MHEMORANDUM

UNIVERSITY OF HAWAITI

Dopartment of Zoology

April 17, 1972

TG i Zoology Staff

FROM t Ernst 5. Reepa

SUBJECT : Research possibilities with sea turtles

Dr. Ernest Rose of Animal Soience (Henlke Hall 119, Extensionm B8334)
called me to say that over the next year or two he will have sea
turtles, probably both hawksbills and greens, in his laboratory.
They are studying the nutrition of these animals,

He said that he would welcome collaboration by any of cur staff or
by grad students working toward an MS or PhD who wished to work on
the behavior andfor physiology of the animals,

1f you are interested, please contact him directly.

Mahalo,

Ij". “ ."\-.hll
L.-f’/!?/. {{}{.CH_._
Fu5. It might be a good idea to keep this possibility in mind for
projects of our incoming fall group of grad students.

PFimomdssn Hall - 2588 The Mall - Honpbule, Hawaii 06822 /Dbl Address: THIEAW



TENTATIVE FROJECT OUTLINE

PROJECT TITLE: The nutrition of the Pacific greea turtle (Chelonis mydas sgassizii
Bocourt)

JUSTIFICATION:

Dr. Archie Carr, the leading world expert on sea turtles states: "The green
turtle is the most valuable reptile in the world, and yet it would be difficult
Eo name any animal, comparable at once in economie importance and tha deplation
in numbers that it has suffered, that is so poorly known. The situation is
particularly astonishing in view of the fact that a relatively small amount of
basic research would almost certainly provide data om which a proper comssrvation
programme would be founded and green turtles could be restored to huge areas from
which they have besn virtually extirpated.” In the 20 years since these words
were penned virtually no basic information has become available. In 1967, Dr. Carr
further stated: "A techmology of green turtle husbandry will have to be developad.
(mce that ia worked out, it will be a double blessing--people will bes fed and
spacias will be saved.”

The development of any sort of animel husbandry is predicated on the ability
to feed the animals. The 4 billicn dollar poultry industry did not develop umtil
poultry flocks could be confined and confinement was not successful until suffi-
cient information was obtained on the nutritionsl requirements of poultry so that
they ecould receive a complete diet.

The conservation of Chelonis and other sea turtles may well depend om the
development of mutritionally complete diets that may be formulated from inexpensive
feed ingredienta,

A number of books and & considerable number of scientific papers have been
written about Chalonis mydas. The bulk of these publications report of obaerva-
tions, tagging experiments, and the danger of extinction. Apperently, some
dedicated conservacionists are feeding hatching turtles for varying periods of
time to increase their survival rate when released., While these individuals have
met with varying degrees of success using shrimp, fish, etc., there appears to
have been no attempts to defime the nutritional requirements of the hatchling
and to develop nutritionally complete feeds which provide optimum growth at
minimum cost.

The application of nutritional knowledge gained with poultry together with
some of the husbandry techniques could wall result in the development of a turtle
technology envisaged by Dr. Carr.



DRJECTIVES:

1. To develop growth curves for Chelonis mydas from date of hateh to sexual
maturity utilizing oatural foodstuffs, e.g., shrimp, fish, squid, etec.

i, To determine the optimum protein requirement of Chelonis mydas at
different stages of growth utilizing a nutritionally complete Fformulated
feed consisting of readily available fesdstuffs.

3. To determine ths optimum energy requirement of Chelonis mydas at different
stages of growth.

4. To determine the optimm caleium:phosphorus ratio of Chelonia mydas at
differant stages of growth.

5. To study various techmiques of feeding sea turtlas.

EROCEDURES : ,dlﬂmf f

Hatchling turtles will be assigned at random to experimental groups comsisting
of 5 to 10 turtles per group in 15 gallom aquaria fitted with subsand filters as
well as with dyna flow outside filters. All hatchlings will ba fed initially om
4 natural diet of shrimp, fish, and squid. Body weight, as well as carapace
length and width will be determined bi-weekly, Whem all hatchlings are eating
wall and show more or less uniform growth the experimental diets will be fad.

Growth daca will be taken weskly and an attempt will be made to determine
feed consumption. Freliminary experiments will be carried out to maks dry
pelleted feed that will eithar sink or float. In addition, studies will ba made
of prepared food such as the Oregon molst pallet trout food., Work will also ba
attempted on the formulation of a semi-solid or paste feed that would not disscolve
readily in water.

A control group will be maintained on the natural food and growth curves
prepared. From the weekly growth figures obtained from the experimental groups
the optimum protein level will be determined at different stages of growth.

Similar procedures will be followed in futurs experiments to determine
energy and caleium and phosphorus requirsments.

When the turtles outgrow the ajquaria, they will be moved into larger tanks

and subsequently ?:ﬁ_pu- at the Hawaii Instictute of Marine Blology om Cocomut
L

Island. { e

DURATION: S ysars.

PERSONMEL: Ernest Ross, Poultry Scientist, Department of Animal Sciencas,
Universicty of Hawaii; George Balazs, Jr. Marines Biologist, Hawaii
Institute of Marine Blology, Cocomut Island, University of Hawaii.



PACIFIC GREEN TURTLE (CHELONIA MYDAS) BECGG HATCHING PROJECT

GaH. Belazs
E. Bos=

Turtle No. 202- 99 egos June 6, 1972 ( day &) 5 60 eggs demosited in sand pit

Turtls Mo,

Turtle Mo,

201-

=

at Coconut Island; 39 eggs placed in eartificial incubator.

On day 80,eqq3 removed from incubator and exemined for signs

of develepment. ALl eppeared infertils. 6 of these eges wers
transferred {o Dr. Denedict, Microblolody Dept. U-H campus -for
antibody study. 60 eggs in pit wers remeved on day 72 and
examined. Although st51]1 mbist end plisble ,'no sign of devel =
opment observed. 5 of these ege: are being analyzed for mercury
ghd T for pesticide residue.

98 eogs June 5, 1972 [ day &) ;3 A1) eggs deposited In sand git
at Coconut Island;  All removed on day 72 and examined. No
sign of development cbserved. FPgos moist and plisble. B egos
sent to Bemsciet for antibody study. 5 sent for mercury-and 5
sent-for pesticide residue analyses.

