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PREFACE

In the last decade, almost all zoological (and particularly all ich-
thyological) investigations by the Office of Naval Research and Pacific
Seience Board in the Tropical Pacific have heen in the Trust Territory and
neighboring island groups, centering in the Gilbert, Marshall, Caroline
and Mariana Islands.

The choice of Raroia Atoll in the heart of the Tuamotu Archipelago for
the third low igland in the Coral Atoll Program (1952 SIM Project of the
Pacific Science Board of the National Reseamrch Council) provided the first
time that ichthyological research had been sponsored in French Oceania by
the U, S, Government since the Wilkes Expedition of 1838-1842, and the
PAlbatross" Expeditions of 1899-1900 and 1904-1905. The resumption of this
interest in a little-known region of the tropical Pacific should prove very
worthwhile, and the author, who participated in the Raroia program as
ichthyologist, respectfully submlts the following report of his field re-
sulis,

Other reports that have a direct bearing on the fish stvwdy at Raroia
are the general introduction and geological report by Dr. Norman D. Newell,
the list of Raroian names for fishes by Bengt Danielsson and the author,
the report by Bengt Danielsson on native fishing methods and his general
report on the people of Raroia, and the general report on the ecology of
Raroia by the entire field team under the editorship of Dr. Maxwell S. Doty.
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INTRODUCTION

Scope of Report

The purpose of this report is to present the ichthyological field data
prepared at Rarcls Atoll and subsequently assembled at the Acedemy of Natural
Sciences of Philadelphia. It has been prepared to show the type and scope
of information gathered, the general extent and size of the collections, and
the field results obtained. It is hoped that this contribution will aid fu-
ture Coral Atoll teams to correlate further the fish research program of the
Pacific Science Board and to profit from the information gained on the Raroia
study. While this paper should prove of some value to other ichthyologists,
it is recommended that it not be cited until the finel reports are published.
The aim of this contribution is entirely for the benefit of the coresl atoll
studies of the Pacific Science Board, and definitely is not a formel system-
atic account, or a definitive study.

The studies of fishes have formed an important part of the Coral Atoll
Projects of the Pacific Science Board. Large ichthyological eollections and
considerable data were obtained at Armo Atoll, Marshall Islands and Onotoa
Atoll, Gilbert Islands in 1950 and 1951, respectively. As originally planned,
the fish program was not to have received as much attention in the Rarcia in-
vestigations. Dr. Morrison and Dr. Doty were to have given part of their
time to prepare a fish collection, and to assemble data pertaining to the
team study. It was also intended. that the George Vanderbilt Pacific Equa~
torial Expedition, which was to have collected fishes in the Tuvamotu Islands
at the same time the Coral Atoll Project was being carried out at Raroia,
would come to Haroia and aid the atoll team as much as possible. When it
was leerned that the Vanderbilt Expedition was postponed, it was suggested
to Mr. Vanderbilt that one of the ichthyologists, who would have gone on his
expedition, should be sent on the Coral Atoll Project. Mr. Vanderbilt whole-
heartedly agreed and generously provided the funds for the suthor to carry
out the ichthyological survey.

The aims of the ichthyological research at Raroia were dvel: (1) to
contribute to the Rarcia team survey by studying the ecology and economic
relationships of the fishes; and (2) to contritute to the Vanderbilt program
in Polynesia by meking as extensive observations and collections of the
fishes as possible. Unfortunately neither program could be carried out as
successfully ag anticipated, Practically none of the ichthyological equip-
ment was received because of the Pacific coast shipping strike. Some of the
most important gear was repurchased in Honolulu, but it did not reach Raroia
until the last two weeks available for collecting. As a result, the tean
waes heavily dependent on the cooperstion of the natives for trensportation,
assistonce and fishing equipment.

At various times sailing canoes, outrigger cances, outboard motor boats,
an outboard motor, and a small cutter were made available by the natives for



transportation. Generally, three native assistants helped with the hendling
of the btoats and the collecting. Dr. Newell made available his shallow
water diving equipment for four stations in 20 to 40 feet of water. Many

" types of hooks and lines were tried and the natives were most helpful in

providing this type of fishing gear. Ahout three-fourthe of the time at
Raroia was spent in the field by the fish crew, and the remainder was used
in preserving and packing the fishes and taking notes.

' List of Basic Fish FEquipment

The . gear that was actually available for fish collecting is 1isted be-

- low. The items received during the last weeks of the survey are preceded

by asterisks. The equipment that was strike-bound on the Matson ship
"Sierra" is not listed.

Transportation: %5 horse outboard‘MOtor; anchors.

Spear fishing gear: *Champion rubber’ sling gun; *Hawaiian slings (2),
#gpear shafts with simple hinged barbs (6); simple spear loaned by native,

Swimming gear: Depth gavges (2); Swim fins (2 pr.); Snorkels (l), Tabe
shoes (2 pr.}; Squale face masks (2); *Diving underwear (1 pr.).

Ichthyocide gear: Rotenone-powdered (app. 285 lbs.); Cloth sacks (6);
*Inner tube floats (2); Gelvenized buckets (3); Dipnets--small (6)}; Dipnets—-
large (6); Shark repellent (20 pkgs.).

Fighing Tackls: Navy survival fishing kit; Assorted nylon llnes, As—~
sorted hooks loaned by natives.

. Preservation: Formaldehyde (35 gals ), Washtubs (3); Porcelain and
plastic trays (3); Museum jars 8 oz. (24); Screw top vials (50); Canning
machine and 50 cans; cone soft string; Sodium borate (2 qts.); Cheese cloth
50 yard bolts (4); Burlap sacking 3 x 100'; Numbered tin tags.

Steel Drums: 54 gal. (5); *35 gal. (4).

Records: Collection resistall labels (400); Field data sheets (100);
Record Books (3); Higgins Eternal ink and pens.

Fish Books: Tinker: Hawaiian fishes (1944); Schultz: Fishes of the
Phoenix and Samoan Islands (1943); Fowler: Fishes of Oceania (1928).

Photographic Equipment: 35 mm. Kodak Signet, accessories, and film;
4 x 5 Speed Graphic, accessories, eand film.




' STATION RECORDS )

During the two montn survey at Raroia from June to Avgust, approximate-
ly 60 different fish stations were studied. - The most interesting collections
and observations were made {1) in surge channels and on the outer reef flat
on the leeward (west) side of the atoll; {2} on the windward lagoon shore
reefs; (3) in inter-islet channels and the ship (Garue) Pass; and (4) on the
southeastern and sgouthwestern lagoon coral heads,

Approximetely, 9,000 fishes of 400 "species were collected at Raroia.
A1l of them were preserved in 10% formalin and packed in five 54 gallon and
four 35 gellon steel drums, and in 50 small tin cans and jars. At each sta—
tion &2 United States National Museum Fish Division ecologicel data sheet was
filled out and additional notes were taken when possible., A section of this
data is presented below with each gtetion outline. HNotes on the fishes are
not given, but can be traced back from stations listed for each species in the
//systematic account. Fig. 1 shows the location of each field station on &
chart of ‘Rarcia kindly supplied by Dr. Norman D. Newell. The locality names
are clarified in the report of Dr. Newell. At the suggestion of Bengt Daniel-
sson all native "NG" sounds are spelled with only a "G" (e.g. the word pro-
nounced "Nengo Nengo" is spelled "Nego nego").

During the return from Raroia to Tahiti, the natives at Takume pre-
sented me ‘with a small locel collection of reef fishes. This material was - -
not examined in the field and is not incorporated in the present report. The
same is true of geveral collections of market fishes obtained in the Papeete
market, Tehiti, in early September,

Station 1.--Tahiti I., Society Islands; Shore reefs at Punaau1a in Taapuna's
pass area; 93 kilometers west of Papeete, June 18. Vegetation: encrust-
ing algae on iive and dead coral. Time: 3-4:00 P.M. Bottom: send 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 B. Harry. One specimen of one. species.

Station 2.--Tshiti; 6 kilometers west of Papeete; coral reefs borderlng "Les
Tropiques™ Hotel, next to lagoon, June 20, Vegetation: entrusting al-
gae. Time: 10-11 P.M. Bottom: coral and coral rubble. Shore: beach-
rock. Distance from shore: 0-100 yards. Tide: high. Depth of capture:

0-2'. Depth of weter: 0-2', Method of capture: dipnets. Collectediby:*'m'm

John Byrne and R. Harry. 45 specimens of 10 species.

Station 3.~--Tehiti; shore reefs at Punaaiua in Taapuna's pass area, 93
kilometers west of Papeete, June 20. Vegetation: encrusting algae on
live and desd coral. Time: 9-12 A.M. Bottom: coral sand, live and
dead coral. Shore: coral sand. Current: app. 2 knots. Distance from
shore: app. 300 yards. Tide: between low and high. Depth of capture:
0-6'. Depth of water: 0-6'. Method of capture: rotenone (app. 8 1lbs.)
and dipnets. Collected by: John Vernaudon and R, Harry. 250 speci-
mens of 47 species,
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Station 4.--Tshiti; encircling reefs of Motu Uta Islet in Papeete Harbor,
June 21. Vegetation: encrusting algee on live and dead corsl. Time:
8:30-11 A.M. DBottom: coral sand, live and dead coral. GShore: coral.
Current: very slight. Distence from shore: app. 50 yards, Tideé: 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. Vernavdon and R. Harry. App. 125 specimens of 25 species.

Station 5.--Tahiti; shore reefs at Punasuia in Taspuna's Pass area. 9%
kilometers west of Papeete, June 22, Vegetationt: encrusting algae on
live and dead coral. Time: 7:30-11 A.M. Bottom: coral sand and coral.
Shore: coral sand. Current: app. 1 knot. Distance from shore: app.

100 yards. Tide: low. Depth of capture: 0-12'. Depth of water: 0-12',
Method of capture: rcotenone (app. 8 lbs.) and dipnets. Collected bys J.
and 0. Vernauden, R. Harry. App. 150 specimens of 30 species.,

Station 6.--Tehiti; purchased in Papeete Central Market, June 22. Time:
6 A.M. Obtained by R. Harry. 50 specimens of 15 species.

