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INTRODUCTION

1.1 Background and Objectivces

The following report ig based upon intervicws with government and
fishery officials and visits to sites of turtle activity such as nesting
grounds, feeding arcas, markect places, turtle fisherman camps, cte.

[n 1969, thc South Pacific Commission (SPC) and the South Pacific
Islands Fishorios Development Agency (SPIFDA) gent Marine Turtle
Queutlonnalres to Fishcry Departments in the South’and Southiwest Pacific
and the few replics provided some background information on turtle
rcgources, - In most cases the rcspondents to the questionnaire were

intervicwed by the consultant and the -information verified; tho pertinent

data are:ineludcd in this report.
The Terms of Referonce of the consultant arc given bclows

"To preparc a synoptic roview of the :stocks of marinc turtles of
the South and Southwest Pacific; to draft preliminary programmes
for.local stock asscssments and cvaluation studics; train local
authoritics for the implementation of these programmes and
collection of data upon which future management programmes can
be based; to give goneral advice on tho practlcablllty of turtle
farmlnba"

In view of these Terms of Refercnce and the relatively short time
spent in each territory, the consultant also considered onc of his
primary duties was to indicate localities where future indepth studies”
should be madec,

U.S.A, (TUCSON)

2,1 Synhop&is of Activity and Planning

Since it was impossible for Mr. Tubb (Director SPIFDA), Dr.
Hendrickson and the consultant to have a joint meeting for discussions on
the marine turtle survey of the South Pacific, the consultant.spent threc
days in Tucsony U.S.A. with Dr, Hendrickson who has spent several years
in Maldysia conducting sca turtle research and has also first hand
experience of ‘some-aspects of the turtle work performed in the Hawaiian
Islands,  They discusscd the relative merits of turtle farming (unlt
completely ‘independent from wildstock, matc in captivity, eggs laid on
artificial beachos), -and turtle ranching (unit dependent upon wild
population for egggs and both agreed that ranching, if at all attempted,
mugt only be a temporary scheme, the reason being that a natural
population will not withstand "parasitization" of its cggs. The ultimate
in turtle oulture is’ farming. However, thore are basic blologlcal problems
to be worked out beforec large scale farming can be rccommended.
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Scientifically controlled, pilot attempts at farming arc appropriatc
(emphasizing the green and hawksbill turtles firstly). Emphasis should
be to determine if mating, egz laying and. the complete rearing wnder
fonce is possible and practical. The lorgest turtle farm (green turtles)
now i operation is on the Island of Grand Coyman in the Caribbean and
they arce some years away from commercial marketing of turtle. Fisghery
officials ;in the South Pacific should be cognizant of the progress ond
problems of the Grand Cayman scheme before attempting programmes of their
OWl g

Some of the factors to consider before initiating a turtle farm (or
ranch) are the following: initial financing, ample finances to survive
the incvitable set=backs, climination of predators and competitors:in
ocnclosures and on nesting beachos; protcction from pollutants and poachers,
availability of vcterinarians or parasitologists to advise on discasec
problens, ycar around aovailability of natural food (in nature, green
turtle hatchlings are chiefly carnivorous and adults are herbivorous),
growth rates obtainable with commercial feed, water and sanitary
requirements; optimum density, transpertation to processing plants,
oxpertise on how to utilize all furtle (flesh, fat, oil, skin and shcll)
and facilities %o conduct scientific. experiments concomittently with
farning.

A key list of marine turtle rcports and books wags drawn up.
Territories in the Pacific were encouraged to obtain thesc publications
for background information, This list is given in Appendix 5.

In addition, a series of spccics ‘accounts is being prepared by a
group of marine turtlc cxperts under the auspices of th¢ International
Union for the Conservation of Nature and Natural Resources (IUCN), As of
this datey none arc published but the account of the trunkback or leather-
hack (Dormoohel s) writton by Dr. P. Pritchard is cxpectad- to be available
in 1971 iIUCN, HQ, Morges, Switzerland). The consultent is also currently
writing a synopsis of the green turtle (Chclonia mydds) for:.the Food and
Agriculture Organization and this should be available towards the end of
1971 (FAO, HQ, Rome).

2.2 Recommendations

(1) The consultant recommends that any turtle ranching or farming be
attempted orily on arvery small scalc «and only if scientific .-
expertise ig available. Considering the fact that only about ten
species of freshwoter fish have’been successfully farmed,:‘some
discretion must be excreised before. pursuing ahy form of marine
farming. '

(ii) Before Dr. Hendrickson.commences his tour of the Pacific he
"should travel to Grand Gayman to obscrwd technleues of turtle
culture being used there.
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(iii) It is rccommended that an expert be appointed to cull all the
pertinent information on marine turtle conservation and
management - and prepare a succinct Mfield manual" for fishery
personncl in the field. Proparatlon of -such a manual would
take an cxpert about four to six months. The texts of the
publications given in Appendl 5 may scerve as a starting place
~in the preparation of such o guide,

HAWALT

3.1 Synopsis of Activity

The consultant discussed with personncl of the Department aof Fish
and Game ‘and the U.S, Burcau of Sport Fisherics and Wildlife, aupects of
marine turtle biology, management, assessment ‘of and chardcteristics: of
marine turtle fecding and breeding grounds, migration, restocking
programmes,; developmental migrations, renesting cycles, imprinting; methods
of measuring turtles and taxonomic problem&s Slides of the green turtle
tagging programme in the Hawaiian Leewards wunder the direction of Mr.
Kridler were examined (tho slides indicated a- good deal of colour variation
in this population)o The consultant travelled by air to Hana on Mauil
Island (w1th Mr, Breese) to investigate reports of turtle feeding grounds
and conducted surveys of feeding areas by sklnmd1v1nb (2 days). He
observed green turtles in the Oceanic Institute Aquarium (1n this place
adulte are fed with squid and herring; unfortunatcly, no growth rccords
were availablc). Identification and growth rates werc discussced with Dr.
Doty. The consultant studied herbarium specimens at the University of
Hawaii and carried out diving operations off Waikiki Natatorium Reef where
he learned how to identify algae in the'field and to estimate Viomass and
cover of algae (with Mr, Allender),
3.2 Pindings

The most common marine turtles in the ﬂawallan Islands are green
turtles,  They ncst in the Hoawaiian Leewards, esp001ally on French
Frigate Shoals, Pcarl and Hermes Reef;  Laysan, Lisianski ‘and Kure Islands.
Por the most part, the nesting beaches are made up 6f coarse sand, The
peak nesting scason is May through fugust but basking takes place
throughout the year (sometimes on thé same ‘nesting beachss) .

There are some - hawksbills in Hawallan waters but ho big concentrated
nesting sites. Thore is an authentic 'record:of hawlsbill nesting on
Halawa Beach, Molokai Island on 12 October 1969. A4 few leatherbacks
(Dermoohelgss have been sighted in the waters around the large islands.

In contrast to green turtles in the Caribbean and Indian'odeun where
most mature individuals feed on marine spermatophytes, the majority of

Hawaiian green turtles feed on several spedies of algae (1ooally called

limu).
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Green turtles arce caught feeding on algac near Puuiki Point and
Makaalac Point on Maui Island.. Most of them weigh about 20-25 kg (range
5=100 kb) . The. local peoplc catch turtloes by-@) diving and seizing them
while $hey are ulGGpln (2) by use of "spinners" (1,e° casting rods) and
(3) by .moarlnfv (from the land when the fturtles come necar to tho rocks to
feedy; and underwater with the "Hawaiian-sling"). The consultent's under-
‘water survey indicated that there are not cnough algac to support a large
resident population here. According to local flshermony the green turtle
(known as honu) is most abundant between Junc and Aupust but it is also
secn and caught throushout the year. ’

All marine turtles are completely protected in the Hawailian Lecwards
but there arc no turtle regulations on the main Hawaiian Islands., On
Midway it is illegal to take any turtle less than 24 in in carapace
length. Most green turtles caught off Midway arc in the 10-25 kg size
class,

In the main Hawaiion Islands, greoen turtles are caten for meat. but
there is a slowly growing tourist demond for stuffed sub-adult greens
which have a carapace streaked with brown-orangse-hlack-yellow. . These
types sell for about $40 to $75.. '

. The commercial oatoh of turtles in the State of Hawaii 1n 1969 Wwas
10 17) b, wvalued at $o 8200 These werc mostly of the preen varlebyo
These flmures arec minimal because many of the turtles caught. by fishermen,
skin-divers, and soubawdlvofs g0 unreported.

hcoording to Dr. Doty, not much . ig knowm about growth rates of alpae
;and uhorofore ;carc must be taken when discussing turtle ranching “utilizing
natural ve"otatlono The fact that there is scasonal variation in some
alga must also be taken into consideration.