24 aggs June 6; 1972 [ day 6] 3 A11 eggs deposited in sand plit
at Goconut Island zleong with temperature probe and micrTophons.
Deflnite noises heasd IR t2pe recordinge on day 72. Sand resmaved.
o top of egg mass Guring evening hours. 3 eggs removed and sand
immadiately replaced, Examination of eggs showed 1) no sign of
davelopment 2) 5mallﬂﬁﬂ£ﬁ anbryo-10 ‘mm Iong- estimeted at 5th to
th dny of development 3) live but grossiy abnormzl enbryvo measir=
ing 40 mm long. Animal.died shorily after opening. !
Between day T2 and day %2 recording showed increasing levels of
activity. On evening of day B3 nest was again sxcavated to top
of egg mags. Iwo live and healthy hatchlings were removed and
nest recovered. During the daylight hours of day 84 continued
nolses were regorded from ‘the nest. On the evenling of dav 84 nest
vias ‘completely excavated ang all eggs carefully removed. Siw
ilve and healthy hatchlings were found along with 3 egos with
partially broken shells each '9f whlch contained s fully doveleped
dead animal. Remaindor of egge were gently palpated. OF the 70
e405, L4 were positively felt to'he non-viable, thus 5B oggs were
returned to the nest along with the microphone and moburrisd.
Upon internal examination the following was determined: 9 showed
ng visual signs of development 3 3 showed.dead embryo measuring
15 -ma in length. Menitoring of ogg mass on day B85 revealed no
chvious noiseds Five of {ho non-doeveloped egge. are being analyzed
Tor mercury and pestigide residue. All of the Ilve hatehlings
were claaned, weighed and measured before being sent %o the rearing
tacilities on Manoa campus. Tt in exbtremely unlikely that any of
these 8 hatchllngs could have made the ascont 4o tho surface on
thals dwne
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Baptambar 25, 1972

br. Jim MoVey
P.0, Box 1000
Koror, Palau
Western Caroline Ialands

Dear Jim:

Just a note to let you know I haven't forgottem you. I have delayed answering
your last letter in the hope that I would be able to arrange with you for the
shipment of soma hawksbill hatchlings. Tn May, I had filed an application for a
permit to import several hundred hawksbill hatchlings for research purposes. BSince
thesa are on the endangered list, such a permit is necessary to bring the hatchlings
in legally. 1 just had word that my application has been denied, so there has been

a4 temporary satback. I am going to appeal the decision and will let you know the
oubcome ,

However, we have been able to obtiin two small lote of green hatchlings which
are presently on experiment, It's too early to tell the resulte, but wa are
encouraged by the fact that they are accapting our experimental diets and growing.
Mortality has been limited to a few weak hatchlings., We are learning a lot about
the care and feeding of sea burtles and hope that wa will be able to make a contri-
bution in the area of turtle nutrition. When we get Eo the point where large scale
testing of our rations is necessary, we will certainly consider your offer.

George and I will slso be gerting some mutritional studies under way with
macrobrachium pratty soom.

If you ever come through towm, please let us know so we can show you what
we are dolng.

Gincerely,

Ernest Hoss
Poultry Sclientist

ER:asm

P.8. === FPlaase lat ma know at what time of thea year hawkabillas normally hatch
down your way.

PPS =--- How are your chickens doing?



iN



August 25, 1972

Dr. Peter C. H. Prictchard
HMarine Turtle Specialist Group
Zoology Department

Univarsity of Florida
Gainesville, Florida 32601

Dear Pater:

Thanks for the reprints and the information., I'll drop Hendrickson & line
when 1 get a chance and see what he has going. Mariculture apparently is keeping
ite information to iteelf; at least it was a year ago when 1 ran into one of their
consultanta,

I think IUCN should take a closer look at "head starting” as a conservation
meagura. Bill Travis in Western Samca has been "headstarting’ hawksbills for a
year or so, relsasing several thousand one-month-old hatchlings., They have had
sightings of the first two releases. The first hatch comprised 72 turtles and when
they were spotted 13 months later, they counted 59 in the group and there may have
been some stragglers. 0ld timers in the area had never heard of such herde (flocks?)
of turtles, Samples of the herd were measured and compared with some from the same
hatch that had been held back., The released turtles sveraged about 25% greater
growth and weight than the hand-fed turtles.

I find it extremaly hard to believe that starced hatchlings would not breed
and reproduce after release. Even if this were true, the thousands of turtles
releasad should cercainly relieve some of the pressure om the nesting beaches.

Don't get me wrong. I am well aware that protection of egg laying adults and
their nesting beaches should remain the highest priority of conservationists, but
increasing the numbers of surviving hatchlings will also help.

From a practical standpoint, I would think a 71%" leatherback would be hard
encugh to handle without looking for bigger cnes--but good luck anyway.

Aloha,

Ernest Rozs
Poultry Scieantiast

ER:eam



Marine Turtle Specialist Group

Chairman:
OR. AF. CARR
L5 AL

Vies—Chalrman:
PROF, T. HARRISSON
U.5.A.

Members:
DR, E. BALASINGAM
falaysia

OR, L.0, BRONGERSMA
Natheriands

DR, H.R, BUSTARD
Muastralia

DR, P.E,P, DERANIYAGAL A
Caybon

MRS, LM, GOODWIN

Puerin Rico -
PROF. J.R, HENDRICKSOM
LS A

DR, H. HILDEBRAND
U.SA.

DR, H.F. HIRTH
L5 A

MR, G.H. HUGHES
South Africa

DR, F. MEDEM
Col a

MR. H.H. MILLS
U.5.A,

BIOL. A.E. MONTOYA C.
Mexica

DR. P.C.H. PRRATCHARD
U.5.A,

MR, 6.5, de SILVA
Sahal

DR, 1P, SCHULZ
Sudiream

LU.C.N. SURVIVAL SERVICE COMMISSION

From the Execufdive Dffican
Peter C.H. Pritchard, M.A., Ph.D,
Zoology Daparimant & University of Florida
of the Galnesville, Florids 32601 U,5.A,
2732 5E, 2Tth Avenue
Galnesville, Florida 32601 U.5A.

Dr. Ernest Ross

Univeralty of Hawall

College of Tropical Agriculture
Hbmolulu

Hewadl 9522

Aygust 17 1972
Daar Ernest:

Agny thanlts for your lettery 1% was nice to establish
contact with you agmin, snd please give my best regerds to Mery,

I am anglosing - or rather sending separately - & packet of
sea turtle reprints which I hope may be of interest, I am afraid
nutrition of turtles is a field of which I am somewhat ignorant -
as tha enclosed paper on 'The Sun end the Turtls! will reveasll]
However, you ghould certeainly make contaect with John Hendrickson
and with Mariculture, if you haven't mlresdy done so. Poth are
currently workings on turtle nutrition, the former emn the pure
science basis a2t present, but the latter om & largze commercial
gcale, lMariculture are having numerous problems of verious kinds
at the moment, I understand, but nevertheless you should get mome
kind of renly ta your letter, The addresses are: Dr, J.Hendrickson
Dapt, ufﬁﬂiulngicul Selences, University of Arizona, Tucson,
Arimonm 05Y21; Mariemlture Ltd., Grand Caymen Island, West Indies,

Ineidentally, the current IUCH policy is to trast tHead-
starting', i.e. reieing of baby sea turtlses for some monthe or
years before relsasins them, as a purely experimentel procedurs
that ghould not be looked upon ss a definite conservation messure,
Thie ie because 1t is possible that baby sea turtles have to go
through an sntirely natursl 1life eyole if they ars to breed success-
fully, and in the right plecea, when they mature. On the other
hand, this may wall he an over-ceutious poliey, snd several racent
recoveries demonstrate thet yemrling grean tortles will mt least

gurvive and grow when released, though we are still nol sure that
thay will reproduce.

