - i s le t  chennels; these a re  only temporary 
and are destroyed quickly by Rave action. Only one permanent trap is main- 
t a h e d  a t  Harnia. This i s  a stone t rap  approximately 50 f e e t  in diameter 
next t o  shore in the lagoon south of Garue Pass. The nat ives  occasionally 
take various food f i shes  out  of it, but usually do not  bother to keep it re- 
paired. No s t i ck  t raps  a r e  used. 

No ne t s  of any kind a re  now used a t  Raroia. A l l  of the seining methods 
are  accomplished by coconut fronds. 

The only f ishing a t  night  is done on the outer reef f l a t  a t  high t ide .  
The nat ives  s lash a t  the f i shes  i n  the shallow v a t m  rrith machetes o r  other 
long knives. They use torches o r  kerosene lamps f o r  l i g h t .  They primarily 
take holocentrids and l e th r in ids  (Iflonotaxis). Usually the boys and young 
men do t h i s  very successful type of fishing. 

Poisonous species: 

The natives say t h a t  the f i shes  a t  Raroia poisonous t o  e a t  a r e  I'rlesomro 
(Eoinepheius h h a r )  , Tero (L17t.i anus m~rginatus)  , Tonu ("aracanthistius 
maculatxs) , Ono (_Sphyrasna s n o d ~ a s s i )  , Mai<o (not identi  f led)  aid 31 ri (not 
ident i f ied) .  Notes on t h e i r  poisonous qua l i t i e s  are  presented under each 
species in the systematic account. 

Il-ere a re  numerous records of ichthyotoxism a t  Raroia, since the na- 
t i ves  sometimes cannot r e s i s t  eating the par t icu lar ly  f a t  f ishes ,  even 
though they know they are  poisonous. There was one mild case among the 
nat ives  while the team was a t  Raroia which Bengt Danrelsson attended. M r .  
Danielsso~l nes  notes on the cases of f i s h  poisoning a t  Raroia and w i l l  pre- 
sent them in  h i s  reports.  The natives s ta ted  t h a t  there  were usually a b u t  
six cases of ichthyotoxism a year, but mentioned no deaths. They also as- 
ser ted t h a t  the number of poisonous f i shes  var ies  from a t o l l  t o  a t o l l  and 
from season t o  season. They s ta ted  very de f in i t e ly  .chat cer ta in  f i shes  a re  
poisonous i n  one l o c a l i t y  of an a t o l l ,  but conpletely edible i f  occurring in 
another rcgicn of the same island. They claimed t h a t  the poisonous proper- 
t i e s  were due t o  what the f i shes  eat ,  but were not sure  what the food was 
t h a t  caused the damage. They sa id  t h a t  some atolls in the southern !hano- 
t u s  had v e r j  faw inhabitants, since prac t ica l ly  a l l  the f i shes  were poison- 
ous, and the nat ives  could e a t  only a few of the species. 

The venomous f i shes  a re  hgapuga ( m a n c e j a ) ,  Tataraihau ( ~ t e r o i s ,  
Scorpaeilndes sp. lJ , Pugap~ga veve (Seorrser~v& pibborus) , larava (Sirranus), 
some kcantkirus, a l l  Ctzno~haetus, Tapmet+ (Aetokatus) and the la rge  w r a y  
e e l s  (sccording t o  the  natives!. The natives especial ly  fear  Pugapuga. 

Fma Bai t f ish Resources: - 
Hia t t  and Strasburg (1951) heve pointed out  t h a t  ba i t f i sh  resources nay 

become the most s ignif icant  marine income t o  natives on a to l l s ,  al t l~ough t h i s  
does not  appear l i k e l y  f o r  French Oceania. The only ba i t f i sh  a t  Raroia 



during June-August was Btolsphorus - delicatulus. ---- Large schools of young con- 
gregated around lagoon coral heads. According to  the natives,  various Clupe- 
oids come jn+a the lagoon a t  def in i te  seasofis and f o m  huge schools along 
shore. A t  such times the baitfLsh resources would be arnple fo r  a tuna fish- 
ery. On the off seasons, howbver, it would be d i f f i c u l t  t o  ge t  even a few 
scoops of bait. French o f f i c i d s  a t  Papeete, Tahiti,  d id not believe t h a t  
there i s  an adequate source of ba i t f i sh  anywhere in French Oceania. 