Station 7.--Reroia Island, Tuamotu Archipelage (app. 16° 1' 8. 142° 26! W.,
H. 0. Chart 2004); coral head off Garumeoa Village jetty, west side of
lagoon, June 30. Vegetation: encrusting azlgae. Time: 2-5 P.M. Bot-
tom: coral sand and 100' wide flat-topped coral head rising straight
from flat send bottom 20-25'. Shore: coral sand. Current: practically
none. Distance from shore: app. 250 yards. Tide: high. DPepth of cap-
ture: 0-20', Depth of water: 0-20!'. Method of capture: rotenone (app.
15 1bs.) and dipnets. Collected by M. Doty, B. Danielsson, Tetohu, R.
Herry. App. 300 specimens of 60 species.

Station 8.--Raroia; Channel between Kumekume and Garumeoa (Korere) Islets,
near Carumaoce Village, July 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-% knot. Distance from shore: 0-25'. Tide: between low and high.
Depth of captures 0-23'. Depth of water: 0-2%!', Method of capture:
rotenone (app. 8 1lbs.) and dipnets. Collected by: M. Doty, W. Newhouse,
R, Harry. App. 450 specimens of 35 species.

Station 9.--Raroia; coral shelf near jetty next to lagoon shore between Ohue
coral head and Garumaoa Village, July 1. Vegetation: encrusting algae
cn live and dead coral. Time: 2:15-5:15 P.i{. Bottom: coral sand and
dead coral. Shore: coral sand. Current: slight toward shore. Dis-
tence from shore: app. 100 yards. Tide: between high and low. Depth
of capture: 0-20'. Depth of water: 0-20'. Method of capture: rotenone
(app. 12 1bs.) and dipnets. GCollected by: M. Doty, W. Newhouse, R.
Harry. App. 450 specimens of €0 species.

Station 10.--Raroia; outer reef near Gerumaca village on west side of atoll

on shallow tidel flat next to shore, July 3. Vegetation: sparse
coralline algae, Time: 3-5:40 P.M. Bottom: coral sand, live and desad
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coral. Shore: beach rock. Current: app. 3 knot along shore. Distance
from shore: 0-100 yards. Tide: extreme low. Depth of capture: 0-6".
Depth of water: é". Method of capture: rotenone (4 1lbs.) and dipnets,
Collected by: M. Doty, W. Newhouse, R. Harry. - App. 325 specimens of

35 species. fug. 25, Collected by: J. Morrison. 2 specimens of 2
species,

Station 1l.--Raroia; channel between Takeke and Temari Islets, near Garve
North Pessage, west side of atoll, July 4. Vegetation: encrusting algae.
Time: 8-11:15 A.M., Bottom: coral sand, dead coral, some live coral.
Shore: dead coral and beach rock. Current: app. 1 knot. Distance from
shore: 0-100'. Tide: just after low tide. Method of capture: rotenone
(6 1bs.) end dipnets. Collected by: R. Harry. App. 220 specimens of
35 species.

Station 12.--Raroia; in lagoon off pier at Garumaca Village on top of reefs,
west side of atoll, July 5. Vegetation: encrusting algae. Time: 8:30-
9230 A.M. Bottom: coral sand, dead esnd live coral. Shore: coral sand.
Current: none. istance from shore: 0~1G0 yards. Depth of capture:
0-3'. Depth of water: 3', Method of capture: rotenone (app. 10 lbs.)
and dipnets, Collected hy: J. Morrison, Raroian natives, R. Harry. 40
gpecimens of 18 species. :

Station 13.--Raroia; "Ohava® coral head in lagoon off Garumaoa Village, west
side of atoll, July 5. Vegetation: encrusting algae. Time: 2:30-
4:15 P M, Bottom: coral sand, live and dead coral. Shore: coral sand.
Current: very slight. Distance from shore: about 3/4 mile. Tide:
between low and high. Depth of capture: 0-20', Depth of water: 1-20%.
Method of capture: rotenone (7 1bs.) and dipnets. Collected by: M,
Doty, N. Newell, natives, R. Harry. 100 specimens of 35 sgpecies.

Station l4.--Raroia; channel between (ecgeo and Kukina Islets, near Garumaoa
Village, west side of atoll, July 6. Vegetation: encrusting algae.
Time: 7:30-11:30 A.M. Bottom: corml sand, live znd dead coral. Shore:
gravel, beach rock. Current: none to 1 knot. Distance from shore: O-
100!, Tide: extreme low. Depth of capture: 0-13'. Depth of water:
6"-14'. Method of capture: rotencne (app. 6 lbs.) and dipnets. Col-
lected by: R. Harry. 200 speciméns of 28 species.

Station 15.--Raroia; North Pass, near Garumaca Village on west side of atoll,
July 7. Vegetation: encrusting end low green algae. Time: afterncon.
Bottom: sand, coral. ©Shore: beach rock, Current: variocus, usuvally up
to 5 knots. Distance from shore: 100-400'. Tide: varicus. Depth of
capture: 10-35'. Dapth of water: 25-40'. Method of capture: hook and
line. Collected by: native for R. Harry. 2 specimens of 2 species.

Station 16,--Raroia; near Carumaca Village on outer reef flat, July 8, Aug.
20, Bept. 2. Vegetation: encrusting algae, lithothamnion ridge. Bot-
tom: coral, beach rock, sand. BShore: beach rock. Current: 0-3 knots.
Distence from shore: 0-150 yards. Depth of capture: 0-1', Depth of
water: 6"-1', WMethod of capture: dipnets, spears. Collected by: J.
Morrison, R. Harry. 13 specimens of 10 species.
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Station 17.--Rarcia; first transect in open channels on edge of outer reef,
near Gorumeos Village, west side of atoll, July 9. Vegetation: encrust-
ing algae, lithothamnion ridge. Time: 9-12 AM,., 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: rotengne {8 1bs.) -and dipnets.
Collected by: Tetohu, R. Harry. 500 specimens of 55 species.

Station 18.--Raroie; first transect on outer open reef flat near Garumsoa
Village, west side of atoll, July 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 high. Depth of capture: 6". Depth of water: 6", MNethod
of capture: dipnet. Collected by: R. Harry. One specimen, one species.

Station 19.--Raroia; channel and lesward ovter reef north of Garue Pass be-
tween Kahogi and Fakatomo Islets, July 1l. Vegetation: encrusting algae.
Time: 8:30-11:3C A.M. Bottom: algame, 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.--Rarois; first transect on outer open reef flat near Garumaoa
Village, west side of atoll, July 1l. Vegetation: encrusting algae.
Time: 1-3 P.M. Bottom: sand, coral, algae, Shore: beachrock. Current:
0-4 knots. Distence from shore: 0-100 yards. Tide: just after low.
Depth of capture: 0-1'. Depth of water: 1'. Method of capture: rote-
none (app. 6 1bs.) and dipnets. Collected by: R. Harry. 50 specimens
of 23 species.

Station 21.--Raroia; Tahiti islet app. 2 miles south of Gerumaca Village,
west side of atoll, July 12. Vegetation: encrusting elgae. Time: 8:30-
11 A.M. Bottom: sand, gravel, beachrock. Shore: beachrock. Current:
1-5 knots and surge. Distance from shore: 50-100 yerds. 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, L

Station 22.--Rarcim; Matairae Islet, north of Garue Pass, west side of atoll, .
July 17. Vegetation: encrusting algae. Time: 6:30 A.M,-11 P.M. Bot-
tom: beachrock, coral sand, coral. Shore: beachrock. Current: 0-4
kmots. Distance from shore: 0-200 yards. Depth of capture: 0-37,
Depth of water: 3-6'. Method of capture: rotenone (8 lbs.) spears,
dipnets. Collected by: natives, R. Harry. 440 specimens of 65 species.

Station 23.--Raroia; first transect on outer open reef flat near Garumaosa
Village, west side of atoll, July 18. Vegetation: encrusting algae.
Times 9:30-12:30 P.M., 1:30-4:00 P.M. Bottom: coral, coral sand. Shore:
gravel, beachrock. Current: 0-1 kmot, Distance from shore: 50-100
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yards. Tide: mid-low to high to mid-low. Depth of capture: 0-25'.
Depth of water: 2-25'. Method of capture: rotenone (app. 12 1bs.) and

dipnets. Collected by: Tetohu, Peni, R, Harry. 410 specimens of
63 species.

Station 24.--Raroie; Tetou Islet, largest islet on east side of atoll, chan-
nel on lagoon side, July 19.. Vegetation: encrusting algae. Time:
9:30 A.M,-1 P.M. Bottom: send, 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 line. Collected by: natives, R. Harry. & specimens of
Z specles.

Station 25.--Raroia; channel between Temari and Kumekume Islets, immediately
south of Garue Pass, July 20. Vegetation: encrusting algae. Time:
9-11:30 A.M. Bottom: beachrock, seand, coral., OShore: beachrock. Die-
tance from shore: 0-20'. Current: none. Depth of capture: app. 6".
Depth of water: app. 6". Method of capture: by hand. Collected by:
J. Morrison for R. Harry. 12 specimens of 3 species.

Station 26,--Raroia; first transect at excurrent channel, and ridge channels
of the lithothamnion ridge, July 21. Vegetation: -encrusting algse,
lithothamnion ridge. Time: 9:45 -12A.M. Bottom: beachrock, gravel.
Shore: beachrock. Current: surf and turbulent surge. Distance from
shores: app. 200 yards. Tide: extreme low. Depth of capture: 0-25',
Depth of water: 5-25'. Method of capture: rotenone (app. 15 lbs.) dip-

nets, spears. Collected by: Peni, Tetohu, R. Harry. 840 specimens
of 56 species.

Station 27.--Raroia; ovter reef surge channels at lithothamnion ridge at
Garumaoca Village, west side of atoll, July 22. Vegetation: encrusting
algee. Time: 11 A.M.-1:30 P.M., B-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: Tetohu, Peni, Paulo, R. Harry.
136 specimens of 19 species.

