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paENCH FRIGATE SHOALS MARIWE FISH SURVEY

neorze 3, Losey, Jr.
dawnil Institute of iHarins Blology

This survey Was sconducted in August, 1949, with the Hawali
division of the USESFY on French Frigate Shoals, Hawaii. The
purposes of the survey were to: 1} Egtablish underwater transects
over a varlety of habitats that can ba sampled repeatedly by
snorkal divers, 2) Provide an initiael sanple of the abundance of
fishes per family on these transects, 3) Note the general ecotype
in terms of other animals and topozraphy, particularly lobsters
and turtles. 4) Advise as to the research potential of this

area as a marine refuge and 1ts potential commercial valua as

a fishing ground, 5) Survey the area for Acanthaster plancii

in cooperation with the Papifie Ananthaster Control SUrvey (HCRL)

HETHODS

Transsots were chossn to inelude a variety of hablitat types.
within sach sampls. This method was chosen to gather information
on the diverstty and abundance of fighes throurhout the atoll for
comparison with the windward iglands and not for comparlson
hetwaend areas on French Frigate shoals. The btransect locatlons
aTe indicated approximately by landmarks on the islands and

ma jor underwater topozraphic features (see asrlal photos and
appendix 1). ;

Samples were taken Dy swimminzg on the surface at a spaed of about
20 m per mlnute. Approximate numbers of fishes geen within 3 to
I m on elther side of the diver Wwere recorded as ta family and
“izs plass on & hWunderwater tape recorder with a mlcrophana-
choriel (modifi®d from Hydro Products, San Diego). Supplementary
sarmles were made with snorkel and Scuba gear in the vieclniiy

of the transects and in other locatlons (indicated in aerial
photos and on HO chart by 1letters, A, B, etc.). Inclimate
weather prevented the sampling of the more southerly islands and
exposed arsas,

RESULTS

pIsuEs * (gee table 1) o

Elogmobranchil, Small grey sharks (Carcharklmus sp.) wers

S ——tved In a1l areas that were deeper than about 5 m, One
araa was never observed to have more +kan one shark, oOne large
tiger shark (Galeocerdo cuvier) -was observed crossing a sand
bar just south of Eranzect Trig #1.

# Groups recelve spesclal mention balow if they were found only
outside of the transects, or if They app=arad markedly dAifferent
fron the windward Hawallan Islands.



Actinopteryell. :
Ansuilliformes, Only two eels were seen) one Gymhothorax melecsriso
neer transect Trig #3, @nd onz §ymnothoray =p.T hear Tern I,

Beloniformes., While no belonids were sighted on any of the
transects, rumerous needle Tish (Belones nlatvura) were seen in
ghallow mater, usually in the lee of every lsland visited,

Beryciformes. Focturnal holocentrids were not noted during the
trancects since they could only rarely be seen from the surface
g0 no realistic estimate of abundance could be made, Iany were
seen in holes, during the supplemental observaetiong, in 11 bnt
the shallowest areas (£ 2 m). =

-

FPercifbrmes., :
Priczcenthidae, Apogonidae. Big eyes (Priacanthus cruentztus) and
cardinal fish, like the holoocentrids, were not sampled Dut they
were Trequently slghted during the supplemental observations.
more
Cerangidee, Jacks are notablysabundent than in the windward -
islends, Schools of 5 to 10 individuals up to 600 mm in lenghfl
are not uncommon. Farticularly large individusls of Ceransoides
ejax (white ulua) up to 1.5 m in total length were seen in the
deeper arees Wwith usvally only ohe individual per “basin" of
ie?p&r water (e.g., transects East #1, Trig #3, and Tern-Trig
#1).

Mullidse, Varbous species of goat fiszh are found, but apparently
cnly Parupeneus samoensis ocours in, large numbers.

Egghnsida&. Nenme (Kyphesus clnerascens) occur in not uncommonly
rge numbers, Occasional yellow individusls were observed on
a deep reef {(area ___on HO chart).

Chaetodontidae, Butterfly fishes are notably lackigg in both
nunmbers and species, Only Chaetodon mllierls was found with
regularity; and C. ornatissimus {the only other common species)
wes common only at Ternwe=Erig #1%?

Pomacentridae, Damselfishes were also poorly represented,
Fomacentrus jenkinsl was the only specids found regulerly, and
Dascyllus albisella was plentiful only at Tern-Trig #1.