Shark Menace: - -- 
The natives a re  a f ra id  of the sharks a t  Raroia and always leave the wate: 

whenever sharks cove - t o  t!!e region i n  which they are  sv&ming. Sharks mere 
par t icu lar ly  ahndant  and aggrer-sive in Game Pass and af-omd the outside of 
the a t o l l  over the coraliiferou:, outer 'Dench and Jn +he surge channels. I wa: 
charged twice by sharks while ix surge charnels, but there w r e  IIO a t tacks 
while we aei-e st Raroia. One pnomm i n  the vi l lage has an arm missing t h a t  
waii bi t ten off by a shark when she mas a g i r l .  



RARaIAN VOCAWILARY FOR ANATOMICAL 
FEATURES OF MSH 

Nhile the  information is not  complete, some data was c~mpiled for  me 
by Miss Aurore Natua of the Raroian general terms for  the par ts  of a f i sh  
(see fig.  2). The natives consider a f i sh  i n  three basic sections corres- 
ponding roughly to head, (Ilomua) , trunk (Koronaega) and t a i l  (lahiga) ; t he  
top half  of Koronaega and Mahiga i s  termed Kotika and the bottom half Kopaki 
and Takere f o r  the respective sections. A l l  of these terms r e f e r  t o  the W8Y 
a f i s h  i s  cut  up fo r  food. The remaining terms obtained r e fe r  to def ini te  
anatomical features.  

GORECORE I ROT0.--Skb 

GOREGORE I VAH0.-Scales 

GUTO.--Tip of snout and lower jaw 

HANAA.--Fin; f i n l e t  

HAVANRIFU.RO.-?elvic f i n  

HAVENE. --Fat, plump 

H0MUB.--Yead section including paired fins 

KAEH0FiA.--Gall bladder 

KAMIKkMT . - - G i l l  f ilaments 

KE1GA.--Spiny rays par t icular ,  but in general re fe rs  to a l l  f i n  r ay4  

KEIGA HAVANA.--Dorsal f i n  

KEIGA KOPAK1.-Pelvic f i n  rays 

KEXGA MAKD1.--Dorsal fin rays 

KEIGA TAKERE.-Caudal f i n  rays 

K0EA.--Flesh 

KOHIR1.--Fat about the digestive t r a c t  

KOPAK1.-Stomach o r  bel ly  region 

KOPAN1.--Breast region between g i l l  openings and pelvic f i n s  

KOR0VAEGA.--hunk region between paired f i n s  and anus 



K0TIKA.---Back o r  dorsal region 

MAH1GA.-Tail regjon of fish behind anus3 caudal f i n  

PAPAHIA. --Liver 

PEPENU.--Side of forehead behind eye iextent of region not  c lear  t o  author! 

PEPERERAU.--Pectoral f i n  

PUTOHE. --Anus 

RAE.--Occipital region 

ROEB0E.--Stomach and intest ine;  belly region 

TAGA RAR0.--Lower jaw 

TAGA F:JGA.--Upper jaw 

TAKERE.--Ventral region over anal f in;  a n d  f i n  (par t icular ly ,,. . .  . referring 
to the spines; 

. . 

TUA.--Back o r  dorsal region of body 

TUKETUKE.--Top of head 

UPEREPEW,.-To descale 

VAEGA HUA MAU . --Mid-lateral 1 .he  of body 

VAHA. --Mouth 



h'hlle ma+,ch.ing wits w i t h  tile f i shes  in the f i e l d  t r j i n g  t o  obtain ade- 
quate col lect ions the abi1i.t.y of the col lectors  and the type of equipment 
used a r e  a l l  important. Fish collecting in &allow water has advanced t re-  
mendously within the pas t  few years, and an amazing arsenal of skin diving 
equipment i s  now readi ly  available in sport  goods stores.  It is a lament- 
able f a c t  t h a t  very f en  ichthyologists a r e  r ea l ly  aware of t h i s  advance and 
even fewer u t i l i z e  the gear t h a t  wollld grea t ly  increase the ease and a b i l i t y  
of col lect ing coral  reef  fishes.  The best  of t h i s  equipment is discussed 
bdow. 