Station 28.--Raroia; "Ohava" coral head in lagoon 3 mile east of Garumaca
Village, west side of atoll, July 23.  Vegetation: encrusting algae.
Time: 8:30-11 A.M., 2:30-4 P.M. Bottom: coral, sand. Shore: sand.
Current: app. 1 lmot. Distance from shore: % mile. Tide: between low
and high. Depth of capture: 0-50'. Depth of water: 2-50'. Method of
capture: rotenone (40 1bs.) and dipnets, spears. Collected by: Tetohu;.
Peni, Paulo, Kehea, Vaia, R. Harry, Approx. 500 specimens, 65 species.

Station 29.--Beroia; sand channel, vicinity of Tetou Islet, east side of
atoll, July 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. :
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.—Raroia; ocuter reef flat at Kon-Tiki Islet, east side of atoll,
July 23. Vegetation: encrusting algae. Time: morming. Bottom: beach-
rock, coral, Shore: beachrock, gravel. Current: app. 2 knots. Dls-
tance from shore: app. 75 yards. Depth of captuvre: 1'., Depth of
water: 1'. Method of capture: spear. Collected by: expedition party.
One Eulamis melsnoptera. :

Station 30.--Raroia; in lagoon near jetty of Garumaoa Village, west side of
atoll, July 23. Time: 4-5 P.M. Bottom: sand, coral. Shore: sand.
Lurrent: app. 2 knots. Distance from shore: app. 200'. Tide: high.
Depth of capture: 4'. Depth of water: 4!, Method of capture: spears.
Collected by: natives, R. Herry. 2 specimens, 2 species.

Station 31.-~-Rarais; Garue Pass, west side of atoll, July 24. Time: 9 A.M.-
5 P.M. Bottom: coral, gravel, sand. Shore: beachrock, Distance from
shore: % mile. Depth of capture: 20-40'. Depth of water: 30-40°.
Method of capture: hook and line, spears. Collected by: Paulo, R.
Harry. 29 specimens of 10 species.

Station 32.--Rarcia; in lagoon at end of pier, Garumace Village, west side
of atoll, July 22-24. Vegetation: encrusting algae. Time: continuous
2 days. DBottom: sand, ©Shore: sand. Current: none. Distance from
shore: App. 200'. Depth of capture: 15'. Depth of water: 15'. WMethod
of capture: plastic screen trap. Collected by: R. Harry. 2 Aulostomus
chinensis.

Station 33.--Raroia; Garue Paps and immediate vicinity, west side of atoll,
July 25, Aug. 1, Aug. 14, Avg. 15. Bottom: coral, gravel, sand. Shore:
beachrock. Current: 1-8 knots. Distance from shore: 2-% mile. Depth
of capture: 10-45'. Depth of water: 10-10G'. Method of capture: hook
and line, spears. Collected by: natives, R, Harry. 100 specimens of
48 species.

Station 34.--Raroia; outer reefs of Namunamukona Islet on northwest side of
atoll, July 26. Vegetation: encrusting algae. Time: 12-1 P.M. Bot-
tom: beachrock. Shore: beachrock. GCurrent: 0-10 knots. Digtance
from ghore: 50-100', Tide: low. Depth of capture: 0-2!'. Depth of

. water: 2'. Method of capture: spears and hends. Collected by: Hure,
Rago, R. Harry. 3 specimens of 3 species.

Station 35.--Raroia; lagoon and outer reefs of Hava Islet, northeast side
of atoll, July 27. Vegetation: encrusting and free growing algae,
Time: 10-12 A.M. BPBottom: 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 1bs.) and dipnets. Collected by: Huri, Rego, Ralrai,
Kore, R. Harry. 52 specimens of 1/ species.

Station 36.--Raroia; coral head in lagcon channel of Tepoki Islet, northeast
~ gide of atoll, July 28. Vegetation: encrusting algae. Time: 1-2:30
P.M. Bottom: gravel. ©Shore: gravel. Current:‘app. 2 knots. Distance
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from shore: 100', Tide: low. Depth of capture: 4'. Depth of water:
7'. Method of capture: dipnets. Collected by: Hure, Rairasi, Kore, R.
Harry. One Qstracion lentiginosum.

Station 37.--Raroia; large submerged coral head 15' across in lagoon bay of
Teuriamote Islet, north end of atoll, July 23. Vegetation: encrusting
elgae. Time: 2:30-4:30 P.M. Bottom: gravel, coral. Shore: gravel,
sand. Current: very slight. Distance from shore: 0-20'., Tide: high.
Depth of capture: 0-18'. Depth of water: 10-18'. Method of capture:
rotenone (10 1bs.) snd dipnets. Collected by: Huri, Rairai, Kore, R.
Harry. 118 specimens of 43 species. '

Station 38.--Reroia; large enclosed pool 100 x AC' on legoon sand flat of
Tikamiti Islet, nortn end of atoll, July 28.. Veretation: encrusting
algae. Time: 6 A.M.-4:30 P.M, Bottom: thick lswer of fine sudiment.
Shore: gravel, beachrock. Current: none. Digstance from shere:. 0-20',
Depth of capture: 10-15'. Depth of water: 10-15'. Method of capture:
rotenone (5 1lbs.) and dipnets. Collected by: Kore, Rairai, R. Harry.
82 specimens of 19 species.

Stetion 39.--Hrroias ovter reef flat between lithothamnion ridge and shore
of Teurisucte Islet, ncrih end of atoll, Juty 26. Vogetaticn: encrust-
ing algaz. Time: 8:30-11 P.M. Bottom: beachrcck, c¢ursl. Shore:
beachrock, gravel, Current: 2-6 knots. Distance from sghore: 50-100
yards. Tide: between low and high. Denth of capturc: 1-2'. Depth of
vater: 1-24', Method of capture: dipne*s and Coleman lanterns. Colw
lected by: Kore, Rairai, R. Harry. 30 specimens of 2 species.

Station 40.--Raroia; enclosed trackish pond 100' diameter, lagoon side of
Tikaheru Islet, nortih end of atoll, July 29. Time: 9-10:3C A.M. Water:
murky, brackish, with marked thermal layering. Bottom: thick layer of
fine sediment. Shore: beachrock, gravel. Current: none. Distance
from shore: 0-50'. Depth of capture: 10-20'. Depta of water: 20'.
Method of capture: spears. Collected by:; Hure, R, Harry. 4 specimens
of 1 species.

Station 41l.-~Raroia; "Tomogoru" coral head, 75' across its flat top 1!
below the surface, near Tomogoru Channel, norvh end of atoll, July 29.
Vegetation: encrusting and abundant froe growing algse. Time: 10-12
AJM. Bottom: coral, sand. Shors: send, bea~urock. Current: none,
Distance from shore: app. 1 mile, Depth of ccpture: app. 2-4°'. Depth
of water: 2-25'. MNethod of capture: dipnets. Collected by: R. Harry.
150 Spratelloides spo.

Station 42.--Raroim; Geog=o lagoon reefs at inner edge, south of Gerumaoa
Village, west side of atoll, July 31. Vegetation: encrusting end free
growing elgee. Time: 3-4 P.M. Bottom: sand coral. Shore: send, Cur-
rent: very slight. Distance from shore: app. 3/4 mile. Depth of cap-
ture: 5-25'. Depth of water: 25'. liethod of capture: rotenone {21 1bs.)}
dipnets, diving gear. Collected by: Rago, Rairai, Kore, J. Byrne, R.
Harry. 140 specimens of 42 species.
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Station 43.--Raroia; "Motoko" corsl head in lagoon 1% miles eest of Tetataga
Islet, west side of atoll, Avg. 2. Vegetation: dense free growing al-
gal growth. Time: 12-3:30 P.M. Bottom' coral, send. Current: app. 1
knot. Distance from shore: spp. 13 miles. T1de. high. Depth of cap-
ture: 12-30'. Depth of water: 2-49‘ Method of capture: hook and line,
spears. OCollected by: Hure, Rago, R. Herry. 11 specimens of 3 species.

Station 44.--Raroia; outer reef flat near Oneroa Village, southwest side of
atoll, Avg. 2. Vegetation: encrusting algae. Time: 9:30-11:45 A.H.
Bottom: rock, gravel, coral. Shore: beachrock. Current: surge, strong.
Distance from shore: 10-20', Tide: high. Depth of capture: 0-2!,

Depth of weter: 2'. Method of capture: spears. Collected by: Rago, R.
Herry. 6 specimens, 6 species.

Station 45.--Raroiz; outer reef flat and surge channels near Onerca Village,
southwest side of atoll, Aug. 4-8. Vegetation: encrusting and some free
growing algae. Time: day and night, app. é hours per day. Bottom:
coral, beachrock. Shore: beachrock. Current: O-strong surge. Distance
from shore: app. 100 yards. Tide: low. Depth of capture: 10-30'. Depth
of water: 10-30'. Method of capture: rotenone (app. 75 1bs.), dipnets,
spears, diving gear. Collected by: expedition personnel, App. 1000
specimens of 75 species,

Station /46.--Rarois; large coral head app. 2 kilometers from the east end
‘south sides of the atoll, Aug. 5. Vegetatlon: abundant encrusting and,
great clumps of free growing algae. Time:-9-10 A,M, Bottom: coral.
Shore: sand, coral. Current: app. + knot. Distence from shore: 2

- kKilometers. Tide: high. Depth of capture- 1-15'. Depth of water:
2-30', Method of capture: spears. Collected by: Huri, Rago, R. Harry.
6 specimens of 3 species. o

Station 47.--Rarois; gravel and sand chamnels at extreme southern end of
atoll, Aug. 5. Vegetation: encrusting algae. Time: 11 AM.-3 P.M.
Bottom: coral, sand, gravel,. beachrock. Shore: gravel. Current:
0-8 ¥nots. Distance from shore: l-4 kilometers. Depth of capturei
5-10'. Depth of water: 10-15'.. Method of capture: spears. Collected
by: Huri, Rago, Kore, R. Harry. 39 specimens of 17 species.

Station 48.--Reroia; shore reefs in lagoon on submerged coral heads, in
region of Roteva Korereka Islet, north end of atoll, Aug. 5-7. Vege-
tation: practically 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, Huri, R. Harry. 160 specimens, 30 species.

