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PREFACE

The marine bilolegical work on Cnotoa is divigible into five portionsa:

1.

24

3.

be

5

The investigation of shallow waber ecological assoclations, re-
ported herein:

As  The ecology of the windvard resf,

B. The scology of the lagoon reefs and shores.

The investigation of the deeper waber ecologlcal asscciations, to be
reported by Dr. Preston E. Cloud, Jr.

The investigation of the marine algae, to be revorted by Dr. Edwin
Houl,

The investlgaticn of the ichthyofawma, reported by Mer, John Randall
and appended to this renort,

The native use of the marine invertebrates for food, reported herein,

Ly portion of the study, the marine invertebrates, was severely limited

by an attack of blood poiscning and a subsequent attack of influenza that

resulted from attempiing to do field work when not fully recovered from the

first illness; as a result of thece two ilinesses, over flve of the ten weeks

spent on Onotos were lost and the investigations made were neither ss thorough

nor as extensive ag planned,

The following reports are preliminary, and should be taken to show merely

the extent of the work done., The identifications are fizld identifications

and must be confirmed by experts, with the exception of some of the molluges

which have already been identified by R. Tucker Abbott of the U. 3. Mational

Museum; and no concluslons are ilucorporated in the reports. When these

reports are published the deficiencies will be corrected.
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PART I

I

WINDCUIARD REEF TRAMSECT

The windward reef on Onotoa is found along the northern, eastern and
southern shores of the atell, presenbting an almost unbroken barricade against
the force of the prevailing waves, It varies in width from three or four
hmindred feet to over a guarter of a milg and is more extensively developed
around the southern island than arownd the rorthern. As it is of quite wiform
height, structure and blotic zones, a single transect_across its surface was
deemed to be indicative of the general ecology of the recf,

.Conditicng of tho Reef

ARy, b et L p— B

- The inshore border oi the reef is composed either of consolidated and
eroded coral rock or wmoderatcly fine sand with the urper edge extending to the
mexinun height of the stomm vaves and the lower edge varying but usually about
the 2,0 10 2,5 foot tide ievel, Bevond this steep shore%afd area the reef
flat extends to a wniform area of slight glope, with frequenf small to large
shallow pocls of water Lefv ab low btide. Thz roef flat in.tbe trancect
studied was 650 feet breade feavard of the reef [lab is aAdepressiqn, the
buck-ridge trough, beltreen 50 and 100 feel wide and ranging in deptﬁ from
“about' the £ 0.2 to the - L5 fpot tidal level, The final edge of the raaf
is the coralline ridge (or Lithotharnion ridse by previous uorkers), a
- rempart bétueen 1,0 and 2.0 feet above the zero tide and 50 - 100 feet broad,
ts shoreward edge presenvs an almost_contiquous freat of reddish corslline
algae, but on its sezwrard side scon develop:deep fissuvres or surge channels
at right angles to:the shore that reachi six or more feet below the surface
of the reel and that are of varying width, widening as they reach seaward.

The seaward sdge of the coralline ridge thus separates into a series of



separate and depressed fingers that finally slope rapidly down to the growing
reel surface below, The oubermost reef or the reef shelf is relatively
narrow, about three hmdred feeb wide, and slopes rather rapidly from sboutb
ten feet deep on the snoreﬂard gide to over thlrty or thlrty five feet deep
on the sbaward 51de, it consists of living coral growlaﬂ in irregulay mounds
vith areas bebween the heads strem wlth dead coral fragments. Beyond this
reefl shélf.the bottom drops-suddenly avay, at 5 slope of ﬁefhéps nore than L5°
and soon disappears in-thé tﬁfbid'waéérsg this 1ést zone was not explored at
2lle o

The nduard reef facing the trade winds ststains the almost continuous
beating of the waves. At.loﬁ"tide the wavesiare broken agaiﬁsﬂ the coralline
ridge and only slizht waves are felt in the backridge trough:ﬁ Hﬁﬁever, wen
the tide is hiﬁh,_only a ﬁértion of the strong vaves 1s expended agaiﬁst the
coralline ridgé and the adjacent troﬁgh and-moderate éized vaves swveep across
the reef flab, carrying enough energy to ﬁove coral rocks a foot or two in
diametér. |

The reef flat.from the coralline ridge back is the evidént result of the
congolidation of a liviﬁg coral reef, chiefly of 53&393932; by‘COrailine
algae; in alwmost all aréas ﬁhe old Félionora is completely éeéd and covered
uith the algae to make an aluost table-like tops This top, bouever, is
pitted with smell to large daprc551ons, :nd in many areas perforated Ty
burrous leading dowm anong the old coral xronds5

Animals living vpon the flat are subjécted ‘o manj biological vicissitudes
in addition to the action of UaveéfrwinhthewinShore area‘especially the reef
flat is exposed io the aif for éeﬁeréi'houré at a time at the lower low waters,
and those znimals that canﬁot'migrate'io the shallow pools must be able to
withstand this period of dessicaﬁion; .ThOSe animals in the pbols, as well

as those exposed to the air must also be able to withstand great cheanges in
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salinity of their environment, for the high tide has the normal ocean salinity,
while the low tide may expose them to torrentinl rains which wvould lower the
salinity of the tormost layers at least to almost zero. Houever, because of
the difference in specific gravity and the absenge of agitation in thase amall
bodies of water it is likely thet the bodtoms of the pools and the burrows in
the rock especially maintain their normal salinity.

Probably the most pronowmced physical change tine animals are gubjected to
is tﬁe change in tempergture for the dark reef swface on low tides is exposed
for long periods %o the tropical sun. At these times the water in the inshore
pools become hot to the touch (studies on temperature made by Strasburg will
be renorted by Cloud): yet with the flooding tide the temperature will drop
perbaps 15° in a few minutes,

Pfevious studies have sho'm that the oxygen content of the water over the
reef at high tide and in the peools at lbw tilde is always near if not above its
saturation values. DBut as the temperature rises tids salvration value, in grams
of oxygen per liter of sea water, decreases”rapidlya so the reefl inhabiitants
must be able to adjust to less than normai OXYVEEN .

Two biological conditiong of the rsefl flat shouid be rentioned as ine
fluencing its ecology. In the first place the reef surface a0t in the small
tide pools iz covered in most areas 5y a denge alga} mat that affords bhoth food
and protection for the inhabliontsy this was particuiarly true in the widdle and
outer portions of the reef flate Secondly, while furr lagger ﬁredators and
scavengers like larger fish, lobster and crabs were found vhile the swrvey was
conducted at low tide, they moved onte the reel at high tide.

ilethods and Limitations of the Study:

The objects of the investigation were to find the transition of dominant

forms over the reef surface, and, if possible, to designate sharply delimited

- ;.



zones on the reef through a quantitative study,

| 0n the main reef flaot the study was conducted by laying out & series of
continuous stations, twenty feet vide and Tifty feet long, and within them
areas exbtending the length of the station ons or two feet vide, *ithin the
smaller area all animels were coilected and comted; the larger area was then
inspected for larger but less commoh animals iike the larger snails, sea
cuéuﬁbers, gtc. Then areas in the saﬁe tidal zone adjacent to the studied
crea wéré superficia1ly‘exémined to Eee if the zone selected was typicaly it
waé fouﬂd g0 iﬁ all cages,

Iq tﬁe inshore beach area, in the baékridge trough,'énd over the offshore
shelf ro quantitative study was attempted because of difficulty in obtaining
either enovgh animals in a typlcal area or becauvse of the dif;fz:lculiy in laying
oub an are; for study and collecting it {as in twenty to thirty feet of water).
Pecause of poor tides and poor .'é-reather conditions vhen it was nossible for me
to do field work, almost no stuay was mede on the coralline Tidge at all,

The limifations of.the gtudy are:

1. The study is limited to macroscopic invertebrates; no microsconic
forms of life nor any [ish are considered. Ifr. Randail did a parallel soudy
on fish and will report it separabelye.

| 2, Concerned as it is with the dominant animals, this study omits the
more rare animals,

3. Al identifications of animals are but field identifications, and will
be corrected upon the identificatich by experts.

lie The study is limited by necessity to the more superficially occurring
aninmals; it wes impossible to explore:théftubes reaching down from the con~

solidated surface of the reef,

el -



5 WNo statistical checks have been applied to the quantitative results,
and they should be accepted merely as rough indications rather then accurate
statisticsy in cther words, a similar section two hundred feet away might
give different figures, bul would show the same trend,

Transect
Area A-C; Shoreward beach,.

Thea ﬁellmdemarked beach extends from about 2,5 feet £o about 8-10 feet
above the zero iide ZOhéo It 1s divigible into two different habitats, the
gand beach composed of loose and shifting sand, and ths rock béach consisting

of consolidated coral and beach rock, eroded and with some small tidal nools,

The sand beach is the habitat only for Ocypode ceratophthalma, the
tohost crab" that lives in deep burrows by days; also at night terrestrial
hermit crabs mlgrate down to the upper zones of the beach.

The rock beach is inhabited by Grapsus grapsus in fair nmabers, some

identified hermlt crabs, and large numbers of *Nerita plicata {species marked

indicates the identification has been confirmed by R. Tucker Abbott.}
freas K-l to A-1l. |

These stations covered the reef-flab and present réughly the same type
of stbsirate. The surface is relatively smooth, being built up by the cone
solldation of the individuel heads and fronds of cora;nby coralline algae,
Its surface is pitted with small shallow depressions in which wabter stands
at low tide; these are usually less than a square foot in area and not over
sbout three inches deep. The sxposed surface of the corsl and in some areas
the tidal pools, are usually covered writh a more or less demse grouth of algae
{(to be reported by Dr. ioul)e The exceplbions to these generalizations are
in the back-ridge trough {areas f-13 and A~1h) where the swrface is below
the level of the lowest tides., Areas A-7 and A-8 and A-9 were ab least in
part covered by a single exiensive tide pooi; in these areas a few living
pieces of Hellopora were still growing uncovered by coralline algae.