I got bagk from Fremch Guimna Jjust a few davs ago, We did
& monthe tagging and feud tapged 649 leatherbecks, 20 graens, 18
ridleys, mand % hawksbills, The smallest lestherback was only 51
inches, the two largast both 7131 inches, but in four yesarsm and
thousand of turties meapured, I have yat to find m six-foot lemther-
beok!
arl the bast,

R ..2_—\_

Teter ¢ . Pritchard




July 11, 1972

Dr. Peter Pritchard
University of Florida
Gainesville, Florida 32601

Daar Peter:

Ever since we got involved with raising those loggerhead turcles that Mary
found on the beach at Daytona, I've been wanting to do some mutritional research
with marine turtles, I finally got Dr. Bardach, Director of the Hawaii Inscitute
of Marine Biology (HIME) to at least comsider sea turtles as an aquacultursl
possibilicy, and I have arranged with the Bureau of Sports Fisharies and Wildlife
Lo bring some green turtle eggs and, hopefully, some hatchlings from the Leeward
Islands where they maintain a refuge. We have about 300 turtle eggs set at the
present time, although I'n not too optimistic about how many will hatch.

I have written a research project to cover the work I will do. Inictisally,
it will involve working with hatchlinge in an effort to charactsrize their nutri-
ticnal requirements, and, at the same time, to attempt to satisfy these require-
ments utilizing commonly available feedstuffs. Hopefully, then, we will be able
to davelop an inexpensive diet that will promote optimum growth. Such a diet
could be used by consmervationists who are attempting to incresse the duindling
numbers of sea turtles by raising the hatchlings beyond the helpless etage, and
also as the basis for feeding turtles as an squacultursl endeavor,

Unfortunately, I have been unable, as yet, to comvince our college administration
that sea turtles are a legitimate animal for the Department of Animal Sciences to
be working on, so what little I am doing at the moment is with the help of the
HIMB., They have provided tanks and filtere, etc.

1 have a few hatchlings that I have been doing some preliminary work with,
and I am beginning to realize how little we know about these animals compared
to chickens, for example. But they are a lot of fun to work with, and I hope to
be adding to our knowledge of them.



Dr, Peter Pritchard -1 July 11, 1972

Although I haven't bean down to the Homolulu Aquarium to visit them, the
J logparheads we sant back from Florida apparently &re getting along well. The
musk turtle that you gave us for ocur friend inm Honmolulu had an interesting history.
Shortly after arriving, she laid 2 eggs, 10 days apart which were put in moist
sand and forgotten. The turtle. died within 2 or 3 weeks of laying the eggs and
much later {(about 3 months) when the sand was about to be thrown out, & baby
turtle was found to have hatched out. Unfortunately, the wuch admired baby was
& vietim of its existence. It drowned when an admirer replaced its resting stone
on top of it.

I would appreciate any reprints that you may have on sea turtles. Especially
anything dealing with the physiology or nmutritiom. Also, I would appreciate knowing
of anybody who is also working on the nutrition of turtles.

Pleasa be sura to give us a call if you should be coming through this part
of the world.

Aloha,

Ernest Ross
Poultry Scientist



OUR REF:
YOUR REF:

GOVERMENT OF WESTERN SAMOA July 14, 1272
John L, Ball : APLA, WESTERN SAMOA
University of Hawail
Dept. of Harine Seilences
Honolulu, Hawaii 96822
Dear Jdohn:

In reply to your letter dated June 13th to Bill Travis,

The Weatern Samos Turtle Project is primerily concerned with the
re-stocking of Samoan waters with the hawkebhill turtle, the turtles
are kept in concrete tanks for 1 month prior to releasing, During
this month the turtles are fed Fresgh sez food only, the sverage
hatchling welght is 12.8g and 25.5g after a month,

I experiuented with sun dried banena/fish meal cakes and found
them satisfactery provided certain Improvements were made. The cakes
are hand cut Into small squares, they are dry and sink. If not eaten
guickly the cakes disintegrate and discolor the water, preventing
feeding to continue.

I hope this sufficlently answerez your letter to Travis.

tofa,

_ WM, W
:‘i\nnmﬂ , itzell

turtle manager
?l.egj_ar_ Lo ZTELIOXESS ‘iz)t

" br, Bbss, Amw{@(} Sece ntes
Geeo vj e Bd {:i TS

t:lrm*!*? h‘ﬁ.»-(u.rw ;:lr.:,j"t*hj £ i~k



TENTATIVE PROJECT OUTLINE

FROJECT TITLE: The nutrition of the Pacific greem turtle (Chelonia mydas agassizii
Bocourt)

JUSTIFICATION:

Dr. Archie Carr, the leading world expert on sea turtles states: ''The green
turtle is the most valuable reptile in the world, and yet it would be difficult to
name any animal, comparable at once in economic importance and the deplation im
oumbers that it has suffered, that is so poorly known. The situacion is particu-
larly astonishing in view of the fact chat a relatively small amount of basic research
would almost cercainly provide data on which a proper conservation programme would
be founded and gresn turtles could be restored to huge areas from which they bave
been virtually extirpated.” In the 20 years since these words were penned, wvirtually
no basic information has become available. In 1967, Dr. Carr further sctated: "A
technology of green turtle husbandry will have to be developad. Once that is worked
out, it will be a double blessing--people will be fed and species will be saved."”

Ihe development of any sort of animal husbandry is predicated on the ability
to feed the animals. The 4 billion dollar poultry industry did mot develop until
poulery flocks could be confined and confinement was not successful until sufficient
information was obtained on the mutritional requirements of poultry so chat chey
could receive & complete disc.

The conservacion of Chelonia and other sea turtles may well depend on the

development of nutritionally complets diets chat may lated from inexpeansive
feed ingredients.

FREVIOUS WORK AND PRESENT OUTLOOK:

A number of books and & considerable number of seientific papars have bessn
written about Chelonia mydas. The bulk of thasa publications report of observations,
tagging experiments, and the danger of extimction. Apparently, some dedicated
conservationists are feeding hatching turtles for varying periods of time to increase
their survival rate when released. Whila these individusls have met with varying
degrees of success using shrimp, fish, stc., thare sppesrs to have been no Attempts
to define the nutritional requirements of the hatchling and to davalop mutritionally
complete fesds which provide optimum growth at miniwmum cost.

The application of nutritional knowledge gained with poultry together with
someé of the husbandry techniques could well result in the deavelopment of & turtls
technology envisaged by Dr. Carr,



QJECTIVES:

1. To develop growth curves for Chelonia mydas from date of hatch to sexual
maturity utilizing natural feodatuffs, e.g., shrimp, fish, squid, ete.

2. To determine the optimum protein requirement of Chelonis wydas at differesat
stages of growth utilizing » nutritionally complete formulated feed
consisting of readily avallable feedstuffs.

3. To determine the optimum energy requirement of Chelonia mydas at different
stages of growth.

4. To determins the optimum caleium:phosphorus ratio of Chelonis mydas ac
different stages of growth.

5. To sctudy various cechniques of feeding sea curcles.

Egge obtained from the Leeward Islands will be placed in fenced pits at
Coconut Ialand, using either the same sand brought back from the origimal nests
or sand of a similar consistency. A small ousber of eggs will be used for arcificial
incubation studies. Data will be collected oa fertlilicy and hatchabliity of all
eRES.