Station 49.--Raroiaj; "Vera Vera" coral head in lagoon app. 3 kilometers
east of Oneroa Village, south west side of atoll, Aug. 8. Vegetation:
sbundant encrusting and free growing algee. Time: 9:30-11:30 A.M.
Bottom: coral, sand. ©Shore: sand, gravel. Current: none. Distance
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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
dipnets. Collected by: Kore, Rago, R. Harry. 68 specimens of 23
specles,

Station 50.-—Raroia; lagoon reefs at Onerca Village, southwest side of atoll,
Aug., 9. Vegetation: encrusting algee. Time: 9:30-10:30 A.M. Bottom:
coral. Shore: sand. Current: app. 3 knot. Distance from shore: app.
4+ mile. Tide: low. Depth of capture: 0-4'. Depth of water: 3-4'.
Method of capture: rotenone (app. 10 1lbs.) end dipnets. Collected by:
Rairai, Kore, R. Harry., 17 specimens of 7 species,

Station 51.--Rarcia; lagoon reefs, Teputaiti Islet, south of Garumaoa Vil-
lage, west of atoll, Aug. 9. Vegetatlon: encrusting algae. Time:
11:30-1:30. Bottom: corsl, sand. Shore: send. Current: none. Dis-
tance from shore: 0-100 yards. Depth of captvre: 6-10'. - Method of
capture: gpeers. Collected by: Etienne for R. Harry. 2 specimens of
2 species.

Station 5Z2.--Raroia; outer reef channels of Kahogi Islet, north of Garuve
Pags, west side of atoll, Aug. 10. Vegstation: encrusting algae.
Time: 3:30-5 P.M. Bottom: beachrock, corsl. Shore: beachrock. Cur-
rent: 1-4 knots. Distance from shore: 50-100 yards. Depth of capture:
5-15'. Depth of water: 10-18'. Methcd of capture: speers, hook and
line. Collected by: Rairai, Kore, R. Haerry. 13 specimens of 10 spe-
cies.

Station 53.--Raroias; wvicinity of "Oreti" coreal head, .app. 3/4 mile northeast
of Garumasca Village, west side of atoll, 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.
A0%. Method of cepture: deeper water dredging in lagoon. Collected
by: J. Newhouse for R, Harry. One specimen of Eviota sp. 2.

Station 54.~-Reroiaj; shore reefs in lagoon at Takeke Islet next to Garve
Pass, west side of atoll, 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.

Station 55.-~-Raroiaj; lagoon and outer shore reefs at Tenukuhaupapatea
(Fakatomo) Islet, immediately north of Garue Passg, west side of atoll,
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. Depih of capture: 3-10'.
Depth of water: 3-15'. Method of cepture: spears, dipnets. Collected
by: Rairei and Kore for R. Harry. 18 specimens of 10 species.
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Station 56.--Raroia; Garue Pass, west side of atoll, Aug. 13. Vegetation:
abundent encrusting and free growing algae. Time: 5:30-7:30 P.M.

. Bottom: coral, sand. OShores beachrock. Current: 2-10 knots. Distance
from shore: 300 yards. Dapth of cepture: 10-20!'. Depth of water:
30-40'. Method of capture: hook and line, trolling. Collected by:
Kore for R. Harry. 2 specimens of 2 species. S

Station 57.~-Raroia; lagoon reef channels of Kumekume Islet south of Garue
Pass, west side of atoll, fug. 13. Vegetation: encrusting algese. Time:
9:30 A.M.-3 P.M. Bottom: coral, sand. Shore: beachrock, gravel, Cur-
rent: slight. Distance from shore: 50-100 yards. Depth of capture:
2-6'. Depth of water: 2-6', Method of capture: rotenone (app. 10 1bs.).
Collected by Kore and Reirai for R, Harry. 70 specimens of 35 species.

Station 58.--Rercias; outer reef channels next to lithothamnion ridge next
to Garumaoa Village, west side of atoll, Aug. 15. Vegetation: encrust-
ing algee. Time: 9:20-11:45 AM., 1:30-6 P.M. Bottom: beachrock,
gravel. Shore: beachrock.  Current: surge. Distance from shore: 100
yards. Depth of cepture: 0-20', Depth of water: 4-20'. Method of
capture: rotenone (20 1lbs.) and dipnets. Collected by: Kore, Rairai,
Tetohu, R. Harry. 600 specimens of 75 species.

Station 59.--Raroia; first transect, outer reef surge channels at litho-
themnion ridge, immediately south of excurrent channel, Aug. 17.
Vegetation: encrusting algse. Time: 9-11:30 A.M. Bottom: beachrock,
gravel, ©Shore: beachrock. Current: surge, turbulent breskers. Dis-
tance from shore: app. 150 yards. Tide: low. Depth of capture: 0-20',
Depth of water: 4-20', Method of capture: rotenone {22 lbs.) end
dipnets. Collected by: Tetohu, Rairai, Kore, R. Harry. 350 specimens
of 40 speciles.

Station 60.--Raroia; lagoon reefs and channels of Teremu Islet, east side
of atoll, Aug. 20-22. Vegetaticn: berren encrusting algse. Time:
app. 18 hours. Bottom: sand, beachrock, coral. ©Shore: sand, beach-
rock. Current: 0-1 knot. Distence from shore: 0-2 mile. Depth of
capture: 3-35'. Depth of water: 0-35'. Method of cepture: hook &nd
line. Collected by: Rairal, Kore, Huri, R, Harry. 91 specimens of
32 species.

Station 6l.-~Raroia; coral head % mile off Teremu in lagoon, east side of
atoll, Aug., 21. Vegetation: barren encrusting algae. Time: 1-4 P.M.
Bottom: sand, coral, staghorn prominent. Shore: sand. Current: none.
Distance from shore: % mile. Tide: low. Depth of capture: 0-25'.
Depth of water: 2-25'. Method of capture: rotenone (30 1lbs.) and dip-
nets. Collected by: Kore, Ralrei, Huri, R. Harry. 448 specimens of
5/ specles,

Station 62.--Raroia; app. § mile off outer west coast of atoll between

Garue Pass and Garumaoca Village, Aug, 25, 27. Time: 8:30 AM.-3:30
P.M, each day. Bottom: coral. Shore: beachrock. Current: slight.
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Distance from shore: epp. § mile. Depth of capture: 2-40'. Depth of
water:s 40-100', Method of capture: hook and lines, trolling, hard-
lines. Collected by: Kore, Reirasl, for R. Harry. 24 specimens of 11
species. A

Station 63.--Reroia; inner lagoon reef next to Kahuruna Islet, southeast
side of atoll, Aug. 26, Vegetation: sperse encrusting algese. Time:
3:30 P.M. DBottom: sand, coral, Shore: gravel. Distance from shore:
100'. Depth of capture: 8'. Depth of water: 10'., Method of capture:

spear. Collected by: Kehea for R, Harry. One specimen of Lutlanus
bohar. =

Station 64.--Rarola; lagoon shore reef of Rare Islet, west side of atoll,
Aug. 27. Vegetation: encrusting algae. Time: 11 A.M, Botiom: coral,
Shore: gravel. Current: none. Distence from shore: 50'. Depth of
capture: 10'. Depth of water: 12'. Method of capture: spear Collected
by: Huri for R. Harry. One specimen of Sipganug sp.

Station é5.--Rarcia; channels at south end of atoll, Aug. 28. Vegetation:
sparse encrusting algae. Time: 1-3:30 P.M., Bottom: sand, coral,
Shore: send, gravel. Current: app. 1-2 knots. Distance from shore:
app. 100 yards. Depth of capture: 0-10'. Depth of water: 10'. Method
of capture: rotencne {app., 10 1bs.) and dipnets. Collected by: Kore
for R. Harry. 150 specimens, 45 species.

Station 66,~-Raroia; reefs in Garue Pass next to Takeke Islet, west side of
atoll, Sept., 1. Vepetation: considerable encrusting and free growing
algae., Time: 10 A.M.-1:30 P.M., Bottom: coral. Shore: gravel. Cur-
rent: slight. Distance from shore: app. 100 yards. Tide: low. Depth
of capture: 1-25'. Depth of water: 1-25'. Method of capture: rotenone
(40 1bs.), dipnets and spears. Collected by: Kore, Rairai, Huri, Rago,
and R, Herry. 340 specimens of 50 species.

Station 67.--Raroia; lagoon reef at Teputaiti Islet, south of Garumaoa Vil-
lage, west side of atoll, Aug. 25. Vegetation: encrusting algse. Bot-
tom: coral, sand. Shore: gravel. Currents: none. Distance from shore:
50 yards. Depth of capture: 12'. Depth of water: 15'. Method of
capture: spear. Collected by: Huri for R, Herry. One specimen of Naso
annulstus.
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ECOLOGICAL SURVEY
Figures 3-7

Thile the general report of the Raroia team will consider the marine
ecology of this atoll on a broad biclogical basgis, specific notes on the
zonation of fishes are included in this section, A large proportion of the
field time was involved .in preparing the collection of fishes, taking koda-
chrome slides, and compiling notes on the colors of living fish. To a lesser
extent habitat date were also recorded at the end of the time in Rarola and
part of these notes are given in the systematic account. The present section
was &lso prepared at the end of the Rarole study and is an attempt to give a
general view of fish distribution on Rarols Atoll. Far more notes were taken
than inclvded here. So much wag observed that was not understood that the
confusing observations were deleted, It is hoped that more of the field data
can be incorporated into the report of the next coral atoll project.

For convenience the marine environment of the atoll has been divided
into eight major zones which are as clearly delimited ecologically as they
are physically. These zones can be congiderably subdivided on the basis of
fish associations and habitats and most of this phase will be considered in
the general ecological report. :

Coralliferpus Quter Bench: This reglon is defined by Cloud (1952). It ex-
tends from the steep outer slope to the surge chamnel buttresses. The
greatest growth of coral at Raroia is in this region and a large percentage
of the totel fish fauna lives on this shelf, Sharks constantly patrol this
area, apparently continvally circling the atoll looking for food. Tuna, bar-
racuda and Jjacks also scout these waters, but normally keep nearer the sur-

- face. Larger sea basses are in greater abundence in this zone {as are also

the previous fishes mentioned) than anywhere else on the atoll and seem to
hide in every hole in the coral. Nasc and Balistes are evident immediately
above the coral and various species of the demoiselles that pemetrate to
"deeper water (e.g. Dascyllus) form clouds around the coral. The extent of the
‘fish fauna can best be seen by dropping balls of rotencne mud onto the coral.
About twice as many fishes as would be seen around a lagoon coral head boil
out of holes in the coral when rotenone takes effect. Several times I telked
myself into chancing encounters with sharks to collect in this region, but
the natives forcibly refused to let me go in the water, talking as if it
-would be sure death. Without a doubt the finest fish collections at Raroia
could be taken on this shelf, and very eacily on the west side of the atoll,
if it were not for the sharks. While this zone seemed to be relatively the
same on the east and west side of the atoll, it seemed definitely shorter on
the east side. Practically ell observdtions were made on the west side.