-5 -



TRANSECT, WINDWARD REEF FLAT

Stations A-1 to 4-1l

In the tabulations below those animals not quantitatively estimated and
those animals that are rare, scatbtered or very irregular in their occurrence
(as would be those found ohly in the occakional loose coral boulders) are in-

dicated by P for present.
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e ;Coralline.ridgéa“.
The topograpvhical fea{ures of this ridge are descriﬁed above, Unfor-
’_:tunately tides and wgvg§”§#d nqt.permit an examinatbion, neither guantitative
© nor qualitative, of the fauna of ﬁhis ZONe, The relaﬁively smooth surface of
vhe coralline slgae did not offer any protection for animal life; the shifting
“fééks at the bottom of the surge channels offered less. Howbver, reaching into
the mass of the corailine algae wers numerous openings, and within the?ﬁeads

were chambers in which many animals lived, In this habitat were found such

animals as Echinometra mathel, Héterocentrosus SPey aﬁdrseveral specles of
Xantihld crgbs. . |
Reef Sheif, - :

This.éféa; lying beyond the outer edpe of the coralline ridge, was
egtimated o be about BOO;feet wide, from 8-10 feel deep at the coralline
ridge to ebout 20 feelt deep where the bottom begins to drop away abruptly.
Ig Thls area no invertebrates other than corals were cbhserved, and no
-facilitiles were available to transporf heéd; of coral to shore for further
examinatioh; however, numerous holes were noted in the coral floor where
crustaceans, worms and other fofms could'ﬁave liveda | |

O The aoral on tha shelf was rougily zoned, with the dominant species in

the shallower water near the coralline ridse being Pocillopora mesmdrina,

and in ‘the deever vater of -the middle and ovter shelf, species of Acronora,

In the middle and cuter nortions of the shelf massive heads of Porites lobata

were conspicuous., Anmong the other corals foﬁnd in this area were all of
thoge reported from tﬁe backwridge trough and some small specimens of
.Stylasteé growing on the undersides of coral heads in twenty feel or more of
waters Lorge areas of the boltom were cévered with dead, loose f;onds of

Acroporas:

“ 12 =



inshore Shollow Water

MARINE ASSOCIATIONS

ONOTOA, GILBERT 1S.

Explenation

i

Windward Reef

Leeward Reef

i

Heliopora Flats

Ceral Shingle

Mud Flais

Incipient Beachrock

Sand and Beachrock
queshore

Sand Flats

Turtie Grass

Decadent Coral Reef

! fathom line = 10 fothom line
{approx.}) {approx.) -
2 Miles

Adapted 1-em map made by Preston£. Cloud Jr.
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SHALTOTTATIR TAGOOW REGTONS AND ADJACTNT AREAS

LREAS MOT IN LAGOGH.
I. Leeward Island Reef.

This area lies to the lee of the ends of the islands, west and nortbwest
-of Tabaurorae and its northern reef, The regions fawmistically approach the
- windward reef bubt on them there is not a welledeveloped reef flat and no
backridge trough or coratline ridge whatsoever, but ipétead éhanges at places
quite abruptly into conditions similar to the reef shelf off the windward
reefe Tn water of moderate depths ~- tuo to five.feet -~ the major elements
of thie fauna are the same as the backridge trough on ths windward reef.

The major exception te these generalitigsllies in the region northward of
the Heliopora flals off Antemmas here,'tﬁe conditions are similsr to the
area uithin,fhe reei to the rrest of.Abenécnec Eslané {to be described by
Dr. Cloud). |
II. Helionera Flats,

The areas designated as:Hgliqpora ;natg are found in a prétectednregion
hehind the 1indward reef ail t@g south end of the north iéland and nofthwest of
the tip of the north island, | | |

The southern Heliopora flat consists of an extensive tide pool about €00

iy

cet in dlametor, protected on the oceanside by a coarse coralline boulder
ridgs, and by elovated sand and voulder covefed reefs on the other éides.
Toe bottom of the pool Is estinated to be gbgut the 0,0 tidal level,.and the
water stends about twelve to eighteen inches desp. The bottom is sa_ndc The
dominant animal is Heliopore, with one head ahoub every square yardé Eggiﬁgg

-8Ps-1s poriaps a tenth. as nlentiful, Other corais, all infrequent, include
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Orbicella, Pocillopora, Leptoria. On the exposed sand bottom no animals ex-

cept Holothuria atras are conspicuouss Other invertebrates are found in two

habitats,

A. TUnder coral heads. Here are found stomatopods {Pseudosquilla

ciliata), Tethys, two species of twnicates, four species of holothuroids,

#Thais hippocastanum, and several species of brachyuran crabs.

B In coral heads., Here the>ébmiﬁanﬁ'forms are.crangonid shrimps and
small xanthid crabs. Encrusting sﬁonges of varidus types are commonj; black
colonial tuicates are plentiful; one'head onij showed numerous small sea
anemcnes. Annelid worms, both Zrrantia and.Sedentaria, are moderately common.,
Several gpacies of clams,including *Isognomen ép. and *Barbatia tenella,are

F

found between the inner branches of the coral.

The northern Heliopora flat-is famnistically similar fo the southern,
with thérsame population, However, if shows thé.transition, on its inner
side, between a typical Heliopora flat as described above with infrequent
heads of Heliovora reaching from the sand bottom, through a condition where
the Heliopora is growing thickly and the top ends were being consolidated by
coralline algae, to a consolidated condition iike that described in section
A-8 of the windward reef., In the.labyrinthian passages beldw the surface con-
solidation are numerous small fish. On the outer edge these flats graduvally
change in a moderatsly deep water céral associétion with passages between the
corai six or more feel deepe.

IIT. Shlngle Flats.

These areas of shingle == flatﬁened and Waveworn coral rocks lie in
reglons where the waves and the currents are sﬁrong enough to sweep away the
sandn These condltlons are found in the passes between the islands, as in the
three passes between North Island and South Island, and the two passes wesd

of South Islande The size of the rocks varies with location, being large
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vhere there is an unbroken sweep of the water, as bebween the windward side
of the Abenecnec passes, and gradually changing into fine gravel on the
more protected extensions of the current, as to the west end of the southern
tip of Morth Island, which in twrn is replaced by the fine sand characteristinz
of the lagoon, ALLl shingle azreas inspected were adove the O;O tidal zone, and
in places extended up to the edze of the terrestrial flora. In sone portions
of the passes there wers developed broad shallowr tidel pools, with a bottom of
Finer rocks or sand.

vithout excention these actual pass aveas were found to be devoid of
larger animals; even ths tidal pools appeared lifelecs, However, vhere there
wags slight protection either from islands or from bars, thére was a feeble
favna developed, rith sone fanthid crabs, a few sponges and heads of Porites
in the tidal pools, TIn the fine gravel zones,  trensitional between the shingle
and the lscgoon sand, some 1ife was found in the levels near the zero tide zone.
Burrowing into the dead coral reel mnder these areas were found sipunculids and
ernelids; in the small shallow tidel pools were fownd occasional brittle stars,

solitary zooanthids and small ecrabs under the scattered loose boulders,

LAGOON ARZEAS

TV. Sand Foreshore.

i

Along the lagoon side of the-iélaﬁd the fo;esh§re, from ahout the two
foot tidal lewvel un alilternates bhelireen fiﬁe ;and and consélidated beach rock
ith more arsas of beachrock ofl the northern islénd and. mﬁfe sand off the
southern. 0n1§ neafughéugiﬁéJOf the isiands andé around'smaller"isiands like
Anteuma and Abenccnec sre these two charapteristic beach‘formations replaced

by coral shingle. The sand foreshore is devoid of life except for occasional

ghost crabs Ocyrode ceratophthalma the same species that is found much more
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plentifully on the windward sand beachs
V. Beach~rock féfeéhofé.

Alternéiing with.the sand foreéhore are areas vhere the elevated beach—
rock of thé island's base is expesed by wave action. This slab is ercded on
the~§0p surface into the typical cupped pattern, and often is undercut along
the 1ower edge by uavékaction and possibly solution by fresh water from the
island lense At pléées;‘eépecialiy in the lower tidal zones, the qn@ercutting
has proceeded far enough so theit slabs vp to several feet or more long have
broken off from the base rock and lie free on the substrate of eithar beach-
_rook or of sande

Animéi coﬁﬁﬁnities in this nabitat vhen the tide is oub are spbjgcted to
deséicatibn and hea%, to rain and especially to the flowng . fresh water, common
all aleng the shore; when the tide is in, bto woderate wave action (except,
possibly.during periods of storms from the irest. when the wave action would be
vigorousj.

Thé-rbcks can be egubdivided into four associstionss

A, The ﬁiﬁher beach~rock area. This is above about the 2.5 foot tidal

zone and is alnost devoid o life except for*erita ploata ond Grapsus gransus,

neither as common as on the similaxr rocks on the windrard side of the island,
B, Lowar heach-rock area, rocks lying on solid substrale or undercut
P -
s0lid rocks Thesg rocks lie betueen the 0,0 and 2.5 tidal zones. In them

are found burtouwing sipuculid -orms; near the edges of the rocks are numerous

Holothuria atra and -less numerous Holothuria monocaria, some colonies of

colonial tunicates and some sponges; under them are numercus crabs of ab
least four smecies, four or more speciles of crangonid shrimps, very fow

hermit crabs, and no worns.
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Ce Lower beacherock, rocks lying on sand. These are in the same zone

1 k) Al R T | . 2 PP
he sand, Aboudh thalr edpus is

as B above, but 1ie with the base imbedded in t
the common Eglpthﬁri% atra end clusbers of zooanthids; in burrows under them-
in the sand are numerous large worms of the genus Eurythoe and thrze specles of
crangonid shrinps.

Do Lower beach-rocls, susnended rocks, These, lying with one end on other
rocks, lsave a large surface wnderneath open %o frez circulation-of water or
air, and protection frem the sun and rain. On this surface, hanging doun, are
hydroid colonies in profusion, and some colonial tinicates, a few sponges.

VI Hud Flats.

In a short narrow area alorg the middle of the Yorth Island,  -below the

foreshors and behind the incipient beachwrock (VIL) there is a mud flat., The

height of the mud Ilat 1lg slightly above the zero tide level., The mud 1s soft,

so that a person walking over it would sink betweon ankle asnd lnee-deep;
slirpery rith little acmixtare of sand, and rich in orgaric matier whose
decomposition gives it tne characteristic odor of hydrogen sulfide.