Swimming =: Arouad a coral  a t o l l  p rac t ica l ly  all of the worthwhile 
col lect ing has t o  be done by swimming. A swimmer n i l 1  f ind  japanese Tabe 
cora l  r e s i s t a n t  shoes o r  t he  I t a l i a n  Salvani rubber soled swim f i n s  combined 
w i t h  Japanese Tabe socks tLe most convenient footweer. It i s  generally recog- 
nized t h a t  a swimmer should carry a knife strapped t o  the trunks; the french 
p l a s t i c  haidled s t a h l e s s  s t e e l  dagger t h a t  f l o a t s  i s  considered the best  now 
on the  market. Dull colored (so sharks w i l l  not  be a t t rac ted)  nylon trunks 
a re  sturdy svimming a t t i r e .  In mugh c o r d  areas deep sea diving underwear, 
o r  even r e p l a r  coveralls, save a l o t  of coral  cuts and canvas-leather gloves 
of fe r  good protection f o r  the hands. Sqi~ale o r  so f t  rubber Champion face 
masks m d  Pquule goggles a re  by f a r  the best  available in t h i s  l ine ;  the 
I t a l i a n s  heve a bet2er s o f t  rubber face mask but few a re  obtainable in t h i s  
country. Coqstant use day a f t e r  day w i l l  wear the Squale mask out  i n  two 
months time. Abercrombie and Fitch of fe r  an ingenious c rys ta l  Lucite frame 
made i n  France f o r  prescription l ens  t h a t  f i t s  i n  the Squale, Champion and 
I t a l i a n  masks. Nose c l i p s  a re  recommended a s  a necessity f o r  those who have 
trouble c lear ing t h e i r  eustachian tubes. Snorkels are  often a great  help 
while swimming along the surface. The Abercrombie and Fitch snorkel seems 
to be the best ,  and i s  made to f i t  most masks. Seasoned skin divers prefer 
the l i g h t e s t  and simplest snorkels. The best  rubber s u i t  is the P i r e l l i ,  
but some new foam rubber s u i t s  are  appearing t h a t  a r e  warmer. 

Divinp gear: Aqua-lung one o r  two cylinder compressed a i r  r i g s  a r e  uni- 
versa l ly  accepted a s  the bes t  f o r  spear fishing. Ichthyologists usually 
prefer  the two cylinder r i g s  since they l a s t  a longer time underwater (one 
hour) but  sport  spear fishermen prefer  the me tank r i g  (half hour) since it 
i s  much l i g h t e r  and eas ie r  t o  handle. Fenjohn Co. makes a canve.s ves t  for  
t he  one tank r i g  t h a t  i s  a big improvement over the or ig ina l  straps,  and 
a l so  s e l l  a small gasoline powered compresdor f o r  charging cylinders. 

Spear fishing-: Ichthyologists have not u t i l i zed  the tremendous 
advances t h a t  have been made w i t h  t h i s  type of equipment, par t icu lar ly  in 
regard t o  compressed air  guns. The best  conunercially avai lable  hand spenr 
is a sea n e t  A 77 with an H 23 needle point head; t h i s  i s  a 1@ foot  alumi- 
num spear t h a t  unscrews in to  sections; it has a rubber loop a t  the end of 
the handle. There a r e  many good rubber s l i ng  guns: The best  of the Hawaiian 
type a re  the sea n e t  p i s t o l  grip (but  should be modified), and the Abercrombie 
and Fitch p l a s t i c  models. Hawaiian s l ings  can be eas i ly  made i n  the f i e l d  