This region has a very characteristic fawna, typified by several sharks
and carangids not observed elsewhere around the atoll. At the surface are
particularly Sphyrasena, thunnids, and schools of Hemirhamphus. At mid-depths
ere small schools of carangids. Immediately above the coral sharks wander
about, pagsing from one surge channel to the next; none larger than 12 feet
were seen and they would averasge about 5-6 feet in length. Remaining rela-~
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tively motionless above the coral are mostly Balistes, Naso and often Acan-
thurug. Only very small fighes, such as Daseyllus, Labroides end Hallchoeres,
would be seen atout the corael. Vhen this region was poisoned great numbers
of smell coral reef fishes less than five inches long (such as blennies,
gobies, a few cirrhitids and a large number of wrasses) came out of hiding,
along with large seas basses one to three feet long. Conspicuous by their
complete absence were chaetodontids, and holocentrids. Parrot fishes were
also uncommon in this region.

Surge Channels: This term is defined by Cloud (1952), and comprises the next
region inward toward the shore between the coralliferous outer bench and the
coralline ridge. This zone consists of deeply grooved troughs that have wide
outer mouths approximately 25-35' deep and narrow dead ends at the ridge. It
is continvous around the atoll and is complexly developed on the southeastern
side in the region of Onerca. The entire lengths of these troughs were col-
lected at seversl locallties on the west side of the atoll. Since it was
dangerous collecting in the open mouths because of the sharks, less is known
of this outer area, Twice I was rushed by sharks in the outer zone and the
Raroiens completely refused to dive there.

The surge channels contain the most distinctive fish fauna of any 2zone
at Raroie. Many species are completely limited to them and many fishes found
Jjust about everywhere else on the atoll do not occur in these surge channels,
The zone is completely dominated by cirrhitids and blennies (especially the
genus Cirripectes), although none can be geen when casually observing the
channels. In fact during the day they look practically barren except for
sharks, scarids and carangids schooling in the outer mouths. However, whemn
rotenone is thrown into the troughs, the waves swirl it quickly from ocne end
to the other and the fishes immediately succumb and are swept out of their
hiding places from vunder rocks and from cracks in the buttress walls. The
fishes in this region apparently have a high respiratory rate because of the
heavy surf action with high oxygen concentration. As a result the entire fish
fauna of the troughs completely succumb to rotencne laden waves in a few min-
utes. No where else did we obtain such complete collections of & particular
habitat. Also, wave action tended to sweep fishes out into the open and into
pockets on the bottom, making observations on relative abundence and collect-
ing much easier. Sharks were constantly attracted to collecting stationms,
although they never pald any atiention to the fishes, living or dead. They
were, however, quite interested in the swimmers.

Agide from the blennies and cirrhitids, the narrow end of the chennels
have a lerge population of smell echidnid eels, most of which are limited to
this region and the sea urchin holes on the corslline ridge. Two pomacentrida
are confined entirely to the channels, seversal scorpaenids are moderately
abundant in the surge channels and in the sea urchin holes on the coralline
ridge, and brotulids are prominent under the rocks and in the holes. The
broader, deeper section next to the outer mouth supports a good sized popule-
tlon of larger fishes, consisting primarily of surgeon fishes, cirrhitids,
carengids, scarids, and to a lesser extent labrids, none of which are con-
fined to the surge chennel zone, Few smaller fishes are found in this dis-
tinctive subzone. '
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At high tide large fishes move in from the surge channel mouths and
coralliferous outer bench and congregate in the narrow ends. Many speries,
as typified by Acenthurns guttatus end Acanthurus achilles, move out of the
 channels onto the reef flat.

At night the surge channels at high or low tide are teasming with fishes,
particularly holocentrids. The nocturnel Cirripectes and cirrhitids are very
much in evidence and even at low tide are found climbing about out of water
on the coralline ridge. Schools of Monotaxis congregate in the channels and
pass onto the reef flat at high tide as do the holocentrids.

Coralline Ridge: This zone is discussed by Cloud (1952} and consists of the
high ridge formed by coralline algae between the surge channels and outer

reef flat extending to shore. Usually its outer and inner face is honeycombed
with sea urchin holes, which considering their size, support en amazingly
large fish population. Its cuter fece supports the same fish fauna as the
inner ends of the surge channels; it is dominated by smaell echidnid eels, and
to a iesser extent cirrhitids. Some Cirripectes also live in the sea urchin
holes, but not many are found during the day. The top of the ridge vsvally
offers no hiding place for fish, although it is noteble as a feeding ground
for parrot fish &t high tide. The inner face and outer part of the reef flat
(termed "back ridge trough of outer reef flat" by Cloud, 1952) sre usually
heavily honeycombed by sea urchin holes end support a small distinctive fish
fauna entirely different from the other reef zones. It is dominated by the
pomacentrid Abudefduf imparipennis and is inhabited by several small scorpae-
nids not found elsewhere. The genus Echidna was found here more than anywhere
else and a few of the other "surge channel" echidnid eels also range back to
this subzone. A few small apogonids are also distinctive to this region. The
gobies of the genera Gobiodon and Paragobiodon are fairly common, although not
at all as abundent as in the next zone toward shore; in - some sections of the
atoll they did not invade this zone at all.

At night at high tide this region is dominated by cirrhitids and holo-
centrids, which congregate in this zone more than anywhere else on the reef
flat. Cirripectes is also common here, and many echidnid eels move out of
the surge channels onto this zone searching for food.

Quter reef flat: This region, according to currently accepted definition

(see Cloud, 1952) extends from the coralline ridge to shore. On the basis

of figh amsociations, it can be divided intec three zones: an outer srea packed
with see urchin holes ("back ridge trough" of Cloud, 1952). Since the outer
zone has already been discussed in the previcus section, we will go on to the
middle subzone. At low tide this is characterized by great numbers of gobies
of the genera Parsgobiodon and Gobiodon. To a lesser extent both species of
Caracanthus are prominent. Moderate numbers of small labrids (vasually
‘Helichoeres) and Tetraodon hide smong the coral. Lycodontis picta wanders
into this region but definitely belongs in the tide pool zone.

At high tide day and nighf great numbers of larger fishes come over the
reef flat to feed. During the day the prominent groups are Eulamia melanoptera,
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surgeon fishes (especially Acanthurus triostegus, A. guttatus and A. achilles),
wrasses (Thalassoma and Halichoeres gpimarily), many species of parrot fishes,
and chaetodontids. At night the fish fauna consists of Holocentrids (mostly
Holocentrus), mugilids, Belone,' Hehirhamphus, Monotaxis and a few cirrhitids.
So far as the collectiohs have been studied this subzone contains no species

known only from this region, but the quality of ite fish fauna wes found no
where else.

The final tidepool subzone is the most unique in fauna of the outer reef
flat., It contains some blennies and gobies found nowhere else and is dominated
by these two groups and the echidnid eels, Lycodontis picta end L. flavimargi-
nata. The pomacentrid, Abudefduf glaucus, ig prominent here as are young
Cephalopholis argus. It is also typified by syngnathids which very rarely
were observed elsewhere. At high tide the fauna of this zone spreads over the
reef flat to feed tut its own zone is not invaded by other larger figh.

Inter-Islet Channels: No zohe is more variable at Raroia than the channels,
varying from the deep west (Garue) Pass with one of the largest fish popula-
tions of eny locality at this atoll to narrow closed off chamnels with meager
faunas. The channels at Reroia can be broadly divided into four groups:.
Garve Pasg--a main deep cheannel, South Pass--a broad shallow flat, and com-
plete and incomplete inter-islet channels. There are over 250 channels, most
of which are continuous from lagoon to outer reef at least at high tide.

Garue Pass is approximately 400 yerds wide and about 40-60' deep. Most
of the time there is a very strong flow of water out the Pass, but at extreme
high tide the direction of the current reverses. Corsl growth is very sbun-
dant in the Pass, especially on the shore reefs. This zone has by far the
greatest concentration of fishes of any restricted locality at Rarcia, and is
the favorite fishing ground of the natives. All of the large fish groups are
abundant here, particularly the families Galeorhinidae, Isuridae and Carangidae.
Other families that sre dominant are Echeneididae, Balistidae, Labridae,
Sceridae, Serranidee, Lethrinidae, and Lutianidae. The shore reefs have a
very distinctive fewna. Dascyllus trimaculatus, Acanthurus lineatus, Amphi-
prion bicinctus and large sea anemones apparently occur only in this zone at
Raroia. Chaetodon reticulatus, C. ornatissimus and Acanthurug achilles are
more abundent in the Pass- than any other 1oca11ty.