In this mud flat proper is only cne snecies visible, the brilliantly
colored fiddler crab, iiving in burrows, ~ In areas transitional betuween the
nud flat and the sand are fommd some burrove of stomatoncds., There were no
traces of annelid burrous or of other macroscopic life.

VII Incipient Boach-rock

A emall sréa off middle of the northern island, bownded inshore by the
mudflats (VI) and off shore and ot the ends by sand flabs or turtle grass
(VIII ond I}, ls composad of beachwrock in the process of formation, according
to Dr. Cloude The rock ig as firm, or almosv as firm as the typical elevated
beach rock (V) bubt its surface, neasr ths zero btide zone, uvas roughly eroded

like the more exposed rock (IV-A),
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In protected areas in theg wvock, as in deeper cusps, in fissures and

~wnder. the- occagional looge rocks are the following snails: -*Thais hippocas-

tenums *Mitra virgata and M. litberatas;*Cymathium chlorostomum and *Conus

hebraqu. Under the rocks are numnerous hermit crabs. Burrowing into the
rock were sipunculoid worms and sea anemones were fownd in. protected loca-
tions where they were living in shallow pits that precisely fitted the basal
portions of their columns., In shallow but rather long burrows that they

have either excavated or talten are the large red-eyed crabs and: fiddler crabs;
at the entrance of  these burrows were vast numbers of Collembolas

VIITI Sand Flats,.

The most extensive habitat in the lagoon is the sand flat. . These flats
r from the lnshore beach along the three major islands extending as a broad,
alnost level, flat from the inshore beach outwards for several mndred feet
wide. to a-half mile or more. On the outward edge thaey elther continuve as the
sand bottom of the Lagoon or are covered by turtle grass (IX), or are de~
narked by. a decadent coral reef (X). The portions of this area described
below run from about two feet above to several feet below the zero tidal zone.
The  gsand varies from less than an inch thick, covering old coral reef, to at
least several feet thick,

The fauna of this zone varies with the depth in the tidel zone, the fine-
ness of sand particles, the amomt of wave action, andith the depth of the
sand. The differences in the fawna are not well demarked and:nost often are
quantitative rather then qualitative -~ the same species present in most areas,
. but varying in relative abundance. Of course, with the difference in depth
the faima changed siarkedlys; for example, in the highest portion here considered
(some tidal pools in the middle tidal mene ofif Anteuma), the only elements of
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the fawna left were the Enteropneustan, Ptychodera, and on the other hand; “be-
lov the -1.0 tide level solitary heads of coral. wowld reach np sbove the sure
rownding sande
Thesc solitary heads of coral in this area, like those in the Turtle grass
area; constitubed microenvironmaits markedly different from the surrounding
sand. TFor that reason thev are considered as a severate subdivision beiow.
A. Sand area proper, fawma:
Porifera: Purple sponge, black sponge (Iwo kinds), orange spongee
Coelenterata: Zoocantiids {corals considered below).
Annelida: Tubeworms with leathery tubes and with sand tubes; two
| sﬁeéﬁgs of Errantiaj sma}l and glant sipunculids,

Crustacea: Lyslosgnilla maculata; Callianassids, Calappa SPe

iolluscas (Note: remarkably few traces of living mollusca were
found, although dead shells were seen in some areas; this may
be atitributed to the fsct that most of the sand flat molluscs

are esteened as food by the Gilbertese.) Clams, various

species including “Cafrarium pectinata, “Tellina crassiplicata,

¥Mellina sp., ‘Naubica sp., various specles of Mitra, Terebra
ic.lina 3 NBULLEE Sliey e oL HLTTE, LErCDid,

Cymathit, Trochus, '_
fehinedermatac:
Holothuria atra (extrenely coﬁnog.ih som? areas;-céuntedvat
5-15 per square yard)., .
Chordatas
Py hoders spe
Ba Isoléﬁea coral heads; faunas

Porifera: same as above,
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Coclenterata: Porites sp. (dominant)s; Recillopors damicornis;”

Acropora servicornis; Orbicella; other corals in’esser

nuibers. - T
Pennaria,
Angelida; Tube worms in liny tubes; sipunculids
W_C;ugﬁapggi Crangonids, varicus specles; brachyuran ‘crabs.,

Hollusca: Cyprea erosa, “Monetaria uoneta, *Barbatia muygialumbostum.

Chordata:. Golonial tunicates.

IX. Turtle Gr'asé
Lar e afeas in the rioy thorn Dart of the 1 0o$n andlnortlons of the southern
lagoon are domlnatod by Turtle Grass (Tnallaswa sp.) ”hlch exiends over the
sand bottom from Jgter aoouu wt ﬁhe zero t*ae 11ne or a 11utle avove to six
or ten Tect below the surface. Thé Purtle Cvass, Gnlch makes a dense stand
“Tike -bhe northern eél»graéé'(EOStera), seldom grows over a foot or more highj
4ts creeping rhizéues make a'deﬂéé:iﬁtérwovgﬁ.maﬁ Eﬁuthe.sand substrate. In
the southern 4br%ibn gf‘théslégbbﬁ lesé-éreatiénéaéptable t;.the ‘growth of
the plant, and 1n p"(armra'1 At-is llmlted to a relatlvely narroy zone near the
‘shore of the 15¢and"1n the middle of the lagoon, off the passes bebween
North and South Island and the adjacent areas, and off Tabuarorao and the
southuestermnost vortion of the lagoon there is no Turtle Grass whatsoever,
‘The Turtle Grass proper is relgtlvely devoid of 1nvertebrate life. On
the fronds of the grass are found black colonlal tunlcates and occasional
sponges of soveral tyﬁesg about the bases of the grass are more sponges of
the same tyne and, nmost abwdant in many areas, é”paﬁﬁilosé‘greennblack

holothurian. It was impossible, once digging a8 started, to dig out the
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few burrouwing animals detected becauce of the clouds of fine silt that
rendered wnderater vision dmpossibles The burrowing arnimels; housver, are

ferr in murber and appeared to be limited to a small squillid {Lysiccquillea)

and some burrowing HOLTS

Tn the desper pSrﬁiéns of the Turtle UGrases beds, especlally in the area
off the northern island, tasre appear_solitary anc separated coral nassesy like
islands in a sea of grasse These isolated messes are rich in life, both fish
and invertebrate. They evidently are made np primarily of Porites, but they

are covered in a large extent by other corals like Acrogora, Pocillopera
& ; 2 3

Orbicellas ete, The invertsbrate fawna is in general similar to the fauna

of coral heade in the sand beach area (VI1I-B).

¥e Decadont Corzl Reef,

In meny ereas the sand flats prade pradually into a reglon of dead corae
reafs that 1ic bebween £ 1.0 and - 1,0 tidal level, These arcas appear to be
those -there the wave action and current action is strongrr, swoeping the
veneer of sand from the narder substrate. They are found to the southeast of
Anteumay off the sovthern portion of the Forth Island and the ncrthern portion
of the South Island end the passages bebtwcen: and %heﬁ gre cxtonsively de-
veloped off Tsbuarorae and in the zoubhwestein pgrtioﬁs of the lagoon,

he decadent to dead coral reefs present a varigty of hebitate for ine
rertebrates:s on the hard coral there are places of attachment, protected
and unprovected, for scssile forms; in naturally occurring spaces and in
burrous in the coral thers are places for the smalier invertebrates to hide;
in the arsas bebweon the headeg of coral, cither brékén off as the reef was
growing or subsequently erodza from the reef surface are pockets of sand and

gravel to accommedzte burrouwing formsg these pockets, some off them many Lfeet
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long, retain water when the tide is cult and provide a tidal pool for the
protection of its inhabitants, Tor this reason the fawna of the area is more

diverse. than any other area of the lagoon; however, with few exceptions, no

-~

elomente of the fawna are sxceedingly commons

Porifera: Yellow to red encrusting sponges, several
gpecieg

Black, rounded sponge
Orange upstanding sponge
Cocglenteratas-

Pennaria - -

Porites, living

Pocillopors damicornls

Arnelicas
Uofms'in 1imy tubes, two svecies
Burroring Errantia, 1 specimen
§ipunculus'sp.

Crustacea: |
Crangon, and obher genera
Brachyuran crabs (other than Portunids)
(Portunids)
Hermit Crabs

Gastrovodas-

*Conus ebrasus

Conus Flavidus

B
W
H

ionzbaria moneba

®autica sp.

Mitra virgata

Madibranch
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lederately common
Tncommon

T common

Common on undcrsides
of coral overhangs.

Tneonmmon

Tnecommon

Uncommnon
Uncoimmon

Common

Uncommon
Uncomion
(lioderately comnon)

Rare

" Uncormon

Rare
joderately common
Rare
Rare

Rare

o



Pelecypodas

*Barbatia amygdalumbostum

*Tsognomon perna

*Pinctada vilgaris

*Tellina sp

*Tellina crassiplicata

Tehinodernatas

Chordata:

Britile Stars {as in A-2 windward reof)

Linkia sp.

Holothuria atra

Papillose sea cucumber {as in [¥ sbove)

Piychodera

Encrusting

compound tunicate, three species

-2 -

Uncommon
Conmon
Cornmon
Rare

Rare

Common
Rare

Abundant in tide-
pools at inier edge

.of area {60 in one

pool of about 60
square feet)}; other-
wise rarca

Rare

Rare

Rare to common,
according to the
species,
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GILBERTESE UTTIIZATION OTF THVERTZBRATLS

Cne of the important vhases of a study of a native peoples ig the study
of the food resources available to the people, and of their utilization of
these resources, This iz especially true of the inhabitants of a coral
atell, where the food resources at best are someuhalt limited, and where, cn a
small dry and overpopulated atoll like Onotoz, these resources may be the
deciding factor in social structure and even of life and death.

On Onotoa the population had available three sources ol fcood; the con-
%entional land_produce, planb ;nd animal which obvicusly was iﬁadéquate to
suppori:the islénd's population, especlally in times of drought; the marine
fisheries, apparently the chlef source of probein in the native diets and
one of the main sources of calorles, and finally, the marine 1nVertabrates,
vhich appesred to be at Dest merely a supplementary source of food, gathered
primerily either vhen Jortuitous occasions arOSe, like low tides at night
for the collection of lobsters, or to serve as mere variations in the usual
diet of cocomib-~pandanus-Iish,

However, this study irill give some indication of the extent that the
Onotoans are ulilizing most of the available resources as food,

Methods and Limitations of the Study:

This study was carried on o lorge part vhen I was immobilized by
blood~poisoning. A native assistant was assigned to help wme wvhen he was
not busy with other jobs; he was willing and cooperative, dbut the study was
inhibited by his most imperfect English and my total lack of Gilbertese; at

times an interpreter was used to bridge the gap.