Hatchling turtles will be assigned ac rendos to experimental groups comsisting
of 5 to 10 turcles per group im 15 gallon aquaria ficted with subsand Filcers as
wall as with dyna flow cutside filters. All hatchlings will be fed initially om
& natural diet of shrimp, fish, apd squid. Body welght, as well as carapace length
and width will ba determined bi-weekly. When all hatchlings are sating well and
show more or less uniform growth the experimencal diecs will ba fed,

Growth data will be taken weekly and am actempt will be made to determina feed
consumption. Preliminary experiments will ba carried out to make dry pelleced feed
that will either sink or float. In addition, studias will ba made of prepared food
such as the Oregon moist pallat trout food. Work will also be attempted on tha
formulation of a semi-solid or pasts fead that would not dissolve readily im wacer.

A contrel group will be maintalned on the matural food and growth curvea
prepared. From the weakly growth figures obtained from the experimental groups the
optimum protein level will be determined at different stages of growth,

Similar proceduras will be followed in future experiments to determine energy
and caleium and phosphorus requirementa.

When the turtles outgrow the agquaria, they will be wmoved into larger tanks and
subsequently into ponds at the Hawaili Institute of Marine Biolcgy on Cocomut Island.

The Bureau of Sports Fisheries and Wildlife will be consulted during the course
of the study as well as at the terminacion concerning the disposition of surplua
animals. The Bureau will also be provided with semi-anmual progress reports.



DURATION: 3 years.

PERSONNEL: Ernest Ross, Poultry Scientist, Department of Animal Sciences,
University of Hawaii; George Balazs, Jr. Marinas Blologist, Hawaii
Inaticute of Harine Bilology, Coconut Island, University of Hswaii,
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June 15, 1972

C. R, Jones :

supar Supplement, Inc.
301 W. llth Streat
Faneas Clty, Mo.

Gentlman:
Please send information concerning the use of smectite vermiculite
in feeda to improve pelleting. We are particularly intereated in some-

thing that will improve water stability of pellets fed to various marine
organisms.

Sincerely,

Ernest Eoss
Poultry Scientist

ER:cym



TRUST TERRITORY OF THE PACIFIC ISLANDS
MARINE RESDURCES DIVISION HEADQLUARTERS
B 0. Box  IGed
Karpr, Palau, Weslorn Ceroline islgnds, 95940

May 8, 1872

Dr, Ernest Ross ®
Poultry SBelentist

College of Tropical Agriculture

Department of Animal Scisnces

1B26 Edmondson Hoad

University of Hawnil

Hopmolulu, Hawaii

Dear Ernast:

Thank you for your letter with the information on the chickens, 1
also received a letter from George and I will try to answer youpr
questions,

The twenty turtles were placed in identical 12-foot diameter tankgs
and kept there for a period of & months, They were then released as
part of our conservation project. 8o far we have not kept them
beyond & months. We think that the turtles are large encugh at this
age to fend for themselves,

We had about 40% mortality until we covered the tanks with screens to
keap the birds and dogs out. The experimental group used in food con-
verglon study suffered no mortelity, Birds were Btilllmﬂt up to
four months of age. 3

I agree with you that Chelonis mydag is by far the best candidate for
Mariculture activities. We are concentrating on hawksbill here in
Palau because no greens breed in our island coftplex. I am trying to
start a turtle project at the Ulithi atell where there BTa BANY green
turtles. Perhaps when we get that going we will have mAnY groen
turtles to work with,

There is satil) no good way to mark turtles as far as I know, We are
trying to flipper clip them (cut a notch in the flipper). We have no
idea if it will work or not.

s



EMay o, 1872
Dr, Ernest Ross
Page 2.

Thankd for the tip on using gentian violet, I have also used it but
have had limited success.

I believe I can send you sdfiel hatchlings turtles if you will allow
some time to locate them at my end, How old do you want them?

Shall I held them for a week or so, until they get stronger? Let me
know what packing procedure you have found best- remember that we may
have a few hours layover in Cuam,

OQur food sources here consist of serap tuna from Van Camp Fisheries
and different sea grasses and algas that we can fipnd, Coconut is é\l,.l
fairly abundent as is taro, tapicca and bananas, s

That is all the information I can think of now - Keep in touch,

Hlmm]—?:

Sdnmq_ f.m= u?,

James F, McVey, Fh.D,
Fizhery Biclogist ®

JPM/at @
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Regulations regarding the [ishing of sea turtles (Chelonia mydas} in the territory
of French Polynesia,

In the Session of Dec. 23, 1971.

Article 1. Fishing of sea turtles whose shell is less tham &5 cm long at the
longest axis is prohibited in all of the Territory of French Polwnesia.

Article 2. i;nd capture of turtles smaller than repulation size is prohibited
from Hov. 1 to January 31,

Article 3. Capture at sea of turtles smaller than regulation size is d prohibited
from June 1 E6 Jaouary 31.

Article 4. Zones of concentration lof turtlea are made available for fishing
gubjact Co a quata for each zone fixed by decree taken in Governmnet council

on a E-"H"':-:JI# by the Chief of Fisheries servicds,
Frep

Artiele 5. Holding of live turtles for periods over 10 days iz authorizedz only
in ponds where adeguate protection from sunlight has been provided.

AXXININYH.Live turtles being transported must be protected from the sun, and must
not be subject mto unnecessary suffering.

Article 6. bn& collection of mature turtle egps i8 prohibited,
Article 7, GBpecial permits reparding capture of turtdes of 8ll sizes and collaction
of mature eggs may be obtained from the Chief of Fisherkes for the purpose of

sciantif ie research.

Article 8. GBlaughter of turtles must be done under sanitary conditione (without flies
dust or materisls that areeither pollutants or infectious),

Article 9., Bale of sea turtles is prohibited in all of French Polynesia.

Article 10.n Punishments

Violators will be punished according to decree No. 2792/4A of Oct. 24, 1968 for
the 5th category of infraction

a) whoever collects mature eggs on land and

biwhoever sells whole turtles or turtle meat without authorization.

4th category for whosver
a) has fished turtles of lesa than regulation sige during the fishing season
b) whoever has captured females on land prior to their hawving laid their eggs

3rd Categorv-- whoever
a) captures turtles at times other than the lawful period

2nd
Category
a) whoever goes against any other obligations set by this resolution
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Regylations regarding rhe Eishing of sea turtles (Chelenia mydas) in the tercitory
of French Polynesia, : KR il [ A5

'

" fa thie Sasaton of Dec. 23, 1971, : : B e

hftip;n 1. Fishing of sea turtles whose shell is less then 65 cm long At the

longest axis is prohibited in all of the Territory of French Polynesia,

Article 2. ipnd capture of turtles smaller than regulation sise is prohibited
from Wow. 1 to January 31.

Article 3. Capture at sea of turtles smaller than regulation size iz g prohibited
from June 1 te January 31.

Article &, Zones of concentration lof turtles are made available for fighing
subject to a queta for each zone fixed by decree taken in Governmnet council
on a by the Chief of Fisheries servicds.