providing ~ b b e r  tubing is available. m e  bes t  cocking rubber s l i ng  gun is 
probably the Italian Cressi, since it is es?ecially made f o r  close work around 
coral. Also very good is  the French single s l ing  Arbelete ( t h i s  gun i s  sold 
under a var ie ty  of names, but most a r e  the same); a f ron t  gr ip  can be added 
for  greater accuracy. The bes t  s t e e l  spring gun i s  the I t a l i a n  Cressi, but 
t he  noise of the spring a l e r t s  the f i sh .  There a re  other  elaborate I t a l i a n  
and French spring guns, but I f ind  them too complicated and too hard t o  cock. 
It i s  questionable a s  to what air guns on the market a r e  the best ,  since.nen 
ones a r e  coming out  every month. Apparently the Fisher C02 GN - 6 (uses li- 
quid GO2; f i r e s  10 shots per load; f o r  la rge  f i s h  only) and the l i g h t  Barra- 
cuda (uses C02 capsules; s ingle  shot) a r e  the most popular. Both are  easy to 
load and handle, especial ly  the l a t t e r .  I have j u s t  t r i e d  the Neptune, ~ h i c h  
has recent ly  come out  in California. It i s  almost a s  good as the Barracuda 
and is l igh ter .  Most of the compressed air guns on the market a r e  dangerous 
and awkward to handle, par t icu lar ly  when loading, so t h a t  it i s  necessary to 
be cautious when obtaining t h i s  type of gun. They have an accurate range of 
50-80 f e e t  underwater and open up a r e l a t ive ly  untapped region of f i sh  col- 
lect ing.  lany f i shes  s t ay  ju s t  out  of range of rotenone and hand speers t h a t  
can eas i ly  be obtained with compressed a i r  guns. 

Safety &ex: A s  previously mentioned under smimming gear, it i s  advis- --- 
able  t o  wear a daggnr while snrimming. Inexpensive depth gauges worn on the  
wrist a r e  an a id  f o r  measuring depths and f o r  decompressicn. Shark repel- 
l e n t  should be used i n  t rop ica l  regions. Despite asfew accounts t o  the con- 
t ra ry ,  it has repeatedly been proven t h a t  the copper ace ta te  repel lent  i s  
very e f fec t ive  against  sharks. Under some conditions a Res-Q-Pak is north- 
while having. This i s  a s m a l l  p l a s t i c  package t h a t  is blown up by a C02 
car t r idge when squeezed. A good collecting and safety device is an inner- 
tube f l o a t  covered rrith canvas t o  form a receptacle f o r  f ish.  A l i n e  i s  
fastened around the outside and an anchor l i n e  i s  attached to it ni th  a small 
crow bar on the  end. It i s  important t h a t  speared f i s h  be taken out  of water 
as f a s t  a s  possible so t h a t  sharks m i l l  no t  be at t racted;  the canvas f l o a t s  
a r e  perfect  f o r  this. Also they can hold the dipnets, svrim f ins ,  bot t les ,  
compressed air cylinders f o r  Aqua-lung, C02 master tanks f o r  compressed a i r  
guns, and can be used as n place of refuge i n  case of shark attack. Since a 
svrimmer cannot normally handle a speared f i s h  la rger  *an himself the l i n e  
can be attached to the f l o a t  and the f i s h  played from the f loa t .  

Nets: In t h i s  category dipnets a r e  the most important. The best  I have - 
found i s  Me 20" diameter Ocean City, N. J., aluminum dipnet, with screws 
f o r  taking off  the hoop, and removable handle. These a r e  f i t t e d  '4th nylon 
ne t t ing  bags, which stand up very well i n  the tropics. Small aquarium nylon 
dipnets,  common seines, g i l l  nets.  trammel ne t s  and t h r o w  n e t s  a re  all mith- 
vhi le  f o r  coral  a t o l l  iork.  ~ d e r e r  N e t  Co., Philadelphia, is most cooperative 
t o  expeditions and qui te  reasonably priced. Probably a dome-shaped f ine  mesh 
n e t  approximately 25' in diameter mould be useful in poisoning coral  heads. 
The dome should be hoyed and the  en t i r e  n e t  could be placed over the region 
t o  be poisoned, and few of the f i s h  would escape. 