The Southern Pass is = broad rock and sand flat approximately four miles
wide and not more than two feet deep at low tide at any place; at its highest
ridge from Kakipuku to the first east islét near Kakuruna it probably averages
less than 6" deep at low tide. There is a strong flow of water out at low
tide (outside the lagoon) and e reversal of flow &t high tide. There is
moderate coral growth in the Pass. The only fishes in abundance over the flat
are young Eulamis melanopterus, which swarm in great numbers over all the flat.
Otherwise the fish fauna is sparse considering the large srea involved,. A
few species of the families Labridee, Lutianidae, Serranidae and Chaetodontidae
comprise a great percentage of the fish population_;n the Pass. Gobies, blen-
nies and echidnids are moderately atundant in shallow protected pools on the
flat. At the lagoon side of the Pass Diodon is fairly abundant (accordlng to
the natives), as are large serranids, ,

vy
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i The inter-islet channels vary tremendously in fish populetion depending
b-upon width, intermittent or continuous connection between lagoon and outer sea
and position on the atoll.. Also many of them are strongly affected by the ex-
tent. of sand bars that sre often at the lagoon entrances. The problems of
the ecology of inter-islet channels were far from understood at Raroia and
- were so variable that-it 'ie difficult to see the overall picture. The shallow
narrow continuous chennele are generally characterized by large numbers of
gobies end blennies, and even greater numbers of Abudefduf imparipennis.
Parapercids are found only in this zone and the region is a nursery for the
young of many specles of echidnids, Epinephelus and Cephalopholis argus. The
closed off channels are dominated by wrasses (the genus Stehojulis is most
sbundant in this habitat) and chaetodontids. Cerel growth is sparse and where
staghorn coral is present Dascyllus gruanusg is moderately common. - -

Lagoon shore reef flat: On the west side of the atoll the lagoon shoreline
is bordered by a flat topped reef that abruptly drops down 10-35 feet to sand
bottom 5-1200 feet from shore. The top of the reef is covered with dead or

- sparsely growing coral that almost reaches the surface et low tide. The fish
fauna of this region is limited and primarily consists of Acanthurus
triostegus, Pomacentrus nigricans and moringuids. The fishes on the reef
face wander over the reef top at high tide to feed, but generally keep out of
this region at low tide. Individuals of Pomacentrus nigricens are restricted
to definite coral heads or sections of coral heads, diving down arong the
coral branches when danger threatens. Acanthurus iriostegus wander in large
achools over the reef top. The two species of moringuids are sbundant buried
in the sand to a depth of at least two feet and are not seen except by using
a rotencne ichthyocide.

The lagoon shoreline around the remainder of the atoll is almost entlrely
sand and gravel, gradually sloping to deep water. Schools of mullet and young
Lutianug form the greatest percentage of the fish fauna in this area.

Lagoon Shore Reef Face: As mentioned under Reef Flat, the lagoon reef face
ig present only on the west side of the atoll. Its fish fauna is very simi-
lar to the neighboring lagoon coral heads, but does not include as many
species. The coral growth is not as extensive on the reef face as on the
coral heads except in Garve Pass. Much of the reef face is undercut as shown
in figure 4, and often has deep clefts extending back into the reef, particu-
larly in the region of Kukina Rus.

Large schools of scarids travel slong the reef face feeding; occasionally
groups of Naso and Caranx also do the same. The genere Synodus and Moringua
noted on figure 4 remain buried in the sand about the base of the coral.
Echelid eels also prefer this habitat, and remain buried vertically in the
sand with only the head exposed.

Lagoon Coral Heads: The lagoon at Raroia is deep and has hundreds of coral
heads {or patch reefs) relatively evenly situated throughout. These coral
heads have steep sides and flat tops and almost reach the surface at low tide
(see figure 7). Most of them are elongate in lateral cross section and the
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direction in which they are oriented depends upon their position in the lagoon
and the prevailing current direction. The majority of coral heads are pointed
towards the east or north east. The marine life on a corasl head varies
trenchantly depending upon the reef!'s position in the lagoon. A summary of
the typical conditions for a western coral head near Garumaoa is presented in
figure 7. Coral heads situated on the east and northeast sides of the lagoon
have g considersebly reduced fauna than elsewhere. The coral heads in the
southwest region of the lagoon have the greatest varlety of fishes, although
the coral heads on the west side between Gmrue Pass and Kukina Rva seem to
have the largest populations.

The open lagoon appears to have a relatively restricted fish population.
Small gobies were brought up in bottom dredges down to 40 feet, but no other
fishes. Sharks, cerangids snd Spratelloides sre very likely the dominant
open water groups. Near the coral heads and shore reef schools of large par-
rot fishes seem slowly to follow definite paths like cattle. The eastern
sand flats are particularly inhabited by mahtas, eagle rays and sting rays.
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SYSTEMATIC ACCOUNT

Historical Introduction

Degpite the fact that all past expeditions have spent only a few days
collecting fishes in the Tuvamotu Archipelago, approximately 286 species of
fishes have been emassed. Our knowledge of the fish fauna is primerily known
from ten expeditions and small scattered collections; most important are the. . -
Andrew Garrett collections, the "Albatross" Expeditions of 1899-1900 and 1904~
1905, the Crane Pacific Expedition of 1928 and the George Vanderbilt South
Pacific Expedition of 1937. No fishes have been recorded in the literature
from Reroia Atoll; the closest island where fishes have been reported is
Mekemo, approximately 50 miles to the west of Raroia. Definite locality rec-
ords are known for 20 of the 80 islends within the Tuamotus. -

Because of the hostility of the natives, the early scientific expeditions
tc the Tuamotus durlng the first half of the nineteenth century were not able
to collect fishes on any of the eastern islands, and had difficulties on the .
western atolls. The first fish described from the Tuamotus appears to be
Chaetodon winctus [zCheetodon bennetti Cuvier) by Lay and Bemnett (1839) col-
lected from Byam Martin [Vairaatea: Island, by the voyage of the "Hlossom"
under the command of Captain F. W. Beechey in the years 1825-1828.

The earliest collections of fishes made in the Tuamotus were apparently
taken by the Wilkes Exploring Expedition of the U. S. Navy, 1838-1842. The
fishes were originelly to have been reported upon in two volumes by Louis
Agassiz and many hundreds of illustrations were prepared under his direction.
The manuscript (which Wilkes estimated would amount to over 2,000 printed
pages) was never completed or published, although Agassiz hoped to present
in this work en entirely new classification of fishes and to change radically
the principles for defining fish families. The fishes and illustrations were
turnied over to Henry W. Fowler at the Academy of Natural Sciences of Phila-
delphia in 1920 by the U. 8. Nationel Museum with the request that a report
be prepared. By that time meny fishes and labels had been lost, and many
specimens were in poor condition. Fowler and Bean (1923) reported on the
new species, including one wrasse from the Tuamotus. Fowler (1940) presented
a check list of the entire collection, including 15 species from the "Tua-
motus," Lazareff I., and Clermont de Tonnier I.

The most important nineteenth century contribution to our knowledge of
Tuemotuan fishes were the publications of Gunther {(1873-1875) on Andrew Gar-
rett's Fische der Sudsee. Fifty-four species were described from the
"Tuamotus;" only one was recorded from a definite locallty Native names
were noted for a few species. :

The next addition is by Vaillant (1887) who records 11 species with na-

tive nemes from Rikitea of Mangareve, Rangiroa, S. Warutea end "Tuamotus,"
which had been collected by the ship "Volage" in 1883 and 1884.
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Gunther (1887) in the Challenger Expedition deep sea fish report motes
Malacosarcus macrostoma from near the Tuamotus, but apparently had no other
fishes from this area.

The largest collection of fishes from the Tuamotus other than that leter
obtained by George Venderbilt was collected by the "Albatross” Expedition of
1899-1900 under the charge of Alexander Agessiz. The shore fish report by
Kendall and Goldsborough (1911) includes 93 species (one described as new)
from the Tuamotw islands: Anaa, Fakarava, Makatea, Makemo, Pinaki, Rangiroa,
Whitsunday end Tikel.

About the same time as this "Albatross" expedition, Alvin Seale was col-
lecting fishes in southern Oceania for the Bishop Museum (1900-1903). He
prepared a collection of 38 species from Makatea and Mengereva in the Tuamotus,
three of which he described as new (Seale, 1906).

The "Albatross" Expedition of 1904-1905 under the charge of Alexander
Agessiz collected fishes in Port Rikitea and on the outer reef of Mangareva
Island, Tuvamotus. Kendell and Radcliffe (1912) described this collection
which comprised 42 specles,

Regan (1917, p.391) records Harengula punctats Cuvier and Valenciennes
from the "Tuamotu Archipelago." The Whitney South Sea Expedition 1920-1925
under the susplces of the American Museum of Natural History collected at
twelve islands in the Tuamotus, although only a few fishes were taken.
Nichols (1923) reported on these fishes and recorded five species from Man-
gareva and Marutea, two of which he described as new genera and species.,
Weber and de Beaufort (1922, 1931) record 13 species from the "Tuamotus"
without definite locality records. The Templeton Crocker Expedition of 1934~
1935 on the "Zaca" through the eastern Pacific under the auspices of the
American Museun of Naturasl History alsoc made a small fish collection; Nichols
and Breder (1935) described a new species of, flying fish from Nengo Nengo
and Tatakoto, but otherwise the collection is apparently not published.

Fowler in his "Fishes of Oceania" {1928, 1931, 1934, 1949) includes
many of the previous records from the Tuamotus and a few new ones which are
summarized in his 1938 check list at the end of the Vanderbilt Expedition
Report.

The Crane Pacific Expedition of 1928 made short stops in the Tuamotus at
Tskaros and Makates. Herre (1935, 1936} reported upon the 42 specles col- .
lected at these islands, two of which he described as new.

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

The largest collections teken in the Tuamotus ere those of the George
Vanderbilt South Pacific Expedition of 1937, personally obtained by Mr. Vander-
bilt. In seven days collecting at Tekaroa, Apataki and Rangiroa over 156
species were obtained. Fowler (1938, 1953) reported on this material, de-
scribing the fighes from each locality separately.
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A summary of all the Twamotu records is presented iﬁ the following check
1ist, which uses Fovler's 1938 classification for convenience.
will be considerably revised and expanded when the Raroia and Takume material

is studied.

later in this report for location and synonymy of the atolls,

Tentative Check List of Fishes Previously Recorded from Tuamotus

Table 1

This list

Note the "Check List of the Islands of the Tuamotu Archipelago"

AKIAKT 1.
ANAL I.

APATAKI I.

FAKARAVY 1,

GAMBIER IS.

HITI I.

MAKATEA I.
MAKENMO I.

MANGAREVA L.

PINAKI I.

RANGIROA I.

TAKAROA 1.

TIKEI I.