Prap
Article 5. Holding of live turtles for periods over 10 days is authorizeda only
in ponds where adequate protection from sunlight has been provided.

EEEIEIEXR.Live turtles being transported must be protected from the sun, and must
not be subject mto unnecessary suffering.

Article 6. ignd collection of mature turtle eggs is prohibited.

Article 7. Special permits regarding capture pf turtdes of all siges and collection
of mature eggs may be obtained from the Chief of Fisherdes for the purpose of
ecientif ic research,

Article B. Slaughter of turtles wust be done under sanitary conditioms {without flies,
dust or materisls that areeither pollutants or infectious).

Article 9., Bale of sea turtles is prohibited in all of French Polynesia.

Article 10.n Punishments _

Violators will be punished according to decree No. 2792/AA of Oet, 24, 1968 for
the 5th category of infraction

2) whoever collects mature eggzs on land and

biwhoever sells whole turtles or turtle mest without authorization.

4th category for whoaver
a) has fished turtles of less than regulation size during the fishing season
b) whoever has captured females on land prior to their having laid their eggs

3rd Category-- whoever
a) captures turtles at times other than the lawful period

2nd
Category

-a) whoever goes againat any other obligations set by this resolution
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ASSEMBLER TERRITORIALE
IE L&
POLTNESIE FEARCATIE
DRELIBERATION Mo, T1=209
{du 23 ddcembre 1971)
réglementant la plche de le tortue de mer
(CHELONTA MYD4S) deme le Territoire de 1a
Polynéaie frangaise.
Dans sa sdange du 25 ddeambre 1971: Y-
P
Artis%a ier, La plohe de ln tortue de mer|(Chelonia mydas) #ont
lz carapace sante une longueur infdrieur & 65 cﬁ“iana gon plus grand .
a¥e ea% interdite socus toutes ses formes dana tout ls Territoire de la
AR ﬂ_ﬁn & Prancad se,
::3 lerero ol fAvticle 3, Le capiure & terre des tortuee de taills rdglementaire

Mol = Ji{d-uat interdite du ler novembre au 51 janvier,
{ﬂﬂuriERJJLF ol

Articls 3. La caplure en mer des tortues de taille rdglementaire
$-€ct—for gat interdits du ter juin au 31 janvier.

ijrt;”fﬂib:‘ = ' drticle 4. ILes Zones de concentration des tortues sont Iivrdes &
St | = Jan Yy plche suivent un guota réservd A chaque gzonme et fivd par arrfté pris en
Conseil de Gouvernmemsnt sur proposition du Chef du Serviee d4& la plche,

Apticle 5. ILa détention pendant pluz de 10 jours de tortuss vivantes

n'est sutorisde qu'en vivbr dens lequel aurs §t4 aménagzd un sbri contre le
golell.

Le transport dea tortues vivantes doit oblipstoirement #tre effectud
& 1'abri du soledil et en tous cas sens mauvais traltement susceptible de leur
occasionnar une soaffrance inutile,

tnlteb:ﬁi s o Article 6. La récolte 2 terre d'oeufs de tortusa matures sst interdite.
Fli_.l.,,.n:[-i—L"\_E '1"'-1--"‘-'1 =

c< A b &, | Article 7. Des sutordsations exceptiommelles comcernant la eapture des
= tortuea de toute taille et la rdecite d'oeufs matures pourrent &tre ddlivrdes
par le Chef dd Service de 1a plche & des fine de recherches sclentifiques.

Actiele 8. L'abattage dea tortuss doit Btre effectud dans de bHonne

conditions d'hygzitne et notarment & 1'abri dee mouches, de la poussidre et de
toutes matidres polluantes ou infectieuses.

Artisle 9. La vante de tortue de mar sst interdiie dana toute la
Polyndsie francaige.

Artigle 19, Sera puni des peinss préwvues par 1'arcétd Fo,2792/8A du
24 octobre 1968 peur la Sdme catdgorie d'infraction, guiconque aura rdeslid
dea oeufs maturds sur terrs sans autorisation st gquicsngue aura vendu des
tortues entibres vivantes cur de la chair de tortue,

Sera puni des peinss préwvues par 1'arr&td Ho. 2792/4A du 24 cetobre 1068
pour la 4dme catdgorie d'infraction, guieconnue sura plché des tortues dont
las tailles ne sont pas rdglementaires pendant les cuvertures de plche et
touta femelle sur terre gqui n'as pas sccompli sa ponte d4'ceufs mesturds.



Jera puni des peines prévues per 1'arrété fo. 2792/ 8A dy
24 octobre 1968 pour la Fdme catdgorie d'infraction, quicongue aura
pliché des tortues durant la pdricde de plohe interditae.

Sera puni des peines prévusa par 1'arrétd No, 2792/0A du
24 octobre 1968 pour la 23me catdporie d'infraction, gquicongue aura
contrevenu aux gutres obligzations de la préeente ddlibération.

it 11. ILa présente délibération est rrise pour servir
et valoir ce qua de droit, i
i

rp., i’
UN SECRETAIRE IE PRASILENT

Tatusura QPO John TUARIET



April 27, 1972

Dr. James P, HcVey

Fishary Biclogist

P.0. Bex 1000

Eofor, Palau

Wastarn Caroline Islanda 96940

Deay Jim:

Thanks for your latter and the copy of your paper on the growth rate and
food conversion in young hawksbill turtles. This information will be helpful
in providing a guideline against which we can measure our progress.

As you probably know, George Balazs is working with me on the turtle nutrition
project. Our studies are in the early stages in which we sre testing different
forms in which to feed a formulated diet, the problem being to get the food into
the turtle before it dissolves or fouls the water, 1 suspect that this is a much
greater problem with very young turcles than with the older animals, At any rate,
we have not reached the point where we have any rations for you to test at your
fleld atation, and probably won't have until we complaete some of the basic studias
on digestibility, digestion rate, etc. to carry out this work we have to hold tha
turtles in close proximity to our laboratories, For this reason, we hope that it
may be possible to obtain 50 or 100 hatchlings from you from time to time.

If you will let us know what type of feedstuffs are available on Palau in
addition to tuna scraps, we will try to use them in some of our formulations to
gee if we can come up with a balanced feed.

There were & few questlions concerning your paper:

(1) You placed about 20 turtles in & 12" diameter tank at one day
of age, At what age or weight did you find it necessary to
thin them out?

(2} Are you keeping them beyond & months?

{(3) As a conservation measure, at what age would you recommend relesasa?



Dr, James P. McVey -2 - April 27, 1972

(4#) What sort of mortality did you encounter? Due to injuries
and/or ethar causes?