. . 

Ichthyocide: Powdered rotenone i s  the most commonly used. It be 
fresply ground a g  f ine :  as, possible and preferably packaged in 5 o r  10 lb. a i r  
t i g h t  packages,,.or b e t t e r y e t  -- caiined %ith a houe can. seal.er. Highly con- 
catrated l i qu id  rotefione i s  fai '  &re:eflec.tive i n  t ropica l  regions but .' 

higher priced. , . .  

. 
The im~trrnce of the  q u d i t y  and ,effec%ivenees of undemater.equipt@at 

d o t  g?epnphasized.and c d  make 6 'tremendous difference in the $WCeSB 
o f  SieLd work. Since s k i n  hivihg is pmgresslng so rapidly, a t o l l  teanl mem- 
bers should checkwith Florida o r  s o y ~ e r p  California sport  f ishing s tore6  
f o r  the  l a t e s t  &dvanc&ents. '. 
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CONCLUSIONS 

Raroia A t ~ l l  mpports a very l a g e  marine fauna both i n  the lagoon m d  
on the outer  reefs ,  t h a t  i s  not  app-eciably depleted by the nat ive popula- 
t ion.  The r e l a t ive ly  la rge  s ize  of the a t o l l  allows f o r  a great  range of 
physical and ecological variation ar.d the time and resources of the teem 
were taxed to  the limit trqing to study even the represeatative si tuations.  
It would seem from the l i t e r a tu re ,  however, t h a t  such e t o l l s  in the Tuamotus 
a s  Makemo, Tahanea, Anaa, Takaroa and Haa must have r icher  marine faunas, 
although the f i s h  population of some of these islands may be affected by the 
f i sh ing  in tens i ty  of la rger  nat ive populations than a re  on Raroia. 

The outstanding features of Raroia are  (1) the presence of a moderately 
broad coral l i ferous outer bench around the a t o l l  t h a t  supports the heaviest  
coral  growth and l a rges t  f i s h  fauna of all the major ecological zones; (2) 
the  development of surge channels compl.etely around the a t o l l  t h a t  a r e  ex- 
tremely porous and cavernous on the southwest s ide of the a to l l ;  t h i s  eco- 
log ica l  zone contains a specialized f i s h  fauna t h a t  for  a grea t  par t  was 
found nowhere else;  (3)  a broad outer reef f i a t  exposed a t  low t i d e  t h a t  
i s  a feeding ground for  m3ny groups of l a rge r  f i shes  a t  high t ide ;  (L) the 
s ingle  deep pass in to  the lagoon on the vest  s ide of the h t o l l  t h a t  sup- 
ports  an mazing;y ia rge  f ? sh  fauna and allows f o r  the f r ee  passage of larger  
f i sh  i n  aqd out  of the lagoon; (5) the numerous in t e r - i s l e t  channels around 
the a t o l l  t h a t  sustain a moderate f i s h  fauna of smaller species; ( 6 )  the  
deep lagoon with numerous flat-topped coral heads extending t o  the surface; 
while there appears t o  be a r e l a t ive ly  small f i s h  population in the open 
water of the lagoon there is a la rge  f i s h  fauna around and on top of the 
cora l  heads. In  summary it should be noted t h a t  the coral l i ferous outer  
bench probably supports almost half  the f i s h  fauna a t  Raroia, and t h i s  
zone plus the  surge channels, deep pass, and lagoon coral  heads support about 
three-fourths of the f i s h  population a t  Raroia. 