The study, in its originai phésés;hconsisted of looking at pictures in
illustrated bhooks of mérine lire. Later, upon finding that that system was
inaccurate because of the inability of natives o interpret correctly the
illustrations, all information was ééfhered by shoving the ratives actual
specimens, speclmens that weré either collected for us by our native assistants
or by curselves. i

The study hag three major limitations and sources of inacecuracies.

Tirst is the probapility that we were unable to find all of the foods of the
people because we had neither illustr&tio§s nor specimens of them, and our
informants did not discuss them because of the language limitatlons, Second
beeanse of their "dllingness to please” the natives included animels that
possibly were not ezten, or that were eaten only under extreme famine con-
ditions., To remove this wossibility several natives were checked, one agéinst
another, in as many instances ag possible, Third is that not all individuals
or fomily groups utilize Tthe inveriebrate foods as much as others ~-- like in
our own soclely some familiss eabt crabs but others wounld not consider them.
Perhaps my informants ﬁere not among those who knew and ubilized all of the
foods found on the reefs and shores 6f Onotoa. I did observe on some of the

food species that there was no agreement szg to the nativo name; for exampla,

I received three native names for the srail Quimslea pomum, This would seen

to indicabe that it w1as not a2 common article of foode

Systematic Account

Scientific Mame s Fotes
Hative Hame

1, Coelenterata-Scvphozoa These large (10-12") seyphomedusae
{Carybdea alata Reynaud)

occurred ab a moderate tide slightly

Te Baitari before the full of the moon; reportediy
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innelida-Sipunculoidea
2. Sipunculus indicus Peters

Te Iho

they-ovourred ot -similar phases of
the moon throughout the year. They
are gathered on the windward reef by
wading women and children who either:
put them in baskets or string them on
pandenus fibers, In preparation thg_»:
outer layers of jelly are gtrippg_d ..
off, the oral and aboral ends removed
and only the remaining material w. the
muscular coat of the gastrq—vascula;_"
cavity is saved, The cleaned material

is thus 6-8 inches long, 1% inches

“broad and about 1/8 inch thicks It 1s

reported that this is boiled to form a

rather sticky "souph.

These are found burrowing in sand flats

of the lagoon, They are one to two

" feet long and’the diameter of a mants

.. 1ittle fingere then the native,

- usually a man, finds a hole and

-27 -

casting made by the worm he probes
the sand behind it with a flekible -
and sharpened yomé-roo't:c}f 4 pan-
danug; this, when hitting the verﬁipal
portion of the wom burrow folié;ré

dowm the tubes, When the worm is touched



Arthropoda, Crﬁstace&ﬁtozm‘topoda

3a

Lysiosguilla maculata

Te Waro

by the tip of the probe, it is thrust
with vigour and penetrates with the
introvert into the anterior body pocket,
securely holding tae jorime  The worm is
then dug from the tube, The probe is
jerked out, rupturing the anterior body
wall of the worm. Then the worm is
scized by the back end and snapped like
a whip, completely eviscerating it and
leaving nothing but the thick muscular
coat. This is washed and eaten raw,
cooked by boiiing or dried for future

UECe

This larpe stomatopod (cbout 1 foot

long) is found only burrowed in the

- send in the lagoon. It is caught by

bhoth men and women by placing & spear

in the sand so that it Lg in line with

" the hole; a plece of fish is placed at

“the entrance of the burrow as a lurs, a

noise is made to attract its atiention,

and as the stomatopod comes to the mouth

of the burrow to strike the balty the
spear is thrust home, The animel is

cooked and all except the viscera wder
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the carapace is eaten,

L. Pseudosquilla ciliata A1l smaller stomatopods when taptured
{(and other species)

: are ealten; they run from one to four

Te ¥aro (as above) :

s : inches long. The principal source of
these stomatopods is wnder rocks on the
windward reef flat, wherc they are
gathered by hand or by small scoop nets
together with shrimps, ztec. They are

- gathered principally by women. Iethod

of preparation as in 3 above.

Decapeda
5. Crangon strenuus (Dana) (Vote: this Gilbertese name evidently
Teniwarowaror ‘ includes other genera and species of
chelate shrimp and lobster-like
crustaceans bubt the only form observed
was Crangon strentus), These range in
size from one inch to fourteen inches
long and are caught by all members of
the family near the backeridge trough
- of the windward reef in small nebs when
" torch-fishings. They are beiled and both
the cephalothorax and abdomen are eaten.
6, Panulirus pencillatus (Oliver) This lobster runs from six to elghbeen
Te Ura sl . s inches longe It is caught along the

windward reef by men and women elther

during the day when the tide is oub or
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Ta

8o

9a

10,

Parabaccus antercticus (Tund)

Birpus latro

Te Ail

Jeocaroides sp.

Te iianal

(Terrestrial Hermit Crabs)

Te rlakauro

over thie resf surface st night, when
toreh fishing, Din nets are uscd for
its capture. It i3 boiled and the
abdomen, portions of the cephalothorax,
and legs are eaben,

The sand lobster resaches the lengbh of
nine inches; it is caught,lprepared and
eaten in the same way as in &,

These coconut crabs are entirely terres-
trial and are found by day in burrows.
Theyr are dug culb anly by wmen. ithen
boiled the abdomen and legs are eaten,
These lerge lend crabs are found only
on the Forth ends ol both major islands
of Dnotozs They are caught by men and
wonmen abt night by torch ligh't in the
middle of the island. They are boiled
and eaten like other crabs {sece below).
These are small terrestrial hermit crabs.
thet live in the shells of Turbo, etc.

They ave caught either by day or by

night, the latter time by torch light.

Only children vere observed gathering
theine They are boiled and the abdomen

alone iz eztens

"'30—t



1l. Calappa hepatica (L.) ‘ These sand crabs reach the breadih of
Terméonnd o about 3", They are captured in the sand
of the lagoon when the tide 1s out by °
feeling for them under the sand with the
hands or feet, Everyone helps in their
capture, They are boiled and the legs
alone are: eaten.

12, Charybdis erythrodactyla {Lamark)These crabs are six %o eight inches

Tentabarereki ‘ broad across the carapace and found
both on the windward réef and in the
lagoon. They are gathered by anyone
finding them and bolled; the legs and the

ventral portion of the cephalothorax is

eaton,
134 Corpilius maculatus (L.) These crabs are found only on the
Te Tha Tobwrimei = winduard reef when the tide is out by

day or at night by torchifishingsy only
adutts catch them, elther by nsts or by
hande They are boiled and eaten as above,
ile (Unidentified crab) These crabs are aboub 6~7" across the
Te Nikarewerewe carapace, and thelr habitat, mode of

capture and preparabion are the some

as 13.
15;' (Red-eyed crab) These crabs are found high in the
Téntababa : intertidal zone on both srindward and

leeward beaches, wnderneath beachrocky
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they reach the carapace breadth of
about 3 inches. Anyone may catch
them, and they are gathered by hand
and prepared in the same fashion as
above,

16. OCcypode ceratophthalwa (Pallas) These "ghost crabs! are fomd high on

- Te Kauki the sand beaches on both shores of the
islands where they live in burrows;
they reach the breadth of 3". Anyone
may capbure them, either by digeing by
day or by torching at night with a net.
They are boiled and portions attached

to the venitral half of the body are

eaten,
17. Zogymus aeneus L. ' Thege crabs are fowd at night on the
Te Kukua o © windward reef in torch fishing; they

are reputedly extremely poiscnous in
2o 7 g1l parts of the body, causing rapid

death when eaten. They are never vsed

ag food.
kollusca, Gastropoda
18, Trochus; all species These are fownd along the windward reef;
Pe Baraitoa they are gathered by all members of the

" family, bolled in the shell .ahd the meat

is pmlled from the shell for eating,
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19,

20,

23,

ol

25.

Turbo, all species

Te Bimatanin

Cerithium, all specles

Te Dulkikakang

Lamblis, all species

Teneang

Wautica sp.

Te Tunara

Monetaria moneta (I, )

Te Dureirewa

These are found along the windward
reaf uvhere they are gathered by all
members of the family; they may be
prepared or the shell may be broken
and the snall eaten raw.

Thege are found in the sand of the
lagoon vhen the tide is outs they are
gathered by everyone. .Tge snail is
cooked in the shell and the meat re-
moved after cooking; the shells are
used for ornamental bands on dancing
belts, etca

These snails are found on coral in the
outer portions of the lageon, in

walst deep or deeper water. Only the
men gather the snails it way be eaten
raw afber breaking the shell or it may
be boiled intact with the meat subse-
guently removed,

hese are found a few inches under the
gand in the lagoon; they are cavght by
everyone, boiled in the‘éhé11 and the
meat subséduéﬁtiﬁ'rémgﬁéd.

These are fownd in both on windward
raef and in the lagoon; they are

gathered by everyone. The snails are
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26,

27+

28,

294

30

Cyprea, various species

Te Xabaua

Amphiperas ovum

Te Bure

Nerita vlicatlza

Te Kaban

Cymathium sp,

Ta Wiaau

Bursa bufonia

Te Kamanging

used only for shell ornaments; they are .
first boiled and then buried in the sand
for two to four weeks, and finally
washed in fresh water,

These also are not eaten, but gathered
to be used as shell ornaments, The
larger species of cowries are not used
at all. Hethod of preparation is the

same as Monetaria moneta (L.) (25).

These sheils are not found on Onoctoa,

- ‘but are imported from Abemama o be

used as orxnaments for the bow and stern

- of the outrigger canoes; and for

decoratisns in the Maneabas.

These snails are found high on the rocks
or the windward beaches and to lesser
extent on the lagoon beaches; they are
gathered by everyone and cooked in The
shell,

These are found on the lagoon beaches at .