{3) At what turtle age wers they scill being attacked by herons
and kingfishers or other birda?l

(6} I can understand your concern for the Hawknbill, because it is
on the endangered list, but as a possible aquacultural enterprise

woulda't Chelonia mydas be praferabla?
(7) How are you marking your turtlaes?

fou may be interested to know that we also found 1% gention viplet satisfactory
in treating injuriea,

Sinceraly yours,

Ernest Hoas
Poultry Scientist

ER:aam
Enecl,

P.8.---1'm enclosing a bulletin which gives some informaticn on raising
chickens. I'm mot sure this is the answer to the high price of
egge., Unless well balanced feeds are available, I'd say forget it.
If you have specific questions, please write and I'11 try to
answar them for you.
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By EDWARD J. PHILLIPS

V6, Ao o

This article is based on the
records and on the experi-
ence of the Caretta Research
Team of Sanibel-Captiva Is-
lands, Florida. Discussed are
the many dangers to Caretla
caretta which cause disheart-
ening annual losses.

Aﬁh:ugh this article deals with hypo-
thotical situstions, it i3 based partly on the
records and mostly on the experience of the
Caretla Research Team of Sanibel-Captiva
Islands, Florida,

On a warm moon-lt summer night on the
Gulf eonst of Sanibel Island, Florida, a fe-
misle loggevhead sea turtle (Cerefta corvetis
earettn ) ascends the heach ag her spocics has
done kinee the berinning of time to lay her
opps, thus continuing the eyele of life.

This night szhe will depwsit an average
eluteh consisting of 110 cpps, She gives no
thought s to what the odda ave againat the
purvival of the egps, or the hatchlings they
miy become, of resching maturity, and re-
turning as she did to nest. All ghe knowe is
that her part has been eomploted,

The raceoon is the most dangerous preda-
tor.of freshly-laid egga. A family of racesons
will devour or destroy a complele cluteh of
opgd at one sitting. Inspection of an island
aouth of Banibel shewed that over 890% of
all nosts had been destroyed by raccoons.
Hand eraba will dig o tunnel into a nest and
destroy the cluteh. Man is aleo another pred-
ator of these neats, either out of curiosity
ar for consumption, as 18, or for use in pas-
tries. These three of freghly-laid
eggn will account for at least & 50°% loas and
thus reduee the chuleh to 55 eggs.

High tides, heavy rainfall, beach erogion,
and the rootz of vegetation, primarily those
of sea onts, will account for another G055
losn, Although the nest iz between the mean
high tide line and beach vegetation, a tropi-
cal atorm muy canse an abnormal tide, thus
flooding the nest and destroyving it. If the
rainfall frem the storm la 114 inches or more,
thie will alen flood the nest, kiling the de-
veloping embryos. The constant beach ere-
gion is responsible for o number of neat
losses. This past senson a complete eluteh of
hatehlings was found to bo trapped jn the
nost by the roots of sen opis that had grown
nperosa the neat forming o barvier through
which the hatehlings were unable to pass
Beequse 1he date of the neating had hoon
peearded, the due dale was known amd when
the hatehlings failed to emorge within sev-
eril days after their due date, the nest was
opened and this particular clutch was saved,
These hazards of nature have now veduesd
our cluteh Lo 27 epea.

Infertile eges and late-hatching egges will
geeount for' 50% of the remaining eluteh.
Heveral daya after the emevgence of the
hatehlinge from the nest, the nest in the
hatohery operated by the Caretta Research
Team is dug up by hand. This past season.
F nests were dug om one particular day and

fhuem ta o 370

Men, = Hp,
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i todal of 101 hatehlings were suved. When a
clutch hatches, the tortles must come up a8
singlo unils by seraping at the celling of the
neat, enusing tho sand o filter down through
themm and raizing the floor, allowing them Lo
conlinue bheiv journey o the surface. The
late hatchera luve nowhere to put the sand
above them ap thoy remain trapped in the
nost, Our clutch has now dwindled to 185,

Probahdy the most disheartening loss will
come next ap the hatchlings seramble to the
pe afler emerging from the nest, usually
after davk. Here they ave eaten by raccoons
whowill ouly bite of f the head, discarding the
rost, by birds and sand erabe as they make
their way down the beach to the sea and what
might be safety : but this is not o sanctusry
for ithem either. As they starl their frensied
swim strnight out into the ecean, they must
ﬂq:i.m-:d with the fish, some of which are
.nm]-: jack fish, sharks, and some birds, as
they come Lo Lhe surface for air. Our clateh
suffers o 50% lopa and is now down to 6.

Agsuming that these have reached adult-
hood, one would think that they were safe,
but f.h;,' alill must face disease, parasites
and poisonous jelly fish. Dangers of such
things as the ved tide, which may not poison
them directly, but will affect them through
their Tood chain, will cut our cluteh in half
again. This past season several male logger-
heads washed ashore dend during the red
Lide and, upon inspeetion of their stomachs,
it was presumed that they died from the ro-
sults of having enten crabs and pen shells
thil had beon affecied by the poisounous
water. There were no visible wounds or
marks that would show if they were altackod
by a shark or other predator, Oir clutch now
ennuists of § turtles.

Last, but nr.rt. least, as adult turtles they
gtill fuce enemies such ag sharks, being en-
tangled in fiashermen's nets and drowning,
being caught and used for their hide and
their oil for cosmetics, and still the moat
disgusting predator, man ag a poacher, who
will not cven have the decency to kill the

turtle when poaching her on the besch as

she comes ashore to nest. He will often put
her on her back and cut off the front flippers
and lewvo her there to die. Our eluteh of 110
to begin with has now dwindled to 1 and this

I8 & conservative eatimate of the survival
odda of the Atlantic loggerhead
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Fealth
EHints

Heulth hints in this issue are conoerTasd
with humans rather than turtles. We pak
that you read the article on salmonetla in-
foetion that beging on page 4 and then con-
tinue on to the following recommendations:

1. Always wasgh hands when through with
ong chors before going on to another. { After
eutting up meat for the frying pan, do not
prepare the lottuee aalad without washing
hands, )

2. Mever heat "convenienee” fooda, such as
frozen dinners, or eanned soups, ete, until
just warm. Make sure they come to o baoil
and simmer for several minutes,

3. Keep pets' feeding areas clean; wash
their dishes separately and rinee with boil-
ing waler,

4. Orthophenyl-phens]l produeta that are
availabhle in apray cang and liguid form are
advised for cleaning surfaces.

f. Mever permit toddlers or young children
to exeesgively handle or kiss any household
pet.
¢. Peeid bortles in container otber then
aquarinm so that uneaten food may be dis-
piraed of within 30 minotes.

T, If turile weter ia changed in Ghe i tehen
gink {as it must be in the cose of many apari-
ment dwellors ), nlways, when finishod, pour
i kotile of boiling water around sink and
drain aves.

B, Change water in tanks froguently and
periodically scour tanka thoroughly and leave
in aun for several houra, %

g, Mever pul bands in oo tank and then
in another without washing hands belwoeen
operations.