3.3 Recommendations

(i) The sale of stuffed marine turtles of all sizes. should Dbe
prohlnltod ﬁnd turtlo moLt .ond goup eliminated in hotels and
restaurants.

(ii) /n inedepth study should be made on one or several of the
nesting atolls in the Hawalian Leewqrd . during the peak
nesting season, Special emphasis should be placed on the
numboro nesting. (1,0o after two wecks the tagged ones -should
be returnlnw) The Qawullan Leewwrd are probably the blggost

green turtle rookorlos Ain the United State

(iii) & tagoing project should be started on the feeding arcas off
Maui to -determine whethor 1mmature 1nd1v1duals remain there
throu@hout the ycar and. 1f adults remlgrate to the Lecwards
for breeding. Stomachs of individuals cauzht by local fisher—
mon should also be analysed (Mra Donicls could do all this if
necessary financial support is given)n
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(iv) Mr, Kridlér should publish his information on the grecn turtle
in thé Lecwards., He has tagged over 500 (males and fomales)
and has six long-distance rccoveries. This would be an
important contribution to the ccology. and taxonomy of the
little khown central Pacific grecn turtle.

(V) Cooneration between personnel in the United States Fish and
Game Dopartmont and that of the United States. Sport Fisheries
ahd Ulldllf07 Hawaii Branch, is esscntial. on matters conoerning
“turtlés, since.the green turtlos nesting in the Hawaiian
Leewards (under the jurisdiction of ‘the 1uttor) may well be the
samc individuals feeding off the main Hawaiian.Islands (under
the jurisdiction of the former).

TAHITT

41 Syropsis of Activity

The following people werc instructed in turtle biology and menagement:s
Mr. P, Angeliy Mr. L, Lenoir, Mr. S, Stein, Mr..J. Tapu and Mr. J« Drollet.
The: consultant carried ¢ut diving operations off heaches near Pirac and
Papooto $o check for turtle ﬁraﬁﬂ/alpaoo The main market in Papectc was
checked alternate mornings for the abundance and price of turtle meat.
Tourist shops were checked for stuffed specimens: and shells. Many local
fishemmen were ihterviewed. Ten green turtles. caught by fishcrmen near
lotu=-Honu were mcasured and Mr. Tapu was instructed in tuoflnL and
measuring techniques. Several stomach contents were analysed. The
consultant saw a Fronch T.V, film on sca turtles. Aerial surveys of
nesting beaches and localitics around Mopelia, Scilly and Tupai werc madc.

Manihi Atoll in the Tuamotu Archipclago was visited and. turtles and turtle

kraal were inspected thoreq
4.2 Mindings

4s cverywhere elsc in the world.the numbers of green turtles in
French’ Polyn951a aré decreasing rﬁpldly. The  consul tant however helieves
that reasonably larze, ponulatlons gtill oxist around some of the more
ihaccessible atolls, Whether these arc resident or migratory populations
is uwnknowm,

The most common. sea. turtle.in.the arco.is. the green turtlé (Frenchs
tortue; Tahitians honu) Onc of the principal nes tln@ grounds is Scilly.
Other important ne.ﬁln'P sites arc Mopclia,, Bolllnghauson, Tupai and some of
the Tuamotu atolls, The poal nesgting scason in Scilly, Wopelia, Belling-
haugen and Tupai is October througn December, Roport indigate that some
turtles can be found throughout the year off Scilly. The hewksbill turtle
is gomotimes taken by fishermen. There is onc authentic record of a
leatherback caught in a scinc. On 24 Scptember, the consultant counted 20
green turtles in the water around Mopelia (but there were no tracks on the
beach),and 42 around Scilly, including 12 in a village kraal. He also
notiocd fresh tracks and nests on Motu Honu (islet of Soilly).
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Looal inhabitants of Manihi collect greon turtle eggs, hatoh out the
turtles.and roise them in' village krdals for local consumption. They are
fed on coconut megt and fish and between 3-3% years of age they grow to
carapace length of 20 to 28 inches.

Many males and some gravid fomales are speared as they mate off the
nesting beaches on the atolls. Tahitian fishermen report a sex ratio in
favour of males. The turtles sold in Papcetc market in September werec
mostly males. Grecn turtle mecat is considered a delicacy and sclls for
about $3 per kg in the Papeete market but there is no market
for oggs. A few curcd shells arce sold in tourist shops at $25 but the
demand is ingignificant.

There arc no regulations in French Polynesia concérning marine
turtles,

Stomachs examined by the consultant werc chiefly cmpty but a few
contained a little green algae and one harboured a long piece of plastic,
In the limited survey carried out by the consultant he did not find any
extensive algoe beds or grass flats.

Fisheries Department records indicate that between 1953 and 1967 from
24 (1954) to 262 (1962) turtles caught at Scilly were sold annually in the
Papeete Market«

The .consultant bolievés that he was able to build up a "turtle
consciousness'" in Tahiti as when he left,, including the Governor and

scveral Assemblymen,

4.3 Recommendations

(i) 4 thorough four-month study (October—January) should be centred
on Scilly Atoll., Emphasis should be placed on training a local
counterpart in stock asscssment, tagging; and if predation on
eggs and hatchlings is high, then training is nccessary in the
establishment of an eggz hatchery. This would cnsure that the
maximun number of hatchlings reach the sea. A Doat would be
needed in order to check nesting densities on'Mopelia and
Bellinghausen during the same period. ’(Thg World Wildlife Fund
might De interested in supporting a project such as.this, at
least in part).

(ii) It would be best to prohibit the commercial sale of groon
turtles until -a study can be made of local stocks. Howéver,
people on atolls who depend upon turtles and their cggs for their
source of protein should he allowed.to take a moderatc number
for local consumption, -
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( 11) The Pilsherics Department should map out all the nesting
beaches in- 1Li torritory with special omphasis placed on the
seasonality of nesting.

(iv) The Govermnent ghould show tho T,V. film on sea turtlcs to
gchool childreén. This film depicts nesting behaviour as well
as prédation on hatohlln@su

WESTERY SAMOA

5.1 Synopsis of Activity

The consultant discussed with the following people the ccology,
management and restocking of marine turtles: Messrs. W. Travig,
J. Huntsman,K, Enari,;E. Slaven, L, Banncr and F. Suafoa. He described the
differcent mana@omcnt progrommcs in Costa Rica and Sarawak and the
relatlvo merits' of cach, to’ fluhory personnel. He conducted acrial
survey° around ‘the coa sto and reefs of Upolu, Savai'i, HManono, Apollma,
and the four islets of: Fanuatapu, Namu'a, Nu'utele and Nu'ulua. The
beaches and offshore water at the east ond of Upolu ncar Mutiatcle were
surveyed and the consultant camped and surveyod beaches on Nututelo
Island (w1th Messrs. Suafoa and Bannor), He survcyed Namu'a Island and
conversed with various flsnermon, ospecially thosc from the village of
Luatuanu'u who are considered to be the best {turtle fishermen., He
conducted diving surveys for algae.

5.2 Pindings

Fishery officials and local fishermen believe that the most common
turtle in Western Samoan waters is the green turtle (Samoan = laumei) and
that the hawkshill is the sccond most sbundant. There arce no major
nesting grounds on the two main islands of Upolu and Savai'i,

Green turtlos and to o much lesser extent hawkshills still nest in
the Tokelau Islonds (oeptombor&Ootooor) but their numbers are said to De
ropidly décrcasing.

The consultant did not seec any beachces which he would consider to be
Major nesting boeaches although it might havo been - goméwhat carly for
nestinf‘(thp poak -of the nesting period is presumod to.be from middle
October to carly January) He found however, two ha wkshill nests of eEEs,
onc on the islet of Wu'utcle and the other on Namu'@, On acrial surveys
he - counted several green turtles botwéen the islets of Nu'utele and
Namu'a and also saw two individuals-around Cawe 0101nomo, one near Manono
and one ncar Safotu.