Jdow tide only near Aiaki (the widdle of

South Island)s they are gathered by
everyone and boiled in the shell,
These are fownd only on the winBward -
reef flat, where they are gathered by
everyone; they are boiled in-the shell.

before eating,
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31. Charonia tritonig This large conch or triton is found along

Te Tauu . , the outer edge of the lagoon on coral in

| waist deep or deeper water; it is
gathered only by men. It is considered
polsonous and not eatenj however, the
shell is used as a btrumpet to annownce
meetings in the commmity hall, and the
sheil, hung upside dowm, is used as a
flask to store coconut oil {the oil is
poured out of the syphon, frosm which it
emerges in a small and easily cone
trolled stream),

32. Tonna perdix oo This snail is found in the lagoon in

Te Tau water two fathoms or more deep, on
coraly it is gathered only by men,
Before eating, the animal is boiled in
the shell {one old man informed me it
was the yowng of the conch (31) and had
the same name),

33. Quimalea ponum _ This snail is found in the sane habitat

Te Makauro-n Tari e and prepared the ssiie way as Tonna

perdix (32).

3k Vasui cefamicum -+ These species are all found on the wind-
fhéis hippocastanun (L.) ward reef flat, wlere they may be
AMbrﬁlé granulata Duclos gathered by men, women or children;
Te Vimalkalka they are cooked in the shell, A1l are

known by the sawme nane.
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35, Conus, all specles

Te XNouwo

36, Pollia undosa

Te Wikakang

37. Mitra, all species
Terebra, all species

Te Kabinea

38. Melampus, all specles

Te Kokotd

These specles are fownd variously on
the ocean or lagoon side of the island
in shallow or dezp water; primarily
women and children gather them on the
vindward reef, vhile only men gather
them in the deeper water of the lagoon.

While Conus striatus, one ol the poison

cones, is among those gathercd, the
Gilbertese scem to have no kKnowledge of
its "sting®. ALl are boiled before
eating, and then the shell is broken

to withdraw the meat. Another informant

“galled them "Te Nuo NuoW,

These snails are found only on the
Anduard reef flat and gathered by
everyone, Tney are cooked and the
meat 1s then puiled from the shell,
These snails are found only buried cne
to two inches deep in the sand of the
lagoon vhen the tide goes out; they
are gathered by all members of the
fewily and boiled in the shell, Both
geners have similar habitabts and bear
the same Gllbertese namc.

These s»necles are found only high on

rocky beaches on the northwestern and

- 36 -



39« (Nudibranch)

Nei Xemanging

10, (Mudibranch)

Meireurekia

Molluscas Pelacypoda

[ A N

L2, Streptopinna saceata - v

Te Bere

Li3s Pinctada merginifera

gouthwestern islands, where they are.
gathered only by women and children;

the snails are not caten but the shells

- are used as ornaments on ariticles of

clothing,

This four-inch nudibranch is found on
the middle section of the windward reef
under rocksy it is gathered by anyone

Finding it; before being ecaten it is

‘hoiled for two or three hours,

This is essentlally the same as the
nudibranch above (39), except before
heing cooked the viscsral mass is re-

novade

Found only in southern part of lagoon,
o fathoms or more deep, partially
buried in sands It is gabthered By .men
only, and boiled Yerfore being zaten,..
This "clam" is found along lagoon
shores in sand, one foot or more deepe
Evidently it ig not used for food or

ormanente

The pearl oyster is found only on the

“sand bottom of the southwestern. lagoon

in three or more fathoms of water. It
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ilie Hippopus hippopus

Te Neli Toro = small_
individuals

Te Aubuna ~ large
individuals

is gathered by men only. The meat is
removed from the shell bhefore it is
boiled. Some pearls are found and the
ghell can be sold bubt there is no
established pearling trade on Cnotog,

The shellis used also by the men for
ornaments on belts, for easrrings and

for casnoe detorations.

This giant clam is found on both lagoon
and ocean reefs fron three feat deep to
about two fathoms., :sll sizes, from two
or three inch specimens to those about
three fect across, are gathered by men
for eulting. AL times they are eaten raw.
*hen fresh, their wmealt is boiled with
water or coconut wmilk; they may also

be dried with salt and kept several
months. The lsrge shells are often used
as wash basins, Some families make small
holding pens of coral along tne boach

in front of their houses and keep small
specimens alive wtil they grow larger,
or mtil the family is ready to sat them,
One family had a pen abould four foeelb
square that held ten clams ranging in

size from thres to twelve inches across.
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L5

L6

L7o

L.

L9,

-Tridacna cuntingl

Tridacna elongata

Te Vere

Tridacna squamosa

Te Tere Makal

Cardium spe

e s ——.

Te Tuai or

Te Tacrake

Cerdiuwn (Trachycardium)

glgvum

Te Nikoriliriki

Gafraum tumidum

Venus clathrata

Te Koikoinanti

These are the same as Hippopus above
(LL) excepting for their smaller size w-
vp to nine inches azcross in lagoon,
three inches across along the ocean.
These are the same as Hippopus zbove
(Ll1); size up to about fourteen inches
ECTOSSe

These cockles are found in the lagoon
only slightly undef:éhéwbﬁé%ééé Sf

the sand, in_in%értiéai édnée They
arz gathered by evsryones the clam is
boiled for foo& and the shell is used
ag = coconut meal scraper o make baby
food.

These ctockles are found near the surw=
face of the sand in the intertidsl
zone along the scuthern island only.
Thev are gathered by everyone and
boiled in the shell before being eaten.
These are both found in outer lagoon on
corzl and not in sand; in about one
fathom of water. They are gathered by
both men and romen diving from canoes.
They are removed from ths shell before
boiling. Both species are referred to

by the sane naime.
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50,

5L.

52,

53

Pitar (Agriopoma) japonica

Mesodesma striata

Te Katura

Protothrace staminea

Te Koumara

Tallina crassinlicata

Te Wikatona

ssspnia dichotona

Tei Koikoi

Both of these clams are found along
islands buried one to two inches deep
in the sand high in the intertidal
zone, They are gathered by everyone
and toiled in their shells before
eating.

This ciam is found low 1n the intertidal
zone along the lzgoon only near the end
islands buried up to six inches deep in
the =and. It 1s gathered by women and
chiléren and may be either eaten raw or
hqiled in the shells,

This ckam is found buried elght to

twelve inches deep in sand in lower

intertidal zone off the south and north
island end off the south island. It is
reported to he about "fished out"., I
is -dug the year around by anyone. It

may be eaten raw, boiled after removing

from the shell, or salted and dried.

This clam is found in lagoon sand in

lower intertidal zone buried about one
foot deep all along the coast except
off the middie of the southern island.
It is dug only by women and children;

it may be eaten raw or boiled in the
Sheile
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Sle Asaphis deflorats

Te'Bun

55, Polypus marmoratus

Te Kiks

This clam is found only at Abemama
Island but not on Onotoa nor any other
islend; it is found low in intertidal
zone In sand of the lagoon. Cn

Abemama 1t 1s dug by everyone; it may
be eaten raw or biloled and ls reportedly
ofl excellent taste. The shells were
imported to Onotoa to be used as fishing
sinkers,

The octopus is one of ths principal
invertebrate foods of the people. It
is ceught on both sides of the island
in holes undsr rocks when the tide is
out by spearing with short hocked
srears. len, women and children all
capbture ite All parts of it are eaten
except tha ink sae, Several methods of
preparation are uged with it: It can be
nomded on a stone without additional
salt untii soft,; and then elther boiled
in water or coconut milk for several
hours; or it can be salted and dried to
be kept for at least severzl monthse
Before the dried octopus is eaten, it is

washed and boiled,
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DISCUSSTON

It is remarkable thalt thece people did not use certain supposedly
edible animals of their region. TFor example, careful gquestioning showed no
evidence of the use of sea weads, of sea urchins (quite common around the
islands), and of marine annglids likes the palolo worm. All three of these
constituted relatively juportant foods for the peoplés of Hawall and Sanca.
In addition several other foods used by othor peoples uere not used on the
islends, like the sea ancmones eaten b& Senoans; howeﬁer, ﬂb lerge sea
anemones were seen about Onotoas

Several foods on their lisi, on the other hand, possibly sre not
too wide s?read in tﬁeif-uséj this is especially true of the scyphomcdusaepr
the sipunculids (althoughétﬁese are eaten in the Harshalls) and the
gunhosedly polisonous coﬁe'éhells, |

The lagoon reef is no£JVery oroductive of the edible moliuscs; in all
of-the field work in the iﬁ%érﬁidal areas of the lagoon no evidences of
1iviﬁg clams or edibie énails were seen., Thile 1t is likely this condition
stemmed frmn overfishing by the concentfatad p0pu1a£ion9 it may actually be

the result of low productivity of the Onotos lagoon reefs,
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PART II

INVESTIGATION OF THE ICHTHYOFAUNA OF ONOTOA, GILBERT TSLANDS

Onotoa is a small atoll with a relotively high povulation density; it is

guite dry;: and:subject to extendéd drought. TFew food plants can be grom, apd
ven the coconut crop fails at times. Thus, for the Gilbertese on Onotoa,
there is a very great dependence on the sea. for food. .