10, The nob permit childven to eat cannod
eal. or dog food, biscuits, dried ants, terile
or fish food, or to eal from pets’ plates,

1L Changa and thoreughly wash kitty lit-
lor hoxes every other day at least. See that
dog blankets arc washed weekly and that the
atos where pols sleep i8 kept clean at all
Limes,

12. Be sure that all houschold peta mre
glven witamin supplements to insure con-
tinued gpood health. Atthe first sign of illnees
in any pet, isolate the animal until veterinary
nsdistunee ond approprinte medication are
given.

ar
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A full moon glares down on the beach,
spreading its platinum light over the sand.
while the fieree wave of a spring tide roars
up gnd quietly recedes onto the next fm-
;ut.ie.ut wiash, Az the waves encroach and
alip away, a large shadowy form becomes
visiblo, lying &iill on the sand aa water
eplisher around it. Eventually, it beping a
glow progress away from the waves and up
ontte the higher sand of the beach.
It is u leatherback sea turtle, heginning jts
trek into the onaceustomed terrestrial en-
virennenl tn which it ia bound for reprodue-
tien, An emerging leatherback iz an impros-
eive sight, lonking like some prehistarie sea
.ltl:l’lﬂurvl} appearing in the foaming dark
waves. Tls bohavior is much Hke that of ita
ﬂriulhu brethion, o slow, eautious advanes
fl'p{q, the sea, marked by an apparent “tost-
i of ils surroundinga by smelling the

bewchs But 164 size adds to the offect of o -
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scene thal i3 memorable with any species
of soa turtle

There are not many places In the world
whare one can be fairly certain of encounter-
ing a nesting leatherback on the bench at
night. Fewer still are those beaches where
therm:f.uheﬂemiumnumbem There
are only two besches whern leatherhacks are
known to nest in quantity. One of these is at
Trengganu, in Malaysia. The other, hosting
by far the most turtles, is a remole and for-
bidding stretch of beach on the const of
French Guinna, not far from the mouth of
the Marowijne River separating that cosst
from SEurinam. There are no populationa of
nesting sea turlles anywhere, except for the
arribadas of ridleys, exceeding those of the
French Guisns leatherbacks,

Organabo, as the beach has come to be
ealled among turtlers, is actually twenty
miles o1 so from the mouth of the Organabo
River, near g point of land Jubling ouf toward
Surinam, Pont feere. It i3 a vacillating, in- -
hospitable place fronted hy a rough, viscous,
and shark-filled sea, and bordered behind by
a ahallow, peealiar awamp full of dead trees
but almost devoid of living vegetation.

It B difficult to be sare of the exact nature
of the changes, but the constline there wives
an impression of losing a hattle with the sea.
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Great stretehes of forest have heen inumn-
datod with salt water and stand now only s
dismal cemeteries of dead ftrees, aolibary
splras having lost even their hranchog,
thousands riging out of the bopeh and swamp.
The beach itself ia underlain by an unetabie
clay foundation, which stumps from time to
time, leaving pits in the sand, eddgred by amall
eliffs and surrounded by unsettling cracks
suegestive of futare ainkinga.

During July of last year, Dr, Peler Prit-
ehard, the Fxerutive Officer af the Marine
Turthe Group of the TDCN, his wife, Svhil,
and T stayed for three weeka at Oriannbs,
Liggringr and studying lonbherbacks, Dr, Prif-
chard and Willism Creenhosd, sin anthro-
pobopial, siad fivst inveatigated the arves
three vears oprlier, having heard rumors of
i tromendons pesting aggregation af lealler-
hacks on the French (uiana coast.

The beach is not as far from human habi-
tation ag it seems when one in there, But
arriving al the pluwe is no pnestmplicated
fout for anyone whe has never done sa, The
seq ia ton rough for secare Iandings by boal,
an the dead swamp i a safer, however niin-
viting, point of entry. The Mana River, flow-
ing more or lese parallel to the sen before
emptying into the wide mouth of the Mare-
wijne, separates the swamp from a Carib
villapra, Awara.

Given transportation by the SAurinim

[Henst Landsbosbehesr, the Forestry Di-
partment, we wera carried In & large dugout
canoe bo Awars. where we slopped for only
g Tew minutes to ongags the services of
Froest, o Carib Indiao who had boen hired
o previons oecasions to help in the camp.
Fven theugh we appeared in Awari wikth na
advanee  wWaEninge, Erneet was obligingly
ready to leave within ten mrinutes, ag though
it weore the sort of thing he might oxpect
to e ealled on to do any day of the woel.

From Awara, a single cluster af eoconut
palms is vigible across {he river, indicating
the aite of & previeus seitlement that hos
aince heen abandoned, Thal s the point. of
amburlation into the swamp, and serves 48
a grood point of reference, mince palms may
wl4n b seen from the beach,

Thers is n peculine zone separating {he
gwamp from the Mana fiver. It is a sivip of
hiph, dry snd sandy soil, only several hun-
dred yards wide, hosting thick grussesa and
clumpg of tall actuses. It fa o superbh ecolog-
ienl miche, totally different from its border-
ing enviranmoenis. We never had any time 1o
spend thare, eroasing it only to reach the
awamp and again on our return to the viver.
Its ecology must be quite distinet; someone
eould probably have a rewarding time study-
ing that one strip of aand, providing the
hordes of voracious mosguitnes coiild  he
overlooked.

Thousands of dead troes rise out of dismal heach which is devoid of almost all living vepetation.
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The heal was as intense az the mosqui-
toep, and we hastily transferred our small
mountain of supplica over the sand dune to
the edge of the swamp. There ia 4 narrow,
trecless bay separating the forest of dead
trees from the dune, Bovond if lies the seem-
ingly lifeleas magze, the corpse of a jungle
And diseernible on the horizon, 8 greon
ghield of low, thick mangrove trees muffles
the fainl song of the sea, heard as & vague
whisper in the shadow of the wind,

Crossing the spwamp i8 not ar difficult as
one wonld suppore on eeeing it but the ox-
perience is nob an especially pleasant one.
Broest pushed o small, rotting dugout canoe
loaded with part of our sapplies and Syhbil,
while Peter and I walked through the mud,
photographing and occasionally helping to
push Lhe cargpo when it bogged in the muck.
Each ptep was difficult due to the thick
layer of black, slimy sediment below the
shallow water, _

I had slithered on through the coze ahesd
of the reat, and at [ast set foot on hard sand,

The tranaition from the swamp to the beach
A8 guite abrupt; one fool can be om firm

ground while the other is atill mired in the
awartp. By thiz time the ocean’s roar was
lond, but I eould not yob see it through the
stamd of low trees on the beach. The forests
of live mangroves along the beach end
abruptly where the swamp begins, Withoul

them, it would be a dismally bleak place. The
aea is only about a hundred yards from the
swamp, and in a moment I was looking over
its rough, cloudy water. But in spite of the
forbidden aapect of the Atlanbic, and the
deeaying swamp, it ia not a bad sort of place
o be. Compared with Bigi Santi beach, in
the Wia Win Nature Reserve over in neigh-
boring Surinam, where I have apent weeks
battling blood-thiraty legions of mosquitoes,
the French (Guiana site is an offheat kind of
puradise,

We unlonded the dugout, and within a fow
minutes Ernest had stoically returned across
the swamp to bring the remainder of our
lngpage. In the mesntime, Petor and [ sed
about building a camp. By the end of the
day, asing driftwoeed and eaplings, we had
conatrugted a aturdy frame over which a
larpe tarpanlin was tied, giving ws shelter
from rain. In the eourse of the next few duys
wit loeated engugh planks bo partially board
of I the windy peaward side of our camp. A
long atrip of plastic shest more or less com-
pleted the waterprocfing, piving us o com-
fortable nhode safe from much direct wet-
ting, except during heavy rainstorms, when
the tarpaulin would leak.