" The consultant did not: obsérve any extensive algae or grase flats
but lack of time prevented an intensive studys A list of algac and
flowering marine plants found in Samoan waters is shown in Appendix 4.
The 1list indicates that Posidoria occurs in Samoa and this plant is readily
caten by green turtles in the Indian Ocean. The grecn alga, Valonia, is
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sometimes eaten by Hawaiian Green Turtles, Turtle fishermen .are
confident that.some green turtles remain in Samoan waters throughout the
year. Local peoplc eat both the meat ‘and the eggs. As far as the
consultant Iknows, the first green turtle ever tazged in the South Pacific
Ocean was tagged and released on 9 October 1970 at Solosolo. It was a
maturce femalc (oarapaoe length = 37% in, weight .about 215 1b), It

had been caught by Messrs. Travis and Bannher on 7 October between Namu'a

and Nu'lutele Islands.

Mr. Travis has started a good turtlc conservation programme in the
locel schools and he is drawing up a turtle hatchery scheme which
revolves around collecting cggs from Samoan beaches and rcleasing
hatchlings in Samoan waters foliminating predation on ‘eggs and hatohlings)u

Few turtles reach the main market in Apia. It was.a,rare:occasion
when the consultant saw two immaturce grecn turtles (oarapaoe lengths
18 in and 22 in) in the market, selling at a price of $8.40 cach, -
These were caught off the village of Lefagaocali'i in Savai'i, Fishermen
there say that they can catch turtles of this size, but only of this size,
at any time of the year.

Some hawkshill jewellery is sold in shops in Apia; the .demand for
it is moderate. . The workmanship ig good but the consultant could not
determine if the articles were made locally.

There are no regulations in Western Samoa pertalning O Sea turties
although Mr. Travis hopes to arrange for a regulation to be passed
shortly which would provide complete protection for all scea turiles and
thelr cggs.

53+ Recommendations

(i)' A tagoing programme should he instituted, especially since all

ai}

sea turtles may soon be completely protecteds

(ii) The vegetation which is encroaching on the nesting beaches on
Nu'utele and Wamu'a should be clearcd bhacks

(iii) Turtle fishing activity off the village of Lefazaoali where
certain size turtles arc caught regularly should be
investigated.,

(iv) Isolated beaches on Cape Mulitapuili should be checked for .
possible nesting sites,

(v) The breeding and feeding arcas should be mapped out in detail.
(The U,3, Peace Corps Voluntccrs (PCV) and Agriculture
Extension Workers arceiwilling to help in thig matter). ~The
underwater diving gear of the Fisheries Depariment shonld be
used to cvaluate pastures and study feeding behavioul.
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(vi) The cooperation of the village Matai (ohiefs) should be
solicited since there arc still many customs regarding
turtles (eagu mcat being given to the chief  who thon
redistributes it). In fact, any turtlc scheme in the South
Pacific must opcrate in closc harmony with local customs,

(vii) Facilities and peorsomnel arc available to conduct somc
important biological cxperiments such as (a) determining
if penned females will lay eggs ‘on artificial beaches and
“determining viability of such egps, (b) burying green and
hawkshill eggs in complements of 50~75-100 to see if per
cent hatch is better with certain complements (in Malaysia,
lcatherbacks have a hish hatching retc when reburied in
groups of 50), (c) raising a fow hawksbills and greens on
different food and combinations of food (groon hatchlings
are chiefly carnivorous) to get an idea of relative growth
rates in captivity,'(d) rearing groups of turtles for
different lengths of time (perhaps one week to twenty weeks),
marking, releasing and trying to determine by recapture if
any size group has a survivel advantage, (e) making a film
of sca turtle conservation, (f) developing a method of
marking hatchlings for future identification and (g) working
on methods of scxings hatchlings,

Note 1. Eggs for any hatching scheme must come from Western Samoan
beaches and not from other territories. The rcasons for
thig arc obvious: i.ec. as in the case of turtle ranching
(see Section 2) wildy nesting populations will not with-
stand parasitization of their cggs and furthermore once
such cannibalization starts it is difficult to stop.

Notc 2. The scientific basis for and success of restocking schemes
(eithor by transplantation of cgps or hatchlings) has yet
to be established. After nine ycars of restocking (ono
hundred thousand green hatchlings) in the Caribbean, therc
is still no cvidence of success,

AMERICAN SAMOA

6,1 Synopsis of fActivity

The consultant camped on Rose Atoll (with Mr. Swerdloff) on the o
night of 7 October 1970, This Atoll is located between 14 31! and 14 34' S
between 168°08' and 168010 W,
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6.2 Findings

“The Atoll has two turtle nesting sitcs, Rose Islet and Sand Islet. At
Sand Islet the consultant counted 35 nits of varying age. Some tracks
indicated much wandoring around beforce final nesting and meny !'false!
nests; the beach congists of coral fragments and a fow shells. On Rose
Isglcet the consultant counted 3071 pits of varying age and the beach is
again compoged of coral frasments. It must be a formidable task for a
turtle to dig a nest. in this kind of substratc. Mo turtles ncsted on
the night of 7 October. Wishermen in Pago Pagzo say that the nesting
season on Rosc Atoll is between Aujsust and September. The consultant
was unablc to identify the spccics from the nest holes but Sachet
(1954, A Summary of Information on Rosc Atoll : Atoll Res. Bull. No.
29: 1w25) quotes an carly account which statces that the green turtle is
the most common nester on the atoll and that hawksbills are fewer. This
author also quotos that when the time comes for the young to hatch, the
gsca is full of sharks who avidly eat the hatchlings. Many species of
birds also nest on both isletss The island is uninhebited and landing

‘ig prohibited without rgovermmental clcarancc, The island swarms with

rats (possibly Rettus erulans),

6.3 Recommendations

(1) 'The consultant recommends thaot Rosc L4011l be set aside as a
fully protccted naturc reserve.. It is uninhabited and should
remain so. This atoll would be an ideal site for an ccosysbtom
study. Ald should be solicited from the British Royal Society
or the U.S, National Academy of Sciences or the U.S.
Smithsonian Institution.

NEW CALEDONIA

7.1 Synopsis of Acbivity

The consultent spent most of the first period of his stay writing a
report of his activitics during the previous month. He interviewed local
fishermen and discussed plons for the next stop in Noumea. He-visited
the Noumca fiquarium and Ile Ouen for two days and conducted a
turtlc census there. During the second period the consultant worked in
the SPC offices writing final drafts of his first and sccond reports,

Ho carried out diving operations with Mr. Val Hinds in Baie des Citrons
and around islaonds in Noumea harbour. Turtle grass (Cymodocca and
Halthilia) was collected but the consulthant concluded ‘that therc is not
enough grass in the above naimed places to support a turtle ranch.
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T+2 PFindings

Six hawksbills and one loggerhead werc scen in the Noumca Aquarium
(all caught looally)o There arc o few authontic reports of trunkbacks
in the area. Inhabitants of Ile Quen say that three kinds of turtles
are found in the local wators. This was substantiated when the consultant
identificd three kinde of preserved shells (green, hawksbill and
1oggorhead) in the Turtlec Club lotcl. The nesting season in Ile Quen
area is "summer! (i,gn December—January), A fow turtles nest at Ile
Ouen but most nesting is performed on several islets off Oucns

Ts3 Recommendations

(i) A thoroush study of nesting populations on the islets off
Ilc Ouon is recommended during Deccember and Januory.