"TUAMOTUS™
VAHITAHI

VAIRAATEA

At ———

Eulamia melanoptera (Quoy & Gaimard)

Elops machnata (Forskal)

Chanos chanos (Forskal)

Stolephorus delicatulus (Bennett)

Harengula punctata (Ruppell)

Leptocephalus accipiter Fowler

Muraenichthys schultzei Rleeker

Muraanichthys macropterus Bleeker

Muraenichthys retropinnis Fowler

* Myrichthys colubrinus {Boddaert)

Machaerenchelys vanderbilti Fowler

Qphichthus vanderbilti Fovler

Ratabours javanica (Kaup)

Echidna polyzona (Richardson)
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Lycodontis picta (4hl) x| ix x x
" meleagris (Shaw & Nodder) x x
" ruppelliae (McClelland) x x
" flavo marginata (Ruppell) x
o undulata (Lacépéde) x x x
. ' 1
" favaginea (Schneider) xio ‘
|
Enchelynasgs canina (Quoy and x [
Gaimard)
Uropterygius concolor Rilppell x
" macrocephalus (Bleeker) x
" marmoratus (lacépéde) x x
Synodus japonicus {Houttuyn) x X
Saurids gracilis (Quoy & Gaimard) x x| x
Belone platyura Bennett x X
Strongylura indica (Le Sueur) x
Hyporhamphus acutus (G\'inther) x " x
Rhynchorhamphus georgii x
(Valenciennes)
Hemirhamphus erythrorinchus x
' Le Sueur
Cypselurus atrisignis Jenkins x
" angusticepts Nichols x| x
and Breder
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AKTAKT I.
ANAA I

APATAKI 1.

FAKARAVA i.

GAMBIER IS.

HITI 1.

MAKATEA 1.

MAKEMO 1.

e

MARUTEA I.

RANGIROA I.
TAKAROA I.

TIKEI 1.

"WTUAMOTUS"

VAHITAHI 1.

VATRAATEA 1.

Cypselurus simus (Valenciennes)

 Bregmaceros meclellandii Thompson

‘Bothus mancus (Broussonet)

n constellatus (Jordan & Goss)

" pantherinus (Rippell)

Malacosarcus macrostoma (Glinther)

Anomalops katoptron (Bleeker)

Holocentrus caudimaculatus Rﬂppell

"
)
)

Myripristis

ruber (Forsk8i)
erythraeny Gunther
tactes-guttatus Cuvier
diacray Lecépéde
microstomus Gﬂnthér
spinifer (Forskil)

sammara {Forskil)

opercularis Valen-
' ciennes

murdjan (Forskal)

1]

undecimalis Herre

violaceus Bleeker

microphthaimqs Bleeker
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VAIRAATEA 1.

APATAKT 1.
FAKARAVA I.
GAMBIER iS.
HITI I.
MAKATEA 1.
MAKEMO I.
MANGAREVA I.
PINAKI I.
RANGILROA 1.
TAKAROA 1.
TIKEI 1I.
IlTUAMOTUS 1]
VAHITAHI I.

AKIAKT I.
ANAA I.

Myripristis pralinius Cuvier

bad
L

Corythoichthys conspicillatus (Jenyns) _ x

Aulostomus chinensis (Linnaeus) x ' x x

Fistularia petimba Lacépede x| x x|x x{x{ |=x

Atherina temmineckii Bleeker , X

h vaigiensis (Quoy & Gaimard) X
Mugil tade Fo rskal x

" longimanus Ginther x

" vaigiensis Quoy & Gaimard x

" macrolepis Andrew Smith
n crenilabis Forsk&l _ X x X

Myxus leuciscus Gunther x

Neomyxus chaptalii (Eydoux and x xix
Souleyet )

Sphyraena barracuda (Walbaum) x

" obtusata Cuvier

Parathunnus sibi (Schlegel) 1x

Acanthocybium solandri (Cuvier) x| xix

Gempylus serpens Cuvier X

Coryphaena hippurus Linnaeus x

Nomeus gronovii (Gmelin) x
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Scomberoides toloo-parah (Rippell) x
n sancti-petri (Cuvier) x
Decapterus pinnulatus (Eydoux & x
Souleyet )
Selar crumenophthalmus (Bloch) x x|x
Caranx stellatus Eydoux & Souleyet x x
Carangoides ferdau (Forskal) x
n gymonstethoides Bleeker x
Trachinotus bﬁillonii (Lacépede) x
Amia bandanensis (Bleeker) x | X
" aroubiensis (Hombron and x
T Jacquinot)
" fraenata (Valenciennes) x| x X x
"  hypselonotus (Bleeker) x
" erythrina (Snyder) x
Apogonichthys auritus (Valenciennes). x
Cheilodipterus lineatus (Linnaeus) X
" quinquelineatus x
Cuvier
Dules rupestris (Lacépede) %
" marginatué Cuvier x
" sandvicensis (Steindachner) x| x! x
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Plectropomus maculatus (Bloch) x x
Variola louti (Forsk8l) x
Cephalopholis argus Schneider X X Xlx
i .u.z;odelus. (Schneider) x x x
" sexmaculatus (Rippell) x
Serranus fasciatus (ForskSl) x X
" gilberti Richardson xix
n corallicola Valenciennes x X
" merra (Bloch) x xix x| x
" socialis Gunther x X
n summana (Forsk3l) x
i fusco-guttatus (Forskil) X x x|x bl
Grammistes sexiineatus (Thunberg) x
Priacanthus hamrur (Forskf1) X
Lut janus kasmira (Forsk31) x
n bohar (Forsk3l) x| | : x
" vaigiensis (Quoy & Gaimard) x X |x|x
" gibbus (Forskil) xix x X
n monostigma (Cuvier) x x | x| x x
Pterccaesio tile (Cuﬁier) x
Lethrinus mahsena (Fors_kai) x x x
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Iethrihus reticulatus Valencienné's , x
L miniatus (Schneider) | xi %} |x x
Pentapodus é.ureo—;ineatué (Lacépede) X x x
Monotaxis grandoculis (Férskﬁl) x x
Mulloidichthys auriflsmms (ForskRl) x x|x| |x|x
L | Vsa.moensis (Glnther) x| x x|x x| x
Pseudupensus trifasciatus (Lace’p%de) x x x
n barberinus (Lacépede) x| x
" crassilabris x
Valenciennes
Paracirrhiteé hemistictus (Glinther) x
" polystictus (Glnther) x
Chaetodon ;ornatissimus Cuvier X
h pelewensis Kner X
" bennetti Cuvier x x X x
n trifasciatus Mungo Park x| x x| x X
" ephippium Cuvier‘ X x|x x
n - citrinellus Cuvier x
" , ;_gn_gl_g_(lacép;de) x x|z x| |x
" reticulatus Cuvier X
r ' quadrimaculatus Gray x X
"y auriga Forsk3l x




AKIAKI 1.

APATAKT I.

ANAA T.

FAKARAVA 1.

G‘M"JBIER IS.

HITI I,

MAKATEA I.
MAKEMO I.

HANGAREVA 1.

PINAKT I.

RANGIROA I.
TAKARCA 1.

TIKEL I.

"TUAMOTUSY

VAHITAHI I.

VAIRAATEA 1.

Chaetodon mertensii Cuvier

" faleula Bloch

n lineolatus Cuvier

b trifascialis Quoy & Gaimard

Heniochus permutatus Cuvier

" monocerus Cuvier

Forcipiger longirostris (Brousscnet)

Pygoplites diacanthus (Boddaert)

Pomacentrus imperator (EBloch)

Centropyge flavissima (Cuvier)

Zanclus cornutus (Linnaeus)

" canescens (Linnaeus)

Hepatus triostegus (Linnaeus)

" guttatus (Schneider) -

i fuliginosus (Lesson)

" elongatus (Lacépede)
n lineatus (Linnaeus)

" bleekeri (Glinther)

" olivaceus (Schneider)

nigricans (Linnaeus)
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AKTAKT I.

L 3

GAMBIER IS.

HITI I,

—

APATAKT 1.

FAKARAVA I

ANAA 1.

MAKATEA I.

MAKEMO I,

MANGAREVA I.

PINAKT I.

RANGIROA T.
TAKAROA 1.

TIKEI I.

WTUAMOTUSM

VAHITAHI I.

. VAIRAATEA I,

Hepatus glauco-pareius (Cuvier)
n achilles (Shaw)

Ctencchaetus flavicauda Fowler

n strigosus (Bennett)

Zebrasoma veliferum {Bloch)

Laephichthys rostratus {Gunther)

Nago lituratus (Schneider)

"  eoume (Lesson)

"  brevirostris (Valenciennes)

Siganus punctatus (Schneider)

o rostratus (Valenciennes)

Scorpaenopsis gibbosus (Schneider)

Sebastapistes bynoensis (Richardson)

Nemaptercis biocellatus Fowler

Ptercis antennata {Rloch)

" radiata (Cuvier)
Synanceja verrucosa Schneider

Caracanthus maculatus (Gray)

" unipinna (Gray)

Dactyloptena orientalis (Cuvier)

Dascyllus trimaculatus (Rllppell)

"

b
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Dascyllus aruanug (Linnaeus) x x x x
Chromis caeruleus (Cuvier) x x X
Pomacentrus pavo (Bloch) x X x
" nigricans (Lacepede) x -x x
Abudefduf saxatilis (Linnaeus) x x x
n coelestinus (Cuvier) x x x
" sordidus (Forskdl) x| x} x x) x| x| [x x
" septemfasciatus (Cuvier) x| x =) x! x X
" luecozonus {Rleeker) x
" biocellatus (Quoy & Gaimard) X
n glaucus (Cuvier) x x| x| x x x
" leucopomus (Cuvier) x
" " amabilis (De Vis) x
lepidaplois axillaris (Bennett) x
" hirsutus (Lacépede) x| x
Epibulus insidiator (Pallas) X b d
Anampses geographicus Valenciennes x|
" | diadematus Rﬂppell ‘x
Stethojulis strigiventer (Bennett) x x
n axillaris (Quoy & Gaimard) x
Halichoeres centriquadrus (Lacépede) x | b'd




MATAIVA

AKIAKT T.

ANAA 1. °

APATAKI 1.

FAKARAVA 1.

GAMBIER IS.

HITI 1.

MAKATEA 1.
MAKEMO I.

MANGAREVA I,
PINAKT I.

RANGIROA I.
- TAKAROA I.