Isbridee, The wrasses are falrly well represented. HNotably
abundant are large Beodienvs bilunulatus, Coris flavovittata, =ec=
C, ballieui, and Thallosoma ballieul, -

Scaridee. Parrot fish are also well reprccented, particularly
the large individuals,

Zanclidze., Moorish idols are scarce and are usually seen only as
isolated individuzls,



Acenthuridae, The surgeon fishes are commonly the most plentiful large
fishes on the reefs, Acanthurus sendivicersis, A. xzenthopterus

and 4 nlgroris ere by Tfar the most plentiful, twt large Rasco
unicornie (Eala) are notably more sbundent thon in the windword

islands,

Scombridae, Kawalkawa (Futhynnm:s yaito) were seen only on the
coral reef at transect Trig #1, Several indiwiduals were seen
feedinge on the numerous nehu [Etuleghﬂrua DUTDUTENUS ) «

Goblidas, Blennildae, These fariliss were not sampled by the
Ilefhods employed, but were seen during supplemental observetions,

a

Mugilidae. Young mullet (probably Neomyxus chaptalill were gecn
_E"in shallow water in the lee of Whale-Skate 1.

Ballstidas, The humus are notable scarce. Only & few individuals
of Helichthys bunive were seen,

Diodontidee, Spiney puffers were rarely seen in any location.
DISCUS3I0oN

The sampling method# employed in this study has the advantages

of speed, simplicity, and of providing a quick estimation of th
numbers of many types of reef Tishes in a wide range of hebitats,
These advantages will facilitate the comparison of French Frigeate
Shoals with the other Hawalien Islends, and the possible value

of the island for research or commerclal expleitation. The
disadvantages of these methods ireclude inaccurate estimation of
numbers due to "herding®, variable swimming speed, changes in
vielbllity, and estimation of numbers of large groups. It

mest be stressed that these counts include only thosge fishes that
are actlive durlng the day and are easlly seen from the surfzce,
Hany other Tlshes such as holocentrids, apogonids, bléaniids,
goblids, chirritids, ete, should be sampled by poisoning.

These transects are not useful for comparison of different
habltats on French Frigate Shods since each includes several
different habitat types.

vihen compared with the large windward lslands of Haweil, the
ichthyofauna of the pif@tions of French Frigate Shoals stpdied
must be considered depauperate both in terms of rumbersSand
diversity of species. The relative scarcity of pomacentrid

and chastcodontid fishes ls perhaps the most striking difference,
Sore gropps are however notably abundant with meny large indi-
viduals., These latter groups are all subject to heavy comnercisl
and sport fisherles exploitation such as the carangids and
large labrids and scarlds. The abundarce of these groups is
probably due to the leack of human predation for the large part,
The presence of these Tisghes, especially the large predatory
uluas, may well have a2 profound effect on the ecosystenm,



very few turtles were seeh undervater, and only one adult was
found on the beach, Thies wae unexpected in wiew of past obnerva-
tions by Dr, J. Faclolek, and evidence that cetive egg loyling
wag taking place on the beaches. =

Lobastera were notaeble scarce. The greatest abundsnce weos Tound

in shallow water under ledges over algae covered rubble hottonm,

tut even here they were usually found as isolated 1lndlvidvals,
Judging from the areas sampled, 1t must be concluded that

lobsters are far more scarce on FPrench Frigate Sheals than in

the wvindward Hewailian Islands, and that the.pqpulatinn is cert=inly
not capable of supporting & commercial fishery.

The coral growth on French Frigate Shoals 1s gimilar to that
found in the windward Hawallan Islands, The predomlnant genera
are Porites and gPocillopora , while BHontipora eppears less
abundant,

The research potentiasl of the atédll that ls obvious to this
investigator lies in the comparison of the area with the other
Bawvailen Islands, both in terms of small vs. large lsland ecology,
and as an area that 1z relatlvely free from human predatlion and
pollution, Only ons specles of fish (Eplbulus sp.) was sighted
that is not reported from the Hawallan Islands, The monk seasl
and turtle Fg;ulatinns of gourse provide a wvaluable research
potential, e preservation of this area as a natural refuge
would greatly enhance ites research potential if this would not
nepate the poesibility of specimen collection and limited expeor-
imental ecologicel manlpul=ticn,
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Figure 1: Crude seexi descriptive sketch of the area of trahnect{—)
Tern-Trig #1 and the nearby aress thet were looked at{--}



v
APFEWDIX T
Transect deseriptisng (ree serizl photoe).
Trig #1: (200m% sbout @ minutes swimming tire, cshould be glaek !dr=,)

Thes transect, on the SE npoint of Trig Il. ie mnrked by one rei--
forolng rod on the beach and the underwater toporraphy. Swir

from beach over 2 large corzl hesds on sand bottom to 3 b deer, in
a line to a shellow rubble ledge {ebout ¥5 m). Turn right (west)
and swinm aleong &8 mwostly dead coral ledge until it deepens to ebout
4 m, ard then ends in = sand rubble trough. Turn right and swin
to the relnToreing rod on the beach over &2 sand-rubble bottom
with few small coral heads {Pocillorpora).