(ii) 4L surveyiof Ile Ouon and Ile Surprise near Récifs d'Entre-
castcaux: should be carried out since thore are numcerous rcports
of turtles nesting there, Sites of concentrated nesting should
be followed up with a tagging programme,

(iii) Turtle questiomnairos should be distributed among fishermens
This would provide the groundwork for futurc irdepth studies,

TONGA

8.1 BSynopsis of Activity

The consultant discussed methods af turtle assessment, managomont
and conscrvotion with personncl in the Department of Agriculturc and
cspecially with Mr. David Fusimaloki, his counterpart. He also discussed
turtle rosources of Tonga with His Majosty, Taufa'ahau Tupou IV, King of
Tongay and with Mr, Ve'chala, Governor of Ha'tapai, Fishermen were
intervicwed in every village on the coast of Tongatapu Island and crews
of many boats both large and small were questioned. . The main market
(Talamaku) in Nukutalofa was checked for thé presence of turtle meat,
eses and shell curios and the women's cooporative (Langa Fonua) was
checked periodically for occurrence of turtle shells. Surveyed beaches
included thosc near Ha'atofu, Monotapu, Fahefa and fnahulu., Surveys of
turtle grass pasturc werc also conducted off Nuku'alofa and around the
islands of Pangaimotuy Oncata and Nukunulkumotu. Grass pastures in o
lagaon on Tongatapu were also recomnoitcred, especially those off the
villages of Poatangata, Halafoou, Talofo'ou and Keuval. Stomach contents
of green turtles were analysed. A tolk on turtles was given to members
of the Rotary Club of Nuku'alofa, A brief account of the work of the
consultont was broadcast from the local radio stotion.
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8.2 Findings

The Kingdom of Tonga consists of approximately 150 islands and
islets {of which about 45 arc inhabited), lyins between latitudes 18°01' S
and 21028' 8 and longitudes 173°54' W and 175°25' ¥. The population
(1967 census) is -about 80 000. - The Kingdom is divided into threc main
sroups of islands: - Tongatapu grOup'(the most southorly), Hatapai
middle) and Vaveu (the northern sroup). Tongatapu is the main island in
the southern group and is the site of the capital Nvnku'alofa. Tonga has
no Fisherics Department, There is one full=time fishery officer
specializing in boats and deep sea rishing and one Poace Corps Volunteer
who is engaged on gencral fishery duties and both .officers arce within the
Department of Apriculture.

Threc specics of marine turtles arc found in the Tonpa Islands:
the green turtle (local names: Fonu, Fonu Tu'a'uli, Fonu Tu'okula, Fonu
Tu'apolata, Tual Fonu); howkshill (FonuvKolaa)‘and logrerhead (Tu Fonu),
The  vernacular ndmes vary from villoge to village. Some fishermen have
additional namcs for the colour phases and various sizcs and sex of cach
species, The green turtle définitely nests on islands in the Ha'apai
croupy chicfly on the uninhabited oncs. The consultant was. unable to
determine whether thé other two specics nest in the Kingdoms

Interviews with local fishermen, immigrants from the outer islands,
crowmen, agriculture persomncl and Pcace Corps Volunteers all lead to
the conclusion that most marince turtles arc found in the Ha'apai Group
and that the period of nesting is in the summer (Novembdr%February)‘with
December being the pcak month for oviposition.

Turtlds'(espooially green turtlos) can be caught throughout the year
in the Hatapai Group as well as in the Tongatapu group.

Tongans eat turtle mcat (as well asithe stomach, intestinc, brain
and most of the plastron) and esms.  DBogs arc cateén by the inhabitants
of the nesting beaches and no cgms are found in markects on Tongatapua
Turtle meat itsclf is rarely sold in the market in Nulu'alofa because
turtles arc usually butchered and sold on the beaches as soon as they are
landed. Therc is usually at least one turtlc being butchered on Thursday,
Friday or Saturday night on the beach adjoining Vuna Road in Nuku'alofa,
for ‘the most port diring the summer months. PFishermen werc informed of
ways to kill a turtle humancly hefore carving it up.

If a' large mumbér of turtles are: broucht in (usually from Hatapal on
private boats) the mcat is sold in the Government market., It is all sold
within onc or two hours after the market opens. Turtles scll for between
5-40 ¢ per 1b, depending upon whether the piece for sale is meat
and boney meat=bonc=fat, intestinc, etc, Turtlec meat is not a rcgular
item on the menu in any hotel or boarding house but when available, the
price is $3.50 for a steak.
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“Carapaces of adult green turtles and loggmerheads scell for hetween
#8 to $16 in the main market and fourist shops in Nulku'alofa. The
carapace of hauwksbills sells for between $8 to $#25 depending upon the
gizec, The bhest hawksbill shells are sold to locel craftsmen who make
the usual jewellcry —~ rings, bracelcts, combs etc., Thc workmanship is
fair, Not much hawksbill jewcllery is sgold in the main market in
Nuku'alofe as compared with the main market in Suva. The domand for it
by locals is small althoush the tourist demand is growing slowly. A4t
least one craftsman in Nuku'alofa sends some of his jewellery to Suva to
be sold. Craftsmen get their shells from sundry fishermen and therc is
no onec steady supplicr of shell.

Green turtles (somo lognerhecads and rarely hawksbills) arc caucht on
the fecding pastures off Tongatapu Island. Onc of the bhest pastures is
north of Nuku!alofa and cast of the islands of Paloa, Alakipcau, Tufata
and Atata. The most common method of capturc is by spcar gun. Occasion-
ally, ncts are set and only very scldom arc special turtlc fonoes built.
The lattor method, however, was common a couple of decades ago (sce
current turtle regulationsso Fencos are scldem used now because turtles
are rarcly seeh at prescent on the feeding pastures close to the shore.
fccording to the best turtle divers, females arc more common than males
on the grass flats, Turtles can be caught all the ycar round on the
.pastures and somec turtle fishermen claim that the best months are from
November to March when the "grass" ig especially lush.. Furthermore,
again according to the local fishermen, the grass gocs ‘through cycles
when it is very lush and then sparse. Divers also statc that green
turtles smaller than "plate—size! (i,e, about 10 in carapace length)
arc not sgecen on the feeding pasturcs.

Three meny working from a small boat.and diving all day for turtles
on the Wuku'alofa pastures will call it a "very good day™ if they manage
to get two or threc prech turtles. The most common method of catching
turtles in the Hatapai group is with nets. These usually have a 12-in
mesh, A fow fishermen chase turtles with motorboats and after the
reptilec becomes tired or has been chascd into shallow water; a man jumps
overboard and catches the turtlc by hand.

Scveral men living on Vuna Road in Nuku'alofa are considered
excellent turtle fishermen; there are two well-known turtle fishermen in
the village of Ha'akame on the southwest coast of Tongatapu and onc good
turtler in the village of Kolonga on the cast coast. All thesce men usc
spear suns, Sometimes o slceping turtle is simply hooked with a barboed
hook attached to tho fishline and pulled up out of the water,

The following remarks decal with turtle grass pastures and
acknowledgements are made to these scientists for their aid in the
identifioation of plantsi

Dr, John Parham, Botanist, Agriculturc Dept.,Suva

Dr. Maxwell Doty, Professor; Dcpt. of Botany; University of Hawaii,
Honolulu, and

Dr. C. den Hartog, Rijksherbarium,Leiden, Nctherlands,
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Tirtle grass pasfures (Syrinnodium isoetifolium and Halodulg
uninervis) encompassing at least a squarc mile, arc found off the coast of
Nukunulcumotu. These spermatophyte pasturcs, along with those in Fiji,
are the best the consultant hag seen on the survey, although it should be
emphasized that he did not make extensive surveys for pasturcs throughout
the South Pacific. ' o

A ‘The consultant ran several transccts in the lagoon on Tongatapu and
studied grass composition, distribution and cover. Turtlc grass (Halodu1q>
off Patanganta, at one of the ontrances to the lagoon, is sparsc.’ The
pasturc off the villasge of Halafoou is made up entirely of Halodule, and
‘in many places the substrate is 80% covered by this species. In addition,
much Halodule was washed up on the strand. The pasture at Halafoou is at
least several hectarcs in extont. The pasturc off Talafo'ou is composed
of both Syringodium and Halodule, cach equally abundant. Cover was
calculated at 40%. IHowcver, the pasturcs arc not cxtensive here, There
may be more Syringodium in decper water.

Syringodium was the only spocies present at Kouvai. TIn some places
the beds werce dense (cover up to 90%) but the beds are not cxtonsive
cnough to consider this as a site for turtle ranching.

~ Qocording to some fishermen, a fow turtles (the specics are not
khown) still océur in the lagoon but they arc not so abundant as in
former days. The consultant could not determine the citent of turtle
fishing in the lagoon at the time of writing thesc commonts but he is of
the opinion that turtling herc would bhe véry unprofitables In some areas
the water is extremely pollutoed.

Pishermen on Pangaimofu Island uscd to keep adult turtles in o kraal
feeding thom with turtle grass (Syringodium and Halodulc) which washed up
on the beach. . They declared that the turtles ate this grass readily and
the consultant saw larse amounts of turtle prass of both speciocs washed
up on shorc in October.

Turtle cross between Vuna wharf and Amorican wharf off Nukufalofa
had an average cover of 52%/m2 (20% Syringodium and 32% Halodulc). The
average woet weisght of the grass (clipped at ground surface) was 600 g/mga
Ten samplos were taken at random in the middle of a, pasture about five
hectares in’ extent.