Currents a r e  an important fac tor  in the dis t r ibut ion of f i shes  on the 
a to l l .  There i s  a l a g  betmeen t ides  inside and outside the lagoon, causing 
a constant flow of water across the lagoon towards the west and south. A t  
extreme high t i d e  water flows in to  the lagoon through almost a l l  the channels. 
A t  low t i d e  by f a r  the greatest  volume of water flows out  through the deep 
pass and over the broad southern f l a t .  In the lagoon the coral  heads near 
the deep pass and in the southwest region near Oneroa maintain the l a rges t  
f i s h  populations, apparently receiving the greatest  flow of nut r ien t  mater- 
ials. The character of coral  heads and other coral  growth in the calm pro- 
tected ~ a t e r s  next t o  +he eas t  and north i s l e t s  a r e  s t r ik ingly  d i f fe ren t  
than elsewhere around the a t o l l .  It is probable t h a t  the lagoon coral  heads 
could be divided in to  several  ecological un i t s  depending upon t h e i r  posit ion 
i n  the lagoon and resu l t ing  modification of habitat .  Also the volume of water 
flow i n  the in t e r - i s l e t  channels has a profound e f f ec t  on the l i f e  of t h i s  re- 
gion, there being a noticeable change between the various types of channels 
and between channels of d i f fe ren t  par t s  of the a to l l .  

One of the most in te res t ing  aspects of the Coral Atoll  Project mas the 
comparison of the ecology of Raroia and Takume A t o l l s ,  s i tua ted  approximately 



f i f t een  miles apart. Raroia has a deep lagoon, major passes t o  the outside, 
and supports a large coral  reef fauna i n  i t s  lagoon. Takume has a shallow 
enclosed lagoon with minor channels to the outside and supports a small coral  
reef  fauna in i t s  lagoon remarkably d i f fe ren t  in balance than t h a t  of Raroia. 
Yhile these two a t o l l s  may have the same species, t he i r  r e l a t ive  abundance 
and ecologic& associations a re  c lear ly  very different .  Fishes tha t  were 
seen only once o r  twice during the en t i r e  period a t  Raroia were noted to be 
common a t  Takume,and vice versa. These f a c t s  do not  ' r e fe r  only t o  the lagoon, 
since even cer ta in  physical aspects of the outer r ee f s  wera s t r ikingly dif-  
fe ren t  and must.have had a corresponding modification of ecological condi- 
tions. In  many ways a comparative ecological study of a t o l l s  i n  one group 
would be more revealing than comparing islands from widely separated regions. 

I t  i s  d i f f i c u l t  t o  estimate a t  this time the r e l a t ive  success of the 
Raroian ichthyological study. Somewhat l e s s  than twjce a s  many species wera 
collected a t  Raroia A t o l l  than a re  known in  the l i t e r a t u r e  fo r  the en t i r e  
Tuamotu Archipelago. But it seems safe  t o  s t a t e  t h a t  a t  l e a s t  100 more spe- 
c i e s  would have been collected, a s  well a s  much more useful data  obtained, 
if the bulk of the ichthyological equipment had been available. Probably 
the  main contributions t h a t  can be obtained from the collections and f i e l d  
data  a r e  the (1) determination of the r e l a t ive  abundance of species and zoo- 
geographical rs la t ionships  of the f i shes  of this area, (2) establishme~it of 
ident i f ica t ions  fo r  approximately 150 Tuamotuan native f i s h  names, ( 3 )  eluci- 
dation of some economic aspects, such a s  ident i f icat ion of poisonous f i shes  
and food f i shes  and the i r  re la t ive  importance, (4) establishment of a basis 
for  a systematic study of the f i shes  of the Tuamotu Archipelago, (5) contri- 
bution of dnta on the habits,  habitats,  dis t r ibut ion,  and other ecological 
aspects of coral  a t o l l  f ishes.  No small fac tor  is how successfully the data  
i s  u t i l i z e d  f o r  f i n a l  publication. The author is great ly  indebted t o  M r .  
George Vanderbilt f o r  generously sponsoring both the f i e l d  work and subse- 
quent research. I t  i s  planned to complete investigations on the Raroia ma- 
t e r i a l  along with the Vanderbilt 1951 Expedition collections family by 
family, culminating in a general systematic and ecological monograph. 
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