The methods of fishing are many and varied and invoive men, wbmen; aﬁd
children alike. @Mshing is undertaken 1&rgely by the men,rhowg§er;:and centers
grownd the use of the native outriggzr canoe. o

Lacking suitsble trees for dugouts, the outriggers in the Southern Gil-
bert Islands are constructed from.ﬁustralian‘planknlu@pthoﬁtained from Ocean
Islende. Do metal narts are used, the planks and outrigggrs_bging lashed in

lace with a native cord made from reftbted coconut huslk fiber., The outrigger
. - o =

[_5-

tself is a solid:piece of wood and usvally made f:pm_driftﬂaqd;

Not every man ouns.a .canog, bHubl nearly every family hasiéne of access to
one;?'In the!village of Alakl there are 370 people and 82 cgﬂqes;% -Eiftyh
eight of these are good~silged salling canoces and can b?.??é@ for tf;l}ing
outgide of the lagoon.. .- N

The fisherman vho owmnsg a canoe will usunally have the following itéﬁs of
fishing gear: a few fishing lines of verious sizes, a smell assortment of hooks,
leader wire of flexible galvanized type, a large shari hook, one cr tuo
handmade lures, a flying fish net, a pointed metal rod -rith a wooden handle
for gaffing large figh, a lmife, and swinm goggles. iost of the fishermen own
a fish svear with rubber slinge ilany families have eel traps and small nets
for torch fishing. Some have eel snares, {ish traps, beach seines, and fine-
mesh nets for small fish,

#This infeymation, as vwell as certain other facts in this report, was supnlied
by Dr. Ward Goodenough,
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A cooperative store is localted on the atoll and is supplied infrequently
from Tarawa. It usvally has hooks and fish line for sale., Normal-sized hooks
are quite Inexpensive, ranging in price from % %o 1% pennies. The large
shark hooks, when in stock, cost 2 shillings 6 pence (30¢), Heavy fishing
line, of sufficilent length for one trolling line, costs 5 shillings.A

The Gilbertese con earn very little money; hence they can buy very few
of the preferred manufactvred items of fishing gear. Copra and various items
of native handicraft made from pandanus leaf fiber are the principal sources
of income. Fach year about 60 men from Onotea are taken to Ocean Island where
they work as laborers and by their standards are well paid. On thelr return
they customarily bring with them such things as wire, old inner tubes, metal
rods, pleces of lead, and glass, all of which érg importent in their maling
of fishing gears.

There are many different lkinds of fishes sihich serve as food for the
Gilbertese, and freguently speclal metnods of fishing are utilized for certain
specieg or groups of species. Tsually thess methods are standard from
fishermen to fisherman, but some individual variation does, of course, exist,
Tn some cases a family or individual may have an efficient mean of catchigg
Pish which is kept secret. The description of the various methods as given
below represent the standard ways of procuring food fishes on Cnotoa. |
Trollings Sailing cances are used for trolling which may be undertaken in
the lagoon, but the usual site is in deep water just outside of the wesﬁ
reef of the atoll, éépecially'the regioﬁ where there is a large westward
projection of this reef, At most anjtime, but especially in ithe morning, one
cen see numerous salling canoes troliing back and forth beyond the reéf.

These canoes may be operated by a single man or by two persons. If there are
two persons, they are usually of the same family, as father and son, ¥omen

may help their husbands when trolling, but this is not a common occcurrence,
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Trolling‘$peed is highly variable depending on the -rind, but ganerally no
difficulty is had in attaining spesds sufiiciently grest with tﬁese figet cfaft.
In fact, it would seem that too often the conﬁrary‘occurs; that is, thatlgbod
trolling speed is excecded. | -

The lures wihich are uged are commonly of three tjpesﬁ A hook.méy have

chicken feathers tied directly to it. Such a lure is used for smaller fish such

as the.small twna, Eubhymus yeité, _hereAmay'be a lure conslscing of a plece
of metal, usually lead, in uhich tﬁere is é hole through_whi§h the leader ﬁire
is run. The back part of the metal is notched for the attachment of featﬁersn
The hook 1s attached to the lesader wire and is élways single, The thi;dltype
of lure is made from an elongate, well-polished plece of nearl sihell, Tﬁé hook
is attached directly to the piece éf shell, and feabthers .may or may not be
addede

The use of whole fish For trolling is a common practice, mﬁlief and, fijing
fish being the usueal bait species. Iullets are nétfed’in nonds or close ﬁo
shore in the lagoon, and Tflying fishes are taken with dip netsrat night,d fhe
bait fish is atteched to the hook by locating the eye of the hook in tﬂe ﬁéﬁth
and the barbed end up through the back so it is just éxposed on the doféai |
surface. The eyes of the fish are then removed, and coconut hﬁsk Piber ig ﬁsed
to lasn through the orbits to the eye of the hoolte |

Fishes which are taken tvhen trolling at the surface in deep water afe;‘.

Buthynnus yalto, Acanthoeybium solandri, Tstiophorus gladius, Tlagatis

bipimulatus, Katsuwrmonus pelamis, Neothunnus macropterus, and at least one
other wmidentified specles ol tuna, Swordfishes are occasionally caught. The

dolphin, Coryphaena hiprurus, is ravely taken. Nearer the reef, species of

Caranx and Svhyraena are caught,

A



“hen large~sized fishes are hooked, they are gaffed and their heads
beaten -rith 2 wooden club before bheing brought into the canoe,
Spearing: Formerly a long wooden spepr rith a metal point lashed at one end
was enployed. This was jabbed at fish vhile swiiming wndsruater. Nowi, the
common method involves a simple 2lastic sling deviece and a steel rod of about
%+ inch diameter and five or six foet in length. The sling consists of a
rlece of truck tire imner tubs or a secﬁion of bicyele inuner tube to which a
loop of sturdy cloth is tiesd at one end and a loop of cord at the othere The
mebsl rod has a noteh at one end and is sharpened to a2 point al the other.
There is no folding~type barb; but there may be a small oblique cub made in
the rod near the polat anc the ssction of metal aray from the point bent
slizhtly outward. The thumb of the left hand is placed through bthe loop of
cloth and the notci of the spear engaged in the cord. The notched end of the
gpear is then drewn back ith the right hand, bow and arrow fashion; and the
spear is puided as it is launched -by ths thumb and fingers of the left hand.
The gnesr-fisherman weors small gosgles vhich he makes for himsell from local

wood and glass obiained from Ceean Islend. The goggles are tled on bhehind

«

the head rith heavy string. The final item oi sperring acceouterment is an
optional one and conslicts of a niece of cord on which the fish are strunga
The fLish are suspended from the back, the cord being tizd around the waist.
In swizming the frog kick is used and the fish are approached very cautiously,
all sharp rovements belng avoided. A speur can be shot for a horizontal dis-
tance sreater than 25 Feebt bul is not very effective beyond a distance of 6
feet or so bacause of reduced accuracy. Opearing.is undertaken in both the
legoon and on the sza slde, Generally the lagoon is yreferred for there is

ne heavy surf with which to contend, In the lagoon the fisherman usually

1
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sails or naddles his‘canbe out to a'suitable area. Lt iz anchored with a
heavy stone or tied dirsctly to a coral knolls A paddle or piece of buoyant
wood is tied to the anchor line belowr the surface to prevent the line from
catching on coral and chafing.'

Smearing fish is 2 very important method of fishingz, It is utiiized
mogtly by the younger men, somz of whom prefer it to any other means of ob-

taining fishe. . mone those Fishes most sought are members ol the following

genera: Caranx, Scarus, Lubtianus, llyripristds, Holocentrus, Acanthurus

{especially A. nigricans and g.'triostegus), Ctenochastus, Gymnothorax,

Cevhalopholis, and Epinephelus.

Shark Pishing: Very strong line, -rire leader made from smaller strands of

wire crudely twiéted together, and a isrge heavy hook corprise the usual
tackle for éhark fishing. The hook is usuallys pﬁrchased commercial product,
but it may be made Ly hand from steel rod, in which case there is no barb
‘Dbut the tip of the hook is stronglj recurved. Fishing may be engaged in from

cenoes drifting well out at sea. TThole fish is the usual balt, the favorite

being the small tuna, Euthynnus yaito, which is caught by trolling immediately
prior to the aﬁtpaiﬂfishing for sharks, If the bait fish is alive, it is
hooked_carefully thréugh the gill opénings; if dead it may de tied securely
to ﬁhe hook with cocdnut husic fiber in a variely of ways. The line.is paid
out te windward and reméins near the swface., O0ftén several heavy shells -

{Lambis trimcata) are tied to a second line which is Lowered a few feet below

the surface and Xept in constant motion. The noise of the shells knocking
togethar supposedly attracts sharks, Some fishsimen cut fresh fish into fine
pieces and disperse this in the water wheréupon ~the much-discussed power of

blood to abtract sharks is brought into overation. This surface fishing often

=L -



results in the taking of large pelagic fishes such as swordfishesy wahoo,
anel yallowfin twa, as well as sharks.

ﬂoré cormonly shark Iishing is undertaken over shallow reel areas with a
weighted lines TThole fish or cut fish is the usual bait. The sharks taken
in reef areas are smaller speqies, generally, such as the white tip and the
black "Gip.l

The flesh of the shark is highly esteemed by the Gilbertese, many of whom
actually prefer it to tuns and othor fish, It is usually orepared by silcing
into sections and roasting in a pit in the ground. Sometimes the flesh is
salted and dried in tie sun and ultimately eabten without cooking. 3Still other
times it is boiled,iﬁ sea vatels

Uight Tishing for Flying Fish: The sailing canoe and »t lLeast tuo persons are

reguired in fishing for flying fish, If there are but tuc persons, one hélds
coconvt frond torches while the other steers the vecsel and torks a dip net,
Fishing is done ouigide the reef wnile moring ot ordinary sailing sreed.
Thera are usually about eight or ten torcues at hand, made fron dried coconub
leaves lashed in bundles about seven feut long., The firss toreh is lighted
with matches or by siriking flint and stesl over dried coconut husk, FEach
subsequant torch is iightad from the previcus one Jjust as the lattsr is about
2o burn out, The helmsman (and fisherman) gererslly wesrs a woven coconut
nat to shade his eyes from the torch light. His dis net is elliptical in
shape, aboul two feet in its grsaltest diameter. The wooden handie is at
least twelve feet in length,

the flying fish are atlracted to‘the toreh Jight and skitter about the
cance, some striking the side of it quite resoundingly., The fish are usually
cavght a£ the surfece but occasionally éée micked right out the air by an
alert fisherman, Vhen the fish are on the surface the net is dropped

airectly over them instecd of scooping from the side. Usually the netiing
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operation takes place on the leeward side of the canoe {the side rdthout the
outrigger), but the more ekillful fishermen extend thelr range to the water
to the stern and the windward side aft of the outrigger,

The only flying fishes observed taken at the atoll were of genus.
Cypseluruss lost of these were of good slze, reaching a maximum of about
15 inches in length. Occasionally some half-besks were rnetied,

Hook end Line: The Gilbertese fish with hook and line from canoe, from

shore, or vriile standing in shallow water. A pole may or may not be emnloyed,
To use of set lines of any sort was observed. Usually the fisherman handles
but a single line hich contains'but one or a ver™ few hooks due to the great
chance of loss of tackle on coral,

Fishing from a canos takes place in the lagoon but Usually over recf
areas or near large coral heads. Instead of having » sinker nermanently
attached to the line, 2 stone is often looscly tied with a slin imct and the
line ig then lowered to the desired depth where the stone is released by a
sudden jerk of the line. A great variety of fishes are taken but predominantly
lutianids, labrids, carangids, serranids, balistids, snd scarids.