The congultant examined the stomachs of two ‘green turtles caught
during the weck 0f 19 October on the feeding pastures in the main chonnel
off Nuku'alofa and both were full of erin(todium° One stomach also
contained a, few picces of Holophilia ovalis, The Torgan name for turtle
grass, as well as for algac, is limu. '
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Since green turtles are cought resularly on the fecding grounds off
Tongatapu (but do not nest on Tongatapu) and since green turtles arc
known to nest in the Halapal group ~ it may be that there is o nesting-
feeding migration hetween the two groups. The consultant dissected two
adult green turtles (oaught on the feeding pasture off Nuku'alofa during
the week of 19 Ootober) and both contained hundreds of small developing
eces which appearced to he about onc month away from being shelled. Both
turtles also posscessed large amounts of fat which might indicate a pre~
mizsratory condition,

Turtle regulations currently in force are the following (from the
Law of Tonge; Reviscd Edition, Vol, 2, 1967, preparcd by C. Wylie)2

Te Turtles and cgps arc fully protected from 1 December throupgh 31
Januaiy.
26 A license is required for crccting a fence to catch turtles,

3. It is unlawful to cerect fences to catch turtles the
(a) mesh of which is less than 1% in acrosg
or
(b) width of which at ony point cxcceoeds 450 1
or

(o) length of which from base to base alony the beach exceeds 450 £

or

(d) depth of which from the beach toward the sea cxcecds the
number >f feet speeified in such a license.

4o The use of poison other than the method known as aukava (i.oo poison
from local secds and used only in limited areas) and dynamite to
catch turtle is prohibited,

Fishery Repgulations of Tonga are, howcever, currently under rovision
and if approved by the Govermnment, the following regulations will go into
cffects

1.  No person shall at any time dig up, use, take or destroy turtle eggs
of any species or in any way molest, take or kill any turtle the shell
of which is more than 35 in in length, No person during the
months of Jamuary, February, Novembor or Decembor in any year shall
in any way molest or take or kill any turtlc of any sizc, This
regulation shall not apply to turtles kept as pots or in aquaria.
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20 No person Shall be in posscssion of, scll, offer or cxposc for sale
or cxport any turtle the length of which is greater than 35 in,

3, Mo porson 'shall in any way molest, take, kill or Bbe in pOSSOSSlon of
the speoles Dormocholvs coriacea <]eathorbaok) of any size ot any
time,

8.3 Recommenddations

<i) The consultant rccommends that the new turtle ordinances
(oontalnod in the new Fishery Rep ulatlonu now pending
Government actlon) hé. approved,

(ii) A thorough study of the Ha'apai group with special omphasis on
nesting population is also recommended., Thig should be
conducted between mid=November and mid-January. The study
should be carcfully plannced because thore arc no regular hoats
scheduled other than between the main islands of cach group.
Small boats within cach group should be chartered in order to
recomoitre uninhabited heaches (the Governor of Ha'apai has
agreed to help coordinate mattors thoro)°

(iii) A thorough study of turtle grass pastures around Tongatapu
(and the Ha'apai group if grass is present there) should be
made. Emphasis should be on primary productivity and, if
possible, sccondary productivity. The survey should include
an agscssment of zooplankton (hatchling food,‘gn

(iv) If concentrated nesting is discovered on any once of the
uninhabited islands then the island should be deoclared an
inviolatc faunal roscrve. The King could arrange for this by
royal decrecc. The consultant would like to sec several
uninhabited islands in the South Pacific treated as turtlec
sanctuaries, ‘ ’

FIJT ISLANDS

9.1 Synopsis of fActivity

Manay roment, farming and conservation of turtles were dlscussod with
fishery OfflOlalu in Suve ond Lautoka. The operation of an euu hatchory
was described by the consultant and he pointed out to fishery officials
that the hook Dby Parsons (1962 The Green Turtle and Man, U, Florida
Press, Gainesville)gives a pictbrial‘acodunt of egg farming.

Fighermen were instrudted on methods of moosurlnf, idéﬁtification
and tagging turtles. Markets in various towms' %nd_01t;gs werce checked
and many fisheimon intervicwed, The source of turtlc medt was tracked

“down in various hotels and motels. A number of green and hawksbhill

turtles werce mecasurcd and the consultant attempted to'"fit these
populations into the Indo-Pacific picture!, taxonomically. Turtlc grass
specimens were studied in the Department of Asriculturc Herbarium.
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Numerous diving surveys were conducted in turtle grass pasture off Suva
and Tomberua Island. Underwater piotures were taken of the grass
pastures,

In a ohartersed flight from Suva to Nandi, the oonsultant looked for
signs of turtle activity and potential rearing sites on islands off the
cast coast; the northern coast, Yasawa Islands and Mamanutha Islands.,

He made a survey of Nandi waters in the Fisherics Department boat, the
DAVUI, including stops at Vunivandra Island, Tavarua Island (hc camped
there on the nights of 13 November and 4 Deoember), Namotu Island and
Viwa Island (two nights of oamping)o He rcconnoitered the coast between
Lautoka and Vaileka, including Malake Island.

9.2 Findings

There are about 330 islands in the Fiji group of which about 100 are
inhabited. The population is about 500 000.

The two most common turtles are the green turtle (Fijian ~ Vonu
Damu, Vonu Loa, Mako Loa and Ika Damu) and thc hawksbill turtle (Fijian -
Takus. There is talk of loggerhecads in Fijian waters - the consultant
saw one loggerhead shell in Malake village. Onc leatherback was found in
Janmary 1968 on the beach near the village of Naidi.

Hawksbills are fairly common inside the north loop of Great Astrolobe
Reef in Kadavu (according to David Owens, a Peace Corps Volunteer).
Freshly laid eggs (the species are unknown) have been found in January on
sevoral islands in the above-mentioned "loop" and peak of nesting may be
in Jamary. Turtles in Kadavu are usually taken by nets or by spearing
but there is no one in that arca fishing solely for turtles.

A fishery officer rccomnoitred Vatu=I-cake Island in November and
reported five old nests and fishery officials report that green and
hawksbill turtles nest in the southern Lau group in the summer,

Aerial recomnaissance indicated that the islands of Ngau, Nairai,
Wakava and the northern islets between Vatu Ira channcl and Charybdis
should be checked for turtle nesting., :The consultant doubts however that
any of these places will have grecen turtlec nesting equal to that of the
Sarawak or the Philippine Turtle Islands. The largest turtle nesting
sites are likely to be in the Yasowa Islandsy; the Mamanutha Islands and
the Lau Islands.,

Many pecoploe state that there is nesting on the uninhabited islands
of Tavarua and Namotu in Malolo Pass and that the best month for
oviposition is December. MWMr. Stone and the consultant camped on Tavarua
on the nights of 13 November and 4 December and no nesting occurred but
six old nests werce discovered, including one with 157 eggs (hawksbill -
provably deposited on 2 Deoember>o
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A few resorts keep some. green and hawksbill turtles in semi-kraals
for the benefit of tourists.  Both species are usually fed with scraps
of fish. At onc such place (Vunlvandra Islond) 18 hawksbllld were raised
from hatchlings and after two years all of them had carapnce lengths of
botween 7 and. 7; in,

- The follow1nb kinds of turtle grass (Fijian = Vutia) are found in
the Suva.area inside the barrier reefs Halodule pinifolia varied from
20 to 40% cover), Syringodium isoetifolium (provided from 50 to'907
cover; and from an arca where it accounted for 90% cover, the wet weight
cropped at ground level was 600 qﬁwZ) and Halophilia ovalis (ocoa51onally
eatens may be ingested wnintentionally as the turrle grazes on the above
two specles). The mognitude of these pastures is unknown (see
reoommendations)u On 10 November a young . green turtle, oarapace length
15% in weight 21 1b) was captured as it fed on Syringodium. Subsequent
-dissection also revealed a piecc of plastic in its stomach. The best
turtle grass pastures thot the consultant has seen on the entire trip
were off the southern coast of Viti Levu. It should however be
-remembered that the consultant. did not have time to make thorough surveys
of pasturage in all the islands. ‘

Tishermen on Malakc Lslond catch green turtles in feeding pastures
off the north-central coast of Viti Levu. They caught 80 turtles in
October. Green turtles around Viwa subsist largely on red and green
algac, Spear guns and seincsg are uscd to catch turtles here.