. TIKEL 1.

"TUAMOTUS"

VAHITAHI I.

Halichoeres trimaculatus (Quoy and
' Gaimard)

Coris gaimard (Quoy and Gaimard)

Thalassoma guinquevittatum (Lay and
. Bennett)

o hardwicke.(J.tw. Bennett )
umbrostygma (Rippell)

" purpureum (Forsk&l)

" trilobata (Lacépéde)
lutescens (Lay & Bennett)

Gomphosus tricolor {Quay & Gaimard)

Pseudncheilinus hexataenia (Bleeker) .

Cheilinus trilobatus Lacépede -

" undulatus Rlppell
1 disgraminus (Lacépéde)
" chlorourus (Bloch)

Callvodon pérspicillatus (Stein-
dachner)

t sordidus (Forskfl)

" microcheilos (Bleeker)

" microrhinos (Bleeker)

" brevifilis (Glinther)

m

»




AKIAKT 1.

APATAKI I.

ANAD 1.

FAKARAVA 1.

GA#BIER IS.

- HITI I.

. MAKATEA I.

MAKEMO I,

- MANGAREVA I.

e

PINAKT I.
RANGIROA I.

TAKAROA I.
TIKEL 1.

- "TUAMOTUSY

VAHITAHI I.

VAIRAAGTEA I.

Callyodon harid (Forsk81)

n pulchellus (Rilppell)

n fagciatus (Valenciennes)
" janthochir (Bleeker)
oviceps (Valenciermes)
blochii {Valenciennes)

" rubreviolaceus (Bleeker)

n macrocheilos (Bleeker)

n nuchipunctatus (Valen-
ciennes)

Asterropterix semipunctatus
(Ruppell)

Eviota afelel Jordan & Seale

" viridis {Waite)

Ptereleotris microlepis (Bleeker)

Diaphoroculius rangiroae Fowler

Gobiodon rivulatus (Rllppell)

Paragobiodon echinocephalus (Rilppell)

Glossogobius biocellatus
Valenciennes)

Gobius fuscus Rilppell

Echeneis remora Linnaeus

Leptecheneis naucrates (Linnaeus)

»




VAIRAATEA 1.

MANGAREVA T.

PINAKI I.
TUAMOTUSY
VAHITAHI I.

TAKAROA 1.

RANGIROA 1.
TIKEI I.

AKIAKL 1.
ANAA I,
APATAKT I,
FAKARAVA I,
GAMBIER IS.
MAKATEA I.
MAKEMO I.

HITI J.

S

Callionxgps cookii Glinther

Petroscirtes filamentosus
(Valenciennes)

" taeniatus (Quoy and
Gaimard)

Blennius tonganus Jordan & Seale
Salarias edentulus (Schneider)

" periophthalmus
(Valenciermes)

n biseristus Valericiennes'

" meleagris Valenciennes

" caudolineatus Gunther
" lineatus Valenciennes

Enchelyurus ater Ginther

Brotula multibarbata Schlegel

Balistes vidua Richardson

" capistratus Shaw

n bursa Schreider

" flavimarginatus Rlppell

" aculeatus (Linnaeus)

Balistapus rectangulus (Schneider)

n undulatus (Mungo Park)

Melichthys buniva (Lacépede)

"
"

P
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Cantherineg pai'dalis (Rilppe1l) X
Amanses scopas (Cuvier) 1 x
Ostracion cubicus Linnaeus X X
n cornutus Linnaeus X x
Canthigaster bennettii (Blesker) X
n margaritatus (Rippel1) x!x
Tetrodon hispidus Linnaeus : x|
" meleagris Schneider x | x x| xi x|
Antennarius bigibbus i.a_cépéde x | x
Table 2
Islands from which fishes have been Number of species of fishes
previously recorded recorded
Akiaki : 1
Anaa : ' .2
Apataki ; 74
Fakarava | ' .. 48
Gambier Is. 3
Hiti ' : ST -3
Makatea ' - 33



Islands from which fishes have been: Number of species of fishes

previously recorded ' ' recorded
Mataiva : ' 1
Makemo ‘ - 52
Mangarevs | | | 62
Marutea : 1l
Nengonengo 1
 Pinaki ok
Rangiroca ! - _ . ‘:“. - 50
S. Marutea ﬁ {_ 1
Takaroa _ | 106
Tatakoto 1
Tikei : 2
"Tuamotus™ 2 101
Vehitahi 2
Vairaatea : 3



Field Data of the Fishes Collected at Raroia

Approximately 400 species of fishes were collected at Raroia Atoll,
but information of only ebout 300 was prepared in the field. The smallest
specimens eould not be identified or examined for lack of a microscope so
that such groups as Blenniidae, Gobiidae, Labridae and Apogonidse are very
incompletely recorded. Whenever possible, the species were identified,
life colors recorded before preservation, and habitat and distribution noted.
Thig information should be of value to future corsl atoll teams and is pre-
sented in this section. The scientific names are all field identifications
from inadequate literature, and must be confirmed; this section merely pre-
sents the extent of the work done. Vhen the final report is prepared the
deficiencies will be corrected. The subheading "stations" for each species
presents the staticns where it was collected {providing this was recorded in
the field), and the number of specimens tsken is indicated in parentheses
after each station numbér. It was originally intended to use Ridgway's color
standerds for the color descriptions, but it was among the gear held by the
shipping strike and no standards were available.

INDEX TO FAMILIES OF FISHES COLLECTED AT RAROIA : .

Table 3
Number of species Number of species
FAMILY recorded at predicted to be PAGE
Raroia 1/ 8t Raroie 2/
Acanthuridae 17 21 145 -
Aetobatidae 1 2 48
Albulidae 1 1 50
Antennariidae 2 2 169
Apogonidae 12 15 82
Aulostomidae 1 1 9
Balistidae 8 8 161
Belonidae 1 1 58
Blenniidae 26 45 131
Bothidae 1 1 160
Brotulidae 2 2 144
Canthigasteridse 4 4 166
Caracanthidae 2 2 159
Carangidae 8 16 126
Chaetodontidae 16 18 90




Table 3 (cont'd.)

Number of speciés

Number of species

FAMILY recorded at predicted to be PAGE
' Raroia 1/ at Reroia 2/
Carapidae - 1 (7} 126
Cirrhitidae 8 9 86
., Congridae 2 2 57
.Coryphaenidae - 2 -
Dasyatidae - 2 -
Diodontidae 1 1 167
Dussumieridae 1 3 50
Fchelidae 2 3 51
Echeneididae 2 4 R IVA
Echidnidae 15 20 51
Fleotridae 6 25 140
Engraulidee - 1 -
Exocoetidae - 3 -
Fistulariidae 1 1 60
Galeorhinidee 3 8 47
Gempylidae - 1 -
Gobiesocidae 1 1 143
Gobiidae 18 40 14
Hemirhamphidae l 1 59
Histioptevidsae - 1 -
Holocentridae 15 20 61
Isuridae 1 3 47
Istiophoridae - 2 -
Kuhliidae 1 1 82
Kyphosidae 1 2 82
" Labridae 25 35 106
Lethrinidae 3 6 77
Lutianidae 7 14 79
Mobulidae 2 2 49
Monacanthidae 3 5 164
Moringuidae 2 2 28
Mugilidae 4 8 68




Table 3 {cont'd.)

_ Number of species Numbsr of species
FAMILY recorded at predicted to be PAGE
' Raroia 1/ at Raroie 2/

Mullidas 6 12 124,
Ophichthyidae 2 5 56
Orectolobidae 1 1 48
Ostraclidae p; 3 168
Parepercidae 1 2 130
Pempheridae 1 1 86
Polynemidae 1 1 71
Ponacentridae 7 17 99
Priascenthidae - 1 -
Pseudochromidae 2 3 76
Searidae 14 30 117
Scorpeenidae 10 15 156
Serranidae 12 14 71
Siganidae i 2 85
Sphyraenidae 2 70
Sphyrnidae - 1 -
Syngnathidae 1 1 60
Synodontidae 1 1 51
Tetraodontidae 3 3 165
Thunnidae 1 6 130

- Xiphiildae - 1 -

' Zanclidae 1 1 155

1/ Not including estimetes of unsorted material,

2/ This list includes only those families confirmed to be at Reroia by col-
lections, gight records, or identifications by natives as occurring in
this immediate region. I beliesve that the total number given is sub-
stantially short of the fish fauna existing at Raroia, because all fami~
lies that probably occur et Raroia are not included.




FAMILY ISURIDAE

Man Ezting Sharks

According to the natives this family is abundant around Raroia Atoll;
only a few small individvals were seen, approximately 4-6' in length, and
one about 12' long. The natives fear this group and will not spear them.

Carcharodon sp, one.--Black above, white below. Teeth with single slender
points,

Stations: 33(1).

Habitat: One individual approximately 5' in length taken while
trolling in Garve Pass. One other slightly smaller example observed
swimming in Garue Pass.

Reroien name: GAKEGAKI (small), RURUKI (lerge).

FAMILY GALEQRHINIDAE

Gray Sharks

This group is the most abundant femily of sharks occurring at Raroia,
although only three species were taken. Additional specles were observed
"~ but sdequate collecting gear was not evailable. Iriaenodon is speared for

~food, btut the black-tipped sharks (Eulamia) are not eaten.

Fulamis melanopterus (Quoy and Gaimard).—General color grey to white below.
All fins with solid black tips. ,

Stations: 11(1), 22(1), =29(1), 31(1), 47(2).

Habitat: This shark is as sbundant at Raroia as all other sharks
combined and occurs everywhere around the lagoon and outer reef. It
is not at all abundant in the lagoon, but great numbers come over the
outer reef flat to feed at high tide and they constantly patrol the
outer surge channels day and night.

Raroian pame: KEIKEI (small specimens), VAKI (larger specimens).

Eulemia sp. ohe.~-Same as melesnopterus in coloration except first dorsal
without black. Life colors of specimen from station 45: Brown overall,
pale yellowish-brown on belly. In lif'e black edges to &ll fins ex-
cept first dorsel distinct. Specimen 2 weeks after preservation still
with same coloration as alive except black distinctly peler. 1Iris gold.
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