Trig #2: (200m*, about 7 mimaites) Two reinforcing rods on the FE
beach of Trig provide a range marker for this transect. Swim N
on the range over & row of mostly living corzl heads on white sand
bottom. The depth =hallows from ebout 7 m near the besch to ebout
1 mat the end of the tran=ect, The transect ends at the beglinning
of the shallow fringing reef, The deeper corzl heads are very
large (up to 15 m in diemeter) end are almost all living corsl
(Borltes and Foclllopora). Kamy of the ghallow heads are veathered
dezd coral.

Trig #3: (300n%*, abovt 15 minutes) A palr of ranges, merked by
two reinforecing rods lined up behind a refuge eign, describe this
transect off the western shore of Trig. Swim out on the southern
lez from the beach, on the north slde of twe large coral heads,
Thie is shellow algse covered rubble, Swim across the shallow
gend-rubble channel (to 3m depth) to 2 low ledge 2bout £ m deep.
Turn ricght and foXxlow the ledge until it ends in & sand-rubble
bottom {(1-Lt m depth). Swim back on northern range over = sand
battom to 7 m deep.

Whale Skate #1: (250m¥, about 12 minutes) A reinforcing rod on the
besach denotes the spprozimate loeatlon of thls transect on the
eastern tip of Whale Skate I, Swim NE from the besch over 4 larze
coral hesds (that cen be seen from the beach) that span the channel
to the eastern ledge, These are living Forltes-Pocllloporas keads
aver & sand bottom to 7 m depth. Turn right (szouth) at the

glophng (30 to 50 }rubble ledge with some living coral, and evwim
along the ledge until it turns vest, toward the tip of the lslarnd.
Swim perose the chanmel to the besch over 'a sand bottom, 5-6 m deep.

Whale Skete #2: (100m¥*, sbout 5 minutes) Swin from the besch

adong the western intersection of the =and chennel wlth the algee
covered rubble reef that is ezslly seen just esst of the wreclked
barge of ' of the southern shore, Swim over 0.5 to 1.5 1 deep botiom
with mand-rubble sand few small Focillopora heasds untll even with

the wrecked bterge.

#) Trensect distances estimsted from merisl photos te about + S0 m,



Hound #1: (200m, about 11 minutes) Thls transest covers the S§
edge of the channel jJust north of Romd T, Hegin at the soral
“Tfinzer" that forms the ¥¥J corher of tha ledge., 3wim west along
the vndereut ledze with soma living Porites and Fozillonora ovar
2 sand boitom from 2 to fm deep. As the Water shallows and the
ledze diminishes, swin in = stralzht line over 1 - 2m deap rubble
bottonm with some livinz coral. Contimme over bottom to 3n deap
until reaching the inside of the shallow frinzing reef of predon-
irantly living Peelllonara,

East #l: (500m, about 21 minutes, should be high tide) The
inbound and outbound legs of this transect are mapked by two
reinforcing rods on the beach that are linad up on a range with
the sastern most telephone pole. Swim out om the southern rance
over shallow rubble bottom ( to 1 m deep) and swinm through tha
surze channels of the fringing reef to the outer ladze (also

the starting point for East #2). Turn laft (emst) and swim along
2 steep, undercut ledze to & m deep with moderate coral growth
dominated by Pocillopora, ©On reachinz the end of a reef "finger"
that terminates in a larce yellew Porites head, swim north, over
2 shallow {( 1m) pavement reef to Lhe opposite ledge and swim along
the ledge to the northern range. BReturn to the beach on this
range.

East #2: (225m, about A minutes) This transect starts on the

outer ledze (see East #1) on the southsrn ranze. Turn right

(west) and swim along the ledze until reaching the largze mound

“hat leads seaward (south) and forms offshore brealkers, Byin
along the eastern face of thls sloping mound with hzavy Poclllovpora
growih over a sand rubble bottom to & m. until the mound ands
seavard.qd

Tern-Trig #1: (250m, about 15 minutes), should bz zlaglk high tide)
Thls transeect 1s located in a small bhay indide the fringing resf
abxit # mile easgt of Tern I. (szes flz. 1). Two entrances to the
bay ars marked by reinforeing rods in the coral. (Ths wesztern
entranze 1z the preferred boat channel.] Swim around the submerged
coral "island" that is marked on either end by relnforcing rods.
This 1= an undercut ledze with many living Pocillopora heads,

Tha bottom 1s sand with some rubble to 7m deep,

- e