Many hawkshbill curios are sold in Suva shops and in the market.
The workmanship is fair to good. The price of the curios varies from
35 ¢ for a spoon to $30 for a cured hawkskill carapace, The
demand for tortoise shell jewcllery is growing because of the ever
increcasing numbers of tourists in Fiji., Green turtle meat is sold in the
market but there is no steady supply. Red meat sclls for about 30 c
per 1b and is considered a delicacy. Green turtlc steak is available
gsometimes in the flrst-claso hotels. It costs approximately $2.50 per
plate.,

As of 10 September 1969, export of turtle shell (all spoéios) is
proscribed unless a-special permit is obtained from the Director of
Fisherics. Thc reason for this is to encourage locals to make sholl
curios, . A tourist, howcver, can still buy & completec shell in the Suva
markets. ‘Up Yo the time of writing this ropoft most shell was‘exported to
Japan., Green turtle shell (both carapace and plastron)”wus sold at
$1.85 per 1b, Hawksbill shell was $5 per 1b. Locally, the shell is
usually separagted into thick shell (hﬁwksblll ourupaoe), thin. shell
(green oarapace) Thoof* (Oosterlor ‘marginal scute of both green and

hawksbill) and "helly" (plastron of both species). Until the time of the
new. 1969 ordlnances, the total welght of hawksbill ‘shell which could be
exported in any one year was set.at 500 1y, In 1969 302 1b of

turtle shell was exported of which 193 1b was h awksgbill. In 1968,
593 1b of shell was expccted of which 172 1b was havksbill,

The present legislation and proposed legislation in Fiji is as
followsg=
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PRESENT LEGISLATTON

Spearing of 9. No person shall harpoon any turtle

Turtle unless the harpoon is armed with at
least onc barb of whioh the point
projects not - less than 3/8 inch from
the surfacce of the shaft, mcasured at
right angles to the long axis of the
shaft. '

20, No person shall ot any time dig up,
use, bake or destroy turtle eggs or any
way molest, Take or kill any turtle the
shell of which is less than 18 inches
in . length, No person during the months
of ‘January, February, November or-
‘Decemvder in any year shall in any way
molest or take or kill any turtlc of
any size. This rcgulation. shall mnot
apply to turtles kept as:pets or in
aquaria.

PROPOSED LEGISLATION

Spearing of 13, No persoﬂ’sh&ll’harpqon any turtle

Turtle in ‘the inland or territorial waters
unless the harpoon-is armed with at
least one harb of which the point
projects not less-than:3/8:of an inch
from the surface of the shaft, mcasured
at right angles at the long axis of the
‘shaft,

Turtle 25, (1) No person shall at any time.dig
upy use, take or destroy turtlc eggs
of any species or in any way molest,
take or kill any turtle the shell of
which is morc than 35 inches in length.

" No person during the months of January,
‘FPebruary; November or December in any
year shall inw any woy molest or:'take
or kill any turtlc of any size. This
regulation shall not apply to turtles
kept as pets or in aquaria.

(2) No person shall be in posscssion
of, scll, offer or expose for sale or
export any turtle shell the length of
which is greatcer than 35 inches.
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(3) No pecrson shall in any way molest,
take, kill or be in possession of the
specics Dermochelys coriacea (Loathorbaok
Turtlc) ‘of any size at any time.

Recommendations

(1)
(i1)

The nowly proposed turtle ordinances should be passed.

As a great deal of scattercd informotion exists and as the
Fiji group includés about 200 uninhaobited islands, the
consultont rccommends a long=term project to map out nesting
and feeding arcass  Bmphosis should be placed on delineating
the scason of nesting (by species) ond upon feeding behaviour,
With regerd to the latter; divers (there arc meny to be found
in the Fiji Islands) should set up cxperiments to clucidate
the amount of turtlc grdss caten per unit time and to determinc
primory and,; if possible, sccondary productivity of the
turtle flats. The physical parameters of the grass pasturcs
should clso be studied. This work is basic to turtle
mariculture, A few significant refcerences concerning the
biology of and productivity of turtle srass communities can
be found in Hoese ond Jonos_(1963, Scasonality of Larger
Animals in a Texas Turtle Grase Community; Publ, Inst. Marine
Sciey; Texasy vol. 9y 1o 37-456) and in Randall (19659 Grazing
Effcct on Sca Grasses by Herbivorous Recf Fishes in the West
Indics, Ecolozyy; 46:255-~260). Such projects would scem
appropriate for astudents in the University of the South
Pacific as well as for the U.S. Peace Corps Voluntcers and
for Volunteers Service Abroad. Blolozists in the School of
Watural Resources, the University of South Pacific, are willing
1o coopcrate on turtle matters.

A toagsing programme ig recommended.  This would help clarify
whether turtles feeding in Pijian waters also nest in Fiji.
The cooperation of the local chicefs must be obtained for this
project.

"If for some reason-turtle research in Western Samoa is

wnpractical (sece section 5. Hestern Samoa), then such research
is recommended to he corried out in Fiji. Pacilitics and
personncl are available in FPiji to carry out the experiments
described in the Western Samoas section as well as those given
in (ii) above.
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10. CONSOLIDATED RECOMMENDATIONS

(i) A succinct "Turtlc Field Manuel" for fishory personncl should be
preparcd, This manual should emphasize marine turtle identification,
conservation and manasement. Preparation of such a manual would
probhably take an cxpext from four to six months, The texts and
publications listed in Appendix 5 may serve as a starting place in
the compilation of this guide. It is rccommended thot onc of the
following two scicntists might be asked to prepare such a manual
(Dro Archie Carr, Department of Zoolo:y, University of Floride,
Gainsville; U.S.4. or Dr. John Hendrickson, Department of
Biological Scicnces, University of Arizona, Tucson, U,S.l,). A
draft outline of the "lMonual' hos been submitted to FAO for
consideration, (Sce Section 2.1 Tucson).

(ii) Rose Atoll should be declared a fully-protected naturc rceserve. It
is an important breeding ground for two specics of marinc turtles
(howksbill and green). It is now uninhabited and should remain so.
The atoll is currcntly "protected" by the Government of American
Samoa, No further protection is required cxcept to disscminate the
information that Rose Atoll is "protected". In this regard, Rose
Atoll would remain a breeding nucleus for sca turtles in the South
Pacific in much. the same way thot Aldabra Atoll is now a fully—
protectcd hreeding reserve in the western Indian Ocean and as
Agcension Island in the South Atlantic,

Because of its protected stotus, its isolation and its rclative
ccologic simplicity, Rose fLtoll would make a good site for an
ecosystem study. The ald of the following organizations should be
solicited in this reogard: British Royal Society, U.S, National
Academy of Sciences, UsS. Smithsonian Institution and the
International Biologionl Progromme. (Sec Section 6o American Samon)

Gji) As therc may still be reasonably large turtlce populations in French
Polynesiay o thorough four-month (OctobcrmJanuary) nesting census
and tagging study should be conducted on Scilly Atoll. Nesting
densities on Mopclis and Bellinghousen should also be checked during
the same period. On Scilly, emphasis should be placed on stock
assessment and tageing. The consultant helieves that Mr, Jean Tapu
(Fishory Assistant in Papeete) and one local man on Scilly could

census the turtle populations and tag the turtles. The Fishery
Department in Papecte could supply the local manpower, boats and
gasoline for the ficld work. They may also be willing to supply
some camping and cooking equipment, wire and hardware cloth for
hatchery fencing and lumber to build a few retaining pense
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If predation on cggs and hatchlings is hish, then a local counter=
part should be trained in the cstablishment of an egg hatchery.
This would ensurc that the maximum number of hatchlings reacheg the
sea. A turtle expert (or craduate student) would bhe necded to
provide the expertisc in the epg hatchery programme. The cupert
should have a working knowledre of French, In addition to expertisc,
outside help would be required in purchasing turtle measuring and
tagging equipment, turtle tags (1 000 inscribed and numbered) and
reference bhooks (see Appendix 5)° The approximate cost for o four-
month turtle survey, including the services of an oexpert and the
establishment of an cgg hatchery would be about $7 500. The World
Wildlife Fund misht be interested in supporting a project such as
this, at least in part.

A series of small-scale turtle—rearing cxperiments should be
conducted in Western Samoa. This kind of work is nccded because
there are still some basic biolosical problems to be worked out
before large—scale turtle farming or restocking can achieve any form
of commercial success.