Uren fishing from shore on the lagoon side of the atoll, the fishermen
{frecuently in this case wvomen and children) generaily“wade well out into the
wataers Their catch usually includes small Ceranx sp@. and Gerres spv and
cccasionally lutianidge.

At low tide Tishing with hook and line may be carried on in the surge
charmels of the reefl on the seaside of the atoll, Here a pole is a grdat
asset to the fishermen. These may be made from bamboo obtained from Ocean
Island or fromalocal plant, Cuettarda, The pole varies in length from 5
to 12 feet., The usual balt is land hermit crabs vhich have been removed from

helr gastropod shellse No sinker is used. " The fishes which are most often
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talen are Glrrhiltus sp., Thalassoma sppe, Halichoeres sp., Abudefdnf spp.,
ang Lutianus sp. These are small carnivorous fishes uitich occupy the gwnecial
surge chamnel hebitate

Yo deep water hand line fishing was observed, bub interviews with fisher-
wen revealed that a few apperently fish to a depth as great as 100 fathoms
from a canoe outside of the reef., The aversge Gilbertese does not have
sufficient line for this or would not want to risk the loss of so much line,
The fish wviiich is most souzht from the dezper water seems from native

descripticn to be the oil Iish or escolsr (Ruvebitus preiticsus).

Torch Fighing: The equipment Zor this means of catching fish consists of

coconut frond torches of the tyvpe described for flying fish fishing, a basket
woven from coconubt lesves, and either a shori-hsndled dip net or a long knife,
One man does the fishing, but customorily is followed by a seccnd person who
carries extra torches. ¥Fishing may teke plece in the lagoon or on the sea
side on the reef, The preferred site for torch fishing is the back ridge
trough, and for this, low tide is a necessity. Ths water in the back ridge
trough at this time is about waist decp. A4S the fisherman wglks along he
carries the torch in one hand, the lnife or net in the others The bnsket for
the fish is slung Ifrom his shoulder and hangs ab his sgide. Iight from the
torch 1s quite bright and fish are resdily seen for the walter is clesar excepﬁ
‘fen an uvnusually heavy surf is running., Usvally a ©ish can be anproached
yititout difficulty and elthar scooped up with the net or cub with a rapid
downyard stroke of the knife., Tishes commonly caught by this method include:

s st . e

Cirrhitus sv., Iublanus spe; konotaxils grendocwlis; Acanthurus triostegus,

iyripristis spp., tHolocentrus sppes, Parupensus sp., Gymnothorax spp. belonlds,
“and mugilids. They are ordinarily eaten immediately after the fishing

operation is completed; they are roasted wvithout cleaning in beds of hob cosls.
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Hebs: The simplest type of net is . the dip net such as employed in torch fishing,
This net may also be used in a fishing operation during the day at low tide.
The location is a swrge chennel. At Onotoa the surge chamnnels are narrow,
irregular indentations into the reefl averaging about six feet in widih and
ten feet in depth. The water in these channels is in constent motion, and
visibility from the surface or in the channel is poor because of the foanm
from the breakers. One man uses a coconut frond to drive fish in the channel
tovard a good vantage point vhere a second man keeps his dip net in the watere.
Both men stand on the reef beside the chamnel., This method of fishing is not
2 CONHON Ones

Small seines of about two fathom length and four or five feet in depth
are often used, A seine may'be operataed by Jjust tio persons, each holding a
vertical péle at each end, but ususlly several other persons:assist by
driving fish touard the net. Irecuaiily a woven line of cocohut fronds serves
as an exbension of the seine from one or both ends. At low tide on the reef
the back ridge trough is a region which is commonly seined. One such operation
vas closely observed. & fnan;, his wife, end two boys were the participants.
The f£ish they hunied was a good-sized scarid which comes up into the shallow
water on the reef in small schools. The fishermen endeavored to get between
the fish and the open sea. Cometimes this involved actual running -rith the
seine in the shallow water 5 at other times slow Cazutious movements wers neces-
gary. 'hen the fish were cut off and tried to elude the seine, they were
herded by the boys towerd the net sith coconut palm fronds and by splashing
and throwing stones. Liany large parrot fish were caught and seme surgeon fish

(Acanthurus triostegus) and damsel. fish (Abudefduf sp.) were token. The fishes

were renderad inactive by bijf,ing the dorsal part of the skull and were strung
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by cord.through the eyes to one of the poles of the seine., This one fishing
operation lasted several hours and coversed a distance of about two miles,

In the lagoon small seines are used over shallow sandy areas and the
fishes ceught include Gerres spe, small Ceranx sp., mullets (iMugilidae), md
goatfishes (iullidae). Here the seining is very often the work of women and
children.

Small seines may be imported cotton products or may be made from local
material.

Some large beach seines are ouned collectively by entire villages. Each
village usually has but one such seine, However, the largest village, Alaki,
is divided into two secticns and each owms =z seine. These are made of coconut
husk fiber snd mey be as long asg thirty fathoms. Shells are used as welghts
on the foot rope and pleces of a local wood (ﬁﬁiﬁffgﬂ} strung slong the fleat
line, These seines are used only in the lagoon, and their operstion involves
meny individuels. C(ne is designated the leader, and he directs the operation
by hand signals, for noise is kept to a mininmm. One end of the seine is
vorked out from shore in a large semicircle until it is again brought to shore
at vhich time both ends are hauled up on the besch. The same fishes are
caught with these large seines as listed ahove for smaller seines in the
lagoﬁn plus & few others such as lutianids. At night more larger fishes are
caught, inecluding small sharks,

One other type of net is used for a very special kind of fishing, This
is a fine mesh netiing (generally mosguito netbting) with a slight bag and
supported at four comers with poles., The netv is suspended horizentally in |
the water beﬁweén Tio canoes; men or women from one canoe holding two of the
poles vertically in the water while those in the other canoce handle the other

wo poles. The zrea over the net iz chumned with bits of fish, Small fighes
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of genus Caesio are caught when “they swim over the netting by a rapid pulling
¥p of the four poles. These fishes occur in the lagoon in numbers great
nough for such fishing only once every ten years or so. They tend to form
small schools over coral heads ifn the lagoon,  They are dried on coconut or
pandanus mats out in the sw and stored in tight-lid containers, where they
remain well-preserved for mony years. The flosh is red in coler vhen dried

* and considered a grest delicacy.

Traps: Tuo types of traps are made from lashing small sticks together. The
nost comaon in use is the eel trap. This consistently has the comfiguration
of a house {rectangrlar with a sloping roof), rouchly three fedt long and a
foot and a half wide. At one ed a hole of three-inch diameter can be SO,
This extends, cylinder-like, toward the middle of the trap there it is
‘narroved by side flaps of woven coconut fiber. This trap is haited. Tt is
set by lovwering with a line from a canoe in waber vp to ten fathoms desr. The
‘species of eels taken are mostly of genus Gyvmnothorax. A émall tran door in
the "roof! affords a means of removing the eeis.'

The sécond tyne of trapfhas the appeeranée of a small guonset hut, Size
is more variable than tHe;eél'trap, but it is generally not more than threc
fezt longe It is set by diving in wvater up to about three fathoms in depth.
Tt is rlaced in such a manner in the coral that it can be concesled by
addition of a few stenes or plsces of coral. The entrance to the trap, which
is similar to that of the eel tfap, is kept free, This trap 1s not balted
and is designed to capture reef fishes wiiich tend to seelk refuge wndsr rocks

or iedges of coral., These include z number of acanthurids iike Ctenochaetus

strigosus, scerids, holocentrids, and lutianids. A covered opening on the
opoosite end to the trap enmtrance is used to remove the fish. Such fish

traps do not seem tobe utilized very frequently.
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mother type of fish trap which is of considerable importanceris the

stone trap. These are found in the lagoon, on the reefl, and in shallow

nasses bobwzeen islands. They are constiucted by piling stones into a long,
low wall which encloses a large, roughly rectangniar area. The wall is
usually sbout a foot and a half high andwell covered by water at high tide.
As the tlde lowers the top of the wall is exposad thus isolating a body of
water wilthin the trap. ¥ith further lowering of the bide the water within
the tran decreases md the fish are concgntrated to an extent wvhers they may

& seined or picked up by hand. The same spacies are taken by stone trap as
were mentioned for the lagoon and reefl seiniaz onercations except for mullets
which escane by Jumoing over the wall. On the sca side the wall is occasionally
broken in places vhen surf is heavy, and must be repsireds, Here, however,
red coralline algae tends wo cement stone of the trap together and must greatly
reduce the maintenance of the trap wall.

Tide Pool Fishing: Three means of collecting fishes from very shallow vatber zre

included here. TFirst there is the collection of amell tide ool fish by hand
which is usually the task of women and children. By far the most Luportant

figh taken is the yovng of Epinevhelus merra yhich ars very abundant in tide

nools and in shallowr water lagoon areas. These are dried in the sun and eaten
without coolking. |

A species of moray eel, Cymnothorax ricta, occurs well up on the reef- flat
on the sea side of the islands ol the atoll. A method for capiuring this
species was observed. At low tide the fisherman walks over the reef, equipped
with a baskel with a 11d and o metal rods sboub two fect long, One is
sharpened and the other 1s hooked at the end. Doulders are rolled over
and every likely hole in the corsl is inspected with the rods, and the morays,

vthen locabed, are pulled from their holes with the hooked roda
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Aniother melthod for catehlng eels is a2 simple snare device, A stick
about two feet long is balted at the end.with a plece of fish, A second
stick has a noose vhich may be drawn tight,

This is placed around a hole which looks like a likely'&welling for o moraye.
The bait is held just outside the noogse, A the'mofay lunges for the bait
the noose is pulled tightly aroumd his body behind the head. This is a very
old fishing method but still used todaye Usually it takes place on the reef
flat at lov tide in the swge channel areca. The same method may be used

in the lagoon in deeper water by diving.

Piscicultures -The milkfish, Ciienos chanos, was at one time actively reared
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in nonds, especlally one lairly lavge igolated boly of watef in the complex
of tiny islands in the southern part of the atoll, The young of this species
were periodically seined fror outside areas and transferred to the ponds,
since sdulls will not breed there., Such a practice has been ﬁore 0r less
discontinued for some yearsa

Poiscnous Iishest MNumerous interviews with groups of natives concerning the

nresence of fish in the atoll waters with poisonous flesh were undertsken,
The only fishes which were considered poisonocus at this time were the puffers
and then only the internal organs, especially the gonads, were toxic. In
view of the prevalence of poisonous forms throughout the whole Pacific area,
it iras hard to believe that there was no such problen at‘Onotoa. The natives
were observed catching, ﬁreparing, and eating ﬁéﬁypépecies inotm to be polsona
ous elsewhers, Interviews did reveal, howeve?,lthaf a cerfnin section of the
reef near the northera part of the atoll harbofed poisbnous fighes for
several yearé but for the last two years fish teken from there have not been
toxic,

Fishes with poisonous spines do ocenr in the area, notably sting rays,
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siganilds, and cerlzin scorpaenids like Pterois, The stone fish, Synancea
verrucosasuwas not collected but very probably occurs on Onotoss. It is re-

ported from Tarawa.

Lttacks by Sharkss Several discussions with natives were initiated in

P e Vit by i

respect to this subject., Only five cases of attack by sharks on men were
recalled ~ even by the oldsr Gilbertese. These involved large sharlzs and
not the comaon smaller forms near the reef, The netives swim around these
smallar sherks without any noticeable fear. 3ufficient information was not
securad to ldentify the larger, dangerous speciles of sharks.
Mshing Regulations: DBefore the white man came to thé Gilberd Islands
sectiong of the reef rlat and weter areas of the lagoon were oined by men
who ratained exclusive righits te fish in these areas, L man vho fished in
another man's reglon risked violent munitive measzures Ly the ommers
idssioneries aryived in the Cilbert Islands around 1880 and tended to break
up these holdings. When the Britich took over ths ilslands ag a Protectorate
in 1892, the systen of oming reef and lagoon arsas wes soon completely
eliminated,

Today by native law one reguvlatlon of this sort exists, ¥o man can
fish in the vicinity of another manls stone fish trap at or near low tide,

One other interesting law exists, On the rare occasions whesn Caesio sp.
(the snecial fishing method for this fish was previcusly described) occur in
the lagjoon in large nuwbars,; no flying fich fishing is allowed. It is be-
lieved that the Tight from the toreches wiil frighten (Cezesio awey. A fine of
three shillings is imposed on any wan caughs fishing Tor flying fish during
this time,

o restfictions wvere nobed concerning size limits, £As far as known no

species of fish were aver rezcrved for special individuals or occasionse

...56.-.



Preserving of Fish: Most of the fish is eaten fresh, the fishermsn usually

cricling only’ efiongh for irmediate fomily use. “hen more is caught, it is
cut into thin pleces and dried in the sune It may be cooked prior to drying.
Usually it is not salted, and rarely is any of the catch smoked,

soundance of Fish: No collection of cateh statistics nor direct measurenent

of fishing effort was made, but the fishing effort on Onotéa, by atoll stend-
ards, ssems high. This is due to the rolatively hizh population and the
emphasis on fishinge Wevertheless, it is doubted if any serious denletion of
fish stocks has teken place, even for reef fishes. There are, however, more
reef Iishes to Le seen by underuvater observotion in outlying parts of the stoll
ramay from usual fishing sctivity and in otaer atolls with smaller notive popu-
lations. Also, in the latiter regions the fishes nay be‘approached eeh more
readily when swlmming wnderater.

3uilly today, the Onotoen “igherian can obtain »ll the fish he needs in a

relatively short period of time, at most tiro or three hovrs,

TISH COLLECTION Ci CHOTOA

The majority of fishes which werc collected during the o nonthls stey
on (notoa were taken with powdered gubé or derris root containing rotenone,
the active poisonous ingredient. Ten successful poison stations were
eﬁecuted with the two hundred nounds of cub® root which was on handa

Hearly 120 species were added to the cellectiqn by spearfishing, though
many -of these turned up in polson stations eos welle Spesring is a highly se-
‘lective means of getting fish and useful in obvaining fishes such as parrot-
fishes (scaridae) vhich are no’ eassily nolsonad. But this wethod has the ob-
vious disadvantage of mutilation of specimens, and one ususlly fails to obtain
a suflicient nuamber of specinens of any one speciles in this way for ordinary
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taxonomic purposes,

Considerable difficuliy was experienced in procuring fishes from the
(tilbertese which they had caught gnd which were destined feor their dinner
tables. This vas especlally true when the natives observed that most of the
fish winich waes purchased from them aid not end up as a comvonent of the
expedition's diet. Fish,; they :mst have reasoned, should be pub to but cne
use, foods Heverthelessy; some velusble additions to the fish collection were
made through purchases and trading, particularly with the children. Very
meterial ald was obbtained from the natives in recovering fishes at'p5ison
stations.

» fewy fishes wers caught dth hook and line, with use of nets, and by
hend in ticde pools,

ield work was dominated by maling the collection of fishes, since
description of the fish fawna of a newy arvea st necessarily precede ecological
studies; nevertheless, sﬁne scological work was done, A descriptlon was made
of the arsas where fishes vere coliected. This, coup}ed ith extensive wmdore
water obsarvations, médé it poésible o ideﬁ£ify a type habitat for many of
the species, Of courso, specific hebitats are difficnli to delimit for farine
fishes, and 2ven ilien one:manages with fair assurance to pinpeint a fish in a
certain envircnuent, it often pops up in an altogether different one.

Anelyels of the stomach contents of fishes was made when a surplus of
specimens was available. Such data were obtained for about fifty gﬁecics}
however, where were usuwally insufficient numbers of any one snecies examined
to demonstrate total varisbility of food habits. Food studies which were made
on fishes talten by polsoning ware complicated by an wnanticipated factor.
Iiany of the iLishes vhich are normally non-piscivorous were found to be oppore

tunists and fed apon smaller polsonad fishes before they, in tum, succumbed
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To "the poison, This source of error was more or less comwensated for by
disregarding all recentliweaten fishes which could logically have beaen killed
by the rotenone,

4 reef transect for fishes was.attemptéd frém.shore to "lithothammion®
ridge during a périod of exceptional 19# tidés and wifh the last of the supply
of rotenone. “hen aoproximately half completed, étqu conditions precluded
the completion of this projects : |

Tre locel Gilberﬁese nanes for fishes were recorded. It was found that
smaller species'ffequeﬁﬁly wefe not named, In fact, poisoning prodiced many
fiches which the natives had never geen, and for which they obviousiy nad na
naies. It was interesting to note hew groups of similar specles were often
given collective pames which naralleled the families of ichthrological nomen-

clature, Acanthurids, balistids, tetraodonts, and chactodonts are examples;

the names te riba, te bubu, te buni, te ibaba can be applied freely to nearly
“any- fish within these respective faonilies, The more digtinetive or comon mem-

bers of these groups generally have more definite names, though often the sbove
g 3 i3

names remgin os roots. fcanthurus achilles, for example, is called te

ribataukarawa, There uas not always couplete agresment among the Gilbertese

for their names of fishes; egpecialiy for ﬁhe rare species,

The fish collection from Cnoteoa comprises aboub 325 species, These sHill
bear field identifications to a large sxtent, and thus ﬁo taxcnomlc report
can be yresented at this time. The following is a bréékdoun of the collectlon
on a fanrily basis and will serve to give some idee cfuits éxtent and the

predorinance of certain families over others:

Fawdly zmﬁﬁ& of Soecies
Acanthuridae | 15
intennaridse = : - | 2
Apogonidae . - B - 10
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fAtherinidae
Avlostomidae
Belistidae
Belonidae
Blenniidae
Bothidae

Brotulidse

Conthizasteridae

Caracanthidae
Carangldse
Carapidae
Chaetodontidae
Chanidae
Cirrhitidae
Echelidae
Behidnidoe
Fleotridae
Exocoetidae
Figtuwlaridae
Carridas
Gobiidae
Hemiramphidae
Folocentridae
Tstiovhoridae.
Labridae
Lutlianidae
Iionocanthidse

iloringuidae
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iugilidae
ifullidae
Ophichthyidee
Ostraciidae
Parapercidoe
Permpheridae
Platyeenhalidae
Pleuroncctidae
Pomacentridae
Priacanthidae
Pseudochromildae
Scaridae
Scorpasnidae
Sericlidae
Serranidae
Siganidae
Sparidae
Sphyraenidae
Symgnathidae
Srmodontidae
Tetraodontidae
Thunnidae

Zanclidae
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it least twenty-five additional species were observed wnderwvaber bub

were not taken.

llanzr of these were provisionally identified.

Only three shariis wvere capbured.
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An opportunity provided itself to test the efficacy of copper acetate as
a shark repellent. The following is taken Cirectly frow my Tisld notes: "o
sharke (ggiggggggﬁ ghgggg) vere observed by Dr. Banner and myself slowly
circling an area —here 11 is belleved a spea?ed (and hence bleeding) fish was
seeking refuge in 2 hole in the coral. Ths waber was about eight feeb deep
and fairly clears. The sharls wvere estimated at Lif and 5% feet in lengthe
The sualler sharik 'was sa2cn on i occasions Yo sbtick his head down the hole,
thus exposing his body vertically in the water, Trom time to tine the
sharks would leave the arsa, either singly or together, bulb aluays they re-
turneds They -rere never observed to swim repldly. A small tin of copner
acetate crystals was dispensed by‘Dr. Banner in a cirele of aboulb twenty-Iive
feet in diameter around the arca. At this time the sharks were absent, The
smaller shark <ras than obssrved to approach the area but nod onter it., The
larger shark, on reaching the cloudy area where the acetate had precipited,
turned sharply srownd and svam very swiftly away., ¥Within at lcast the next
ten minutes neither sherk was seen at all,.?

Over two hundred color photographs of {ishes were taken with 35 mm

Kodacolor fiim. lilost of these were satisfactory.
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