The cxperiments which should e undertaken are described in the body
of this rcport (Soo Scetion 5. Western Samoa) and some are briefly
reiteratced heres (1) to determine if penned fomales would lay eggs
on artificial hcaches and determine the viability of such oggs,(2

to determine optimal complement of hatchery cogs (3) to study
growth rates in captivity on different foods, 4S to detormine
optimal age (or size) at whiclh to release hatchlings, (5) to

develop a method of marking and scoxing hatchlings.

Physical facilities for pilot rcaring cxperiments are available in
Western Samoa. Auxiliary manpower is readily available in the form
of the U.3., Peace Corps Voluntcers. Most of the experiments
described above could be carried out under the supervision of local
fishery officlals and by correspondence with turtle experts. Site
visits of one weck duration by turtle ezperts may be required once
cach year after the rescarch is in full operation.

Extro~territerial help needod immediately includes laboratory
equipment (soales, microscope, dissecting equipment, thcrmomcters,
aquaria, rcference bhooks), pump (for filling saltwater tonks), feed
and fencing,

The consultant belicves that the work outlined above could also be
successfully undertaken in the Fiji Islands (but at a slightly
higher initial cost because of the lack of physical facilitics at
the prosent time), (See Scetion 9. Fiji Islands)
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In order to provide base~linc data for turtlc mariculturc, the turtle
grass pastures in Fiji should be studied. Major emphasis should be
placed on gtudics of primary and secondary productivity (the following
papers should be scrutinized for comparative purposes: Burkholder

et al., 1959, Some chemical constituents of turtle pgrass, Thalassia
tTestudinum, Bull, Torry Bot. Club, 86:88-93; Westlake, 1963,
Comparison of plant productivity, Biol. Rev., 38:385-425; and the two
articles cited in this report, page ). Studies should also be
conducted on (1) the physical paremetcrs of the pasturage, i.c. what
makes a good turtle feeding pasture, (2) surveys should be made on
zooplankton in pastures since the grecen turtle hatchling is a
carnivore for the first few months of life, and (3) underwater
studies should e made on feeding behaviour because data are still
lacking on such basic things as the asmount of wvegetation eaten by
unit of time.

There are thousands of hectares of turtle grass pasture around the
world which could be utilized by mariculturists provided base=line
data such as that enumerated abovearc availablec. In order to start
on a programme of this nature, a turtle expert is needed in Fiji and
in this regard the following; scientists might be contacteds

Dr. pArchie Carr, Dept. of Biology; University of Florida, Gaincovilles
Dr. John Hendrickson, Dept. of Biological Sciencesy University of
Arizona, Tucson; Dr. Robert Bustard, R.5.,B.5.y, P.O. Box. 475,
Canberra City, ACT 2601, Austrolia. Immediate cquipment needs include
the following: motorized boat, bomb calorimeter; underwater camera,
thermomoters, depth gauges, Secchi discs, salinity hydrometers,
conductivity metrcs, nylon seines, bottom dredges, Nansen bottles,
aquaria and wire fencing - approximate cost, U.S. $10 000,

Fishery expertise is alrcady available in the Fishery Departmont in
Suva. BSclentific expertisec (in primary productivity work) is
available in the Department of Naotural Resources, University of the
South Pacific, There is plenty of manpower available in the form of
U.5. Peacc Corps Volunteers and the New Zcaland Voluntcers for
Service fAbroad and many of these Voluntecrs have had extensive
oxperience in marine biology. The turtle work outlined above would
also make excellent research projects for students at the University of
the South Pacific., There arc also many local divers who posscss a
wealth of information on the natural history of turtles, (Fishery
officials in Suva con make these contacts, )

Scientific cxpertise, as well as financial help, should be solicited
from the International Biological Programme (IBP) which has, as one
of its major goals - productivity of marinc ecosystems. The U.S.
Ford Foundation as well as the Rockefeller Foundation may be
interested in supporting a turtle programme of this kind, especially
if it is partly comnected with the University.
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Jlthoush some cxtensive turtle grass pastures were discoverced in
Tonga and conceivably the work described above could e conducted
in Tonray Piji is considered as the better site mainly because of
the scientific expertise available at the University of the South
Pacific and the prescnce of an active fishery department and a good
herbarium in Suva.

(vi) There seems to be a lack of interest in turtle management in New
Caledonia at the present time. This may result from the fact that
the marine reosources of the area are rolatively unkmowmn. Thercfore,
basic studies such as the following arc recommended:

(a) distribution of turtle questionnaires to the fishermen,
(Tho questionnaire alrecady made up by SPIFDA is adequate, )

(b) survey of nesting grounds off the northern and southern
cxtremities of the main island,

Immediate needs include a turtlec biolomist or graduate student, to
make the necessary surveys of ncsting concontrations, Concomitant
with this should be a tagging project. Evidence indicates that
most nesting in Wew Caledonin occurs in Decomber and January.
Thercfore this project is mainly in need of o biologist on an
assignment of two months, and some tosging equipment. The
investigator should have o working knowledge of Fronch.
Transportation should DLe available from SPIFDA headquarters in
Noumea,.
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APPENDIX 1 = ITINERARY

Monday, 7 September
Friday, 11 Scptcmber
Thursday, 17 Septomber
Sunday, 27 September
Monday, 28 September
Wednesday, 7 October
Thursday, 8 October

Sunday, 11 October
Mondayy 12  October
Tuesday; 13 October

Monday; 19 October

Wednesday, 21 October
Thursday, 5 November
Thursday, 12 November
Wednesday,; 18 November
Mondayy 30 November
Tucsday, 8 December

Thursdey, 10 December

Monday, 14 Decembor

Tuesday,; 15 December

1130
1310

0730
1210

1415
1940
2130
2335
1030
1115
0900
1000

1500
1600

1430
1720

1130
1325
1500
1800
1830
1915

0730
1030

1540
1650
1000
1330

2045
2300

1450
1730

1035
1330

0800
1100
2305
0800

1145
1800

1100
1400
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Departed Salt Lake City
Arrived Tucson

Departed Tucson
Arrived Honolulu

Departed Honolulu
Arrived Papectc

Departod Papecte
Arrived Pago Pago

Deparicd Pago Pago
Arrived 4Apia

Departed Apia
Arrived Pago Papo

Departed Pago Pago
Arrived Apia

Departed Apia
Arrived Nadi

Departed Nadi
Arrived Noumeca

Departed Noumea
Arrived Nandi
Departed Nandi
Arrived Suva

Departed Suve
Arrived Tonga

Departed Tonga
Arrived Suva

Departed Suva
Arrived Nandi

Departed Nandi
Arrived HNoumea

Departed Noumea
Arrived Nandi

Departed Nandi
Arrived Noumea

Departed Noumea
Arrived Nandi
Departed Nandi
Arrived Honolulu

Departed Honolulu
Arrived Los Angecles

Departed Los Angeles
Arrived Balt Lake City
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APPENDIX 2 — PERSONS  INTEIVIEWED

Dr. John Hendrickson, Professor of Biology, University of
Arizonay Tucson

Mr, Paul Breese, Division Fish and Geme, Honolulu

Hr, Danicl Woodside, Division Fish and Game, Honolulu

Dr. Kenji E@ongivision Fish and Game, Honolulu

r, Joc Daniclsy; Deputy Warden, Fish and dame, Maui

Mr. Lowell Thomas, Retired News Commentator

Mr. Bugene Kridler, Chicf, U.S, Bureau Sport Fisherics ond
Wildlife, Hawall Branch

Dr. Max Doty, Profcssor, Dept. Botany, University of Hawoii,
Honolulu

Mr. Bruce fAllender, Grad, Student, Dept. Botany, University of
Hawaii, Honolulu

Mr. HWayne Collins, Vice~President; Oceanic Foundation

Dr, John Randall, Bishop Museum, Honoclulu

M, Picrre ingeli; Governor, Tahiti

M, Jagquos Drollet, Directeur dc 1l'Tcole de Tipaerul, Papeete
o Bixte Steiny Director of Fisheries, Tahiti, French Polyncsia
M, Jean Tapu, Technical Agent, Fisherics Dept., Tahiti

M. L. Lenoir, Chief, Dept. of Plamming, Tahiti

Mr, William Travis, Ficheries Adviser, Govt. Westcrn Samoa
Mr;'William Mussey, Reglonal Represcntative, UNDPy Apia
MrobMichael'Priostley, Secretary, UNDP,JApia

Dr. Judith Huntemen, U.S. Scientist, Tokelau Islands

Mr. Kardnita Enari, Secretary to Government, iApia

Mre Ed Slaven, Director of Peace Corps, Western Samoa,

Mr. Fili Suafo'a, Fishery fssistont

Mr, Al Banner; Pcace Corps Voluntcor

Mr. Alan Bergquist; Peace Corps Volunteor

Mr. Mat Mudd, Pcace Corps Volunteer

Dr, Stonley Swerdloff, Director, Decpt. Fisheries; American
[
Samoa
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Mr, Johe Tubby Director, SPIFDA

Mr, VT, Hindsy Co=Director; SPLFDA; Fisheries Officer,
SPC

Dr. R. Catala; Director; Noumea Aquarium
Madame R, Catala, Co=Director; Noumea Aquarium
Mr, K. Muller, Manager, Turtle Club; Tlec Quen
Mr, J, Budey Director, Maritime Services

H.M, Taufa YAhau Tupou IV,

King,; Kingdom of Tonga.

Mr, Ve 'Bhalay, Governory Ha 'apai

Mr, John Pittman, Directoxry
Depta of Agriculture, Nuku 'alofa

Mr. Tom Simiki,
Senior Agricultural Officer;,; Nuku falofa

Mr. David Fusimaloki, Hirth's counterpart
Mr. Don Maculsay, PCV in Agriculture

Mr, Jack Riechelmann,; Boat owner and
Manager of Beach House, Nuku 'alofa

Mr, Manu Mapuaho,
Merchant and Turtle fisherman, Nuku *alofa

Mrs, June von Donop, Manager, Crayfish
Project, Ha'apai

Mr, Pulati Lofay; employee, Agriculture Dept.

Mr, Saulala Mapi, Publications Officery
Lgrioulture Dept,

Mr. Taimani, Crafteman, Hawksbill jewellawy
Nuku 'alofa.

Mr, Moeaki, Craftsman, Hawksbill jewellery
Nulw 'alofa

Mr, Lowell Williams, ex=PCV, living on Tongatapu
Mr, Albert E. Adams, Director, Fisheries Dept.,
Suva,

Mr, B. Vunibobe, Directory Agriculture Dept,,Suva

Dr, John Parham, Botanist, Agriculture Headquarters,
Suva

Mr, John Spottiswode, Fisheries Officery Suva
Mr. Robert Stone, Fisheries Advisory; Suva
Dr, John Glude, SPIFDA, oyster expert
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Dr. Ray Georgey SPIFDA; crayfish expert

Mr. David- Owen, PCV, Suva and Kadavu
Mz, Al‘Bafnnerv PCV, Suva and Lambasa

Prof, A, Clapham, Dean, School of Natural
Resourcesy University of South Pacific, Suva

Dr, Peter Beveridge, Director of General
Studies, University of South Pacific, Suva

Mr. Rob Wrishit, Merchant and Diver, Suva

Mr, J.E, Costello, Manager, Beachoomber Cruises,
Lautoka

Mr. Eliki Vatuloka, Senior Fisheries Offioecr,
Lautoka

Mr, Joe Tuitai, Captain of Fishery Vessel
Davuiy Lautoka

Ratu Semisi Rabusouy, Chief, Viwa ViLlage

Samuela Bolaca, Head Fisherman,” Viwa Village
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APPENDIX 3
QUESTIONNATRE ON MARTNE TURTLE RESOURCES OF THE PACTFIC

Following are some general and some specific questionsg concerning the
marine turtles and the turtle fishery of your area. It would be greatly
appreciated if you would answer these to the best of your ability, keeping in
mind the fact that we know in advance it will not be possible for any one set
of questions to fit the particular circumstances of any one person or any one
area, We need all the information we can gmet, so please feel free to modify
the questions to suit your own situation, if this will help. Alsoy please
add any additional information which does not seem to be called for here; but
which you think might be of interest., In return for your cooperation; we will
send you a report on the general findings of this inquiry and will undertake
to refer on to an authority any questions which you may have conoerning marine
turtles, Please feel free to use the reverse side of the paper or add
additional sheets,

1s  Area covered by this responset

2, Name, address and .position of Reporter:

3 Do marine turtles occur in your area? What kinds?
4o Do they nest in your area?

Se Indicate any nesting sites of particular importance.

6 Any particular concentrations other than around nesting beaches?
(Please locate such areas.)

7o  If nesting ooours, is it seasonal?
When does the season hegin?
When does it end?
What would you estimate as the peak of the nesting season?

8a If no nesting in your area, any lknowledge or susplcion of where local
turtles go to nest?

9. Are there any persons or companies specializing in turtles?

Can you give either figures or estimates of the volume of their
husiness?

Any other pertinent information?
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100

11,

126

13,

14

15,

= 30

Can you give any information on how turtles are captured in your
area (netsw gigging, capturc of nesting females, etc,)?

If turtles are captured in the water, can you give any indication of
average size?

Smallest sizes?

Largest sizes?

Do you have clear knowledge of special turtle feeding grounds in your
area?

Where?

Any estimates of abundance?

Seasonal or year-round?

Are there any prejudices against killing or eating turtles or their
oggs?

Are there any local laws or customs which tend to give any protection
to sea turtles or their nests?

Do you have any particular recommendations on how one might best
proceed to get accurate information on the local turtle populations
and the size of the annual harvest?
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LIST OF ALGAR FPOUND IN WESTERN SAMOA

Refs 1. Leocture by Mr. Drumgoole (Botany Dept. of University of Auokland)

2. DSamoan and Scientific Names of Plants Found in Samoa, ocompiled April,
1935 by L.H. Bryan (ourator of Bermice P, Bishop Museum) for the
Governor of American Samoa

3o Pratts Grammar Dictionary

4o SBamoan Dictionary by G.B, Milner

Samoan Name

limu=tai

Llimu

linuata
limu alaea
limu'ava
limu'ula

limu fuafua

limu lupani
limu mea

limu lauago
limu lavmei
limu lauw taliga

pata taliga

limu limu

limupata

Scientific Name

Caulepa oalvifers

(CHLOROPHYTA = green algae)

Usnea articulata Hoffu

Halimeda sp.

4 et s

(CHLOROPHYTA —green algae)

Bng., Common name/br

desoription

general name of algae
general name for lichens,
algae sea~weeds, river
weeds, river weeds and
mosses

a Seaweed (Pra)

a seaweed (Prn)

edible seaweed (Pr.)
edible seaweed (Pr.)

edible small green sea
alga,

a seaweed (Prm)
a seaweed (Pr.)
a geaweed (Pr.)
green alga aids
information of coral

sand

detached seaweed; duck-
weed (Pra)

a seaweed (Pr.)
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limu sa a seaweed (Pr.,)

limu taemoa a seaweed (Pr.)

limu tala Sargassum anapense gulf=-weed in rock

(PHAEOPHYTA = brown_algae) pools

limu to'o a seaweed (Pr,)

limu vai fresh water algae

limulimu fula Trentephelia aurea orange colourcd
felt like alga found
on trunks of bread-
fruit trees, and
other trees

punau Dictyosphaeria versluysia

(CHLOROPHYTA - green algae)

Algae identified by Mr, Drumgoole

RED ALGAE Halymenia
Cracilaria
Achtinotnchia
Litho 11lum
ma' ave Lithothamnium ?ushg coralline algae
Kr.

Melobesia

Centroceras

Chronidris (very useful for eliminating
Ascariay a round worm found in
the intestine of man and pigs)

(some red algae contain algin for gtabilizing ice oream eto.)

GREEN ALGAE Enteromarpha
Ryizocolonium
Rotyosphaeria
Valonia
Halimeda

Caulepa,

BROWN ALGAE Turbinaria (the brown pigment outside
appears brown but when
turbinaria is put inside hot
water the Fucoxanthium (=
brown pigment) ig dissolved
and the green colour appears,
due to Phycocynium (= green

pigment))
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Padina
Pocokeilla

ZHaloEteria)
(FLOWERING PLANTS GROWING IN THE SEA)

limu=limu (Mile) Halophilia ovalis Hook (aquatic plant growing
on sand of sea (Mila))
Rhizome
Pogidonia grass=1like

D, Garlovsky
28@40 70
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APPENDIX 5. BIBLIOGRAPHY - MARTINE TURTLE PUBLICATIONS
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