On our first might thers, we wulked n
couple of miles along the beach, finding signs
of nesting activity, bul only ope tortle, in
front of camp. The following night, Peter

" ite, with live manproves in background, on leatherback beach a hundred yards ffom swamp.
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and I left Erpest and Sybil in camp and
began the trek to the muain beach. Daring the
previons summer, there had been moderate
nesting on the amall beach on which we were
ecamped, but moat of the turtles came ashors
on & lohger beach reached after a twenty
minute walk through & woesded area, where
the surf washed up over the trees st high
tide, leaving no place for the lortles to neat.

That coastal aren experiences marked
changes in character during the passage of &
year. This year, on coming to the end of the
emall begeh, no living forest awsited, In-
slend, as Tar a8 we could see in the moon-
light, stretehed o gullory of dead trees, Homb-
less apires rising from the sand, some fifty
feet Lall. AL the auel a thick tangle of stumpsz
andl roots of dead trees began theough which
raer bmile eould pass,

We walked through the hleak, lifaless
morgue for twenty minubes, expecling o
come onlo the main beach at any time. Hot
the only chonpe was that the swamp oropt in
closer to the sea, leaving a strip so narrow
that at high tide the seq washes over into it

Theryia something disguieting about such
a place, in which one i surrounded by thou-
winds of dead trees, bul where oot a single
twig of any living vegetation is visible, Were
samiene 1o be washod ashore thers, e surely
waonld suppose himeelf to have been earried
to the end of the earth, o porhaps that he
wis the remaining surviver of some holo-
caust. When the maon is full, the eerie effect
iz enhanced. Each tree, costing o shadow,
becomes a atrange black silhoucite against
the eold light reflocted in the miasmic night.

W prossed on for another baenty minutes,
and still nothing was in sight but the gloomy
arboreal cemetery. We wers close to aban-
dening things, thinking that it might be
more Teasible to relurn and investigate the
area by daylight, when at last we eame onto
i break in the barrvier of stumps. It was
ghortly closed in apain, but was sufficlent
impetus bo apaer us on, Soon there ware more
openings, and less trees, and very gradually
tho foresl thinned out, Within ten minutes
we stond on & wide, sandy beach, having loft
behind the last solitary tres trunk for some
distance,

The beach wie un inviting place after
the wretched foreat. As Greenhood has said
of the whole const, but which iz eapecially
true of that extined jungle, theto is no bettor
place to feel the presence of “Great Mother
Nothing."

-,rnm---ll.l- * ; -— ngn
-l-iir_" - i ok | T
= =
| it
l"rf- 'L‘ Par=i 1y . ;
= P i L

5 n-.t_'_-:'\- |-_.

The leatherbacks were there, wheoes-
ing 1o the sand, The most we tagped in one
night during our stay was sevenly-thres,
but we wers lnte In the scason. During Moy
or June as many as thres bundred leather-
backs may nest along the main beach and
the camp beach in a single night! Only g
eral years ago, it was thought that finding
nealing leatherbacks was chaney snd spo-
radic, and anyvone seeing thees or four wouold
have considered himself doing guite well, OF
course, that remaing true everywhere except
st Organabo, and to o much lesser dogres,
Tronggin.

Having & eamp situaled on a leatherbaslk
beach can be hazirdous, Nothing happened
amiss this yvear, but several yvears apo ome
ploweed inlo the eamp and flattened aeveral
pote. Leatherbacks are nol perceptive orea-
tured, nnd if one happened to be walking in
the divection of a main beam of the camp,
woi unto those sleeping within!

Having determined the nature of the
bench, we eatablished o routing of alternat-
ing nights out, in which each of us turged
for twoe nights and stayed in the third. If
wae & pood ayatem, ginee by every thivd night
u rest was needed, and it provided Lhal some-
o would slways be in camp with Ssvbil,
There are jaguars and other eats on the
beach, which probably present no threat, but
nevertheless, caution ia betier than rogret,
Many of the turtles have deep sears on thedr
heads from attacks by jaguars, At Bigi Santi,
& jaguar wis killing green turtles regularly,

The walk was an all might one, depending
on the number of turtles to be tngred and
measired. We estimated that the totel] dis-
tanee covered was ab least twenty miles, no
eaay distance when wirestling with powerful
turtles along the way. I am atill earvving o
sear o my snkle, cansed by a slap from an
angry turtle, The foree of the hlow, even
though from the flat side of the flipper, was
&0 heavy that the akin just aplit,

The turtles varied in dispoaition from one
night te another. On one oceasion they might
be placid and easily tagged, only to be ner-
vous and resdy to leap away the following
night, The trends wore murked enough to
aliovwr 8 general atatement regarding the
turtles’ behuvior on a given night. Why it
wiak 80 can only b conjoctured. The state of
the moon acemed to bear no reladion. nor
did atmosphoric conditions.

At dusk we Fregquently foand hatehing
nests, foo often by the presonce of buzzards,

InteiAntineal Turle & Torinlpe Sackety
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KORDON CORFORATION

213083 Curlle Stresel, Hayword, Califarnia B4545
A RAKOWICZ-ROFEN ENTERFRISE £

Is your Sociely registered with
Kordon Corporation, the LS.
digtributor of TetraMin products? Valuable introductory marchandise,
show prizes, helplul hobbyist information — all can be oblained free
by your Sociely simply by registering. A public service to the terrarium
and aguarium hobbyist movements, no obligation whatever. Write to
Director of Public Relations —

which prey on the voung, They do nol, ns
has beesn suggesled, feml only on baby turles
that have died, bat are active predators on
them. Crabs pleg dake & toll; somelimes o
night our flashlights would [Huminate a
whost ermb skitleving aeross the aand, drag-
ping along the beheaded careass of a lockless
turtla.

VWhere do they go, rhm which have beat
the odds apd made I8 inte the sea and past
the hungry mouths of wailing sharks and
other fish? As yet, no one knows, Leatler-
baeks are very soldom soen betwesn hateh-
ling size and maturvity. They muy lead a
highly subaquatic lifu, o possibilily sup-
ported by s structure in the throat which
aida in oxygen exchange.

Wherever they do go, lhey scem to bave
beon velatively sueenssful there, judging by
their nombers in French Guiaon, o popila-
ton suffering almost no buman predation.
It ix ool an aiee that could conceivably be-
come & tourial meeen until every other bench
ini the world has beon ruined. So for the time
being, thelr future peems comparatively so-
cure, Hopefully, they will never be foreed
inte the precarioua status of the smaller sea

dumaleh, 1978

turtles, which are in dunger of extinction
becaure of thoir value as food and leather.
The unususl moerphelogy of leatherbacks iz
to thelr pdvantage: Uhey have soft, casily-
torn akin that would make poor leathor, Nor
ia their lesh of even average palatability.
For the time being, then, they have gquite g
favorahle chanee for remaining out of BT
Tegions of unimals being herded onto the one-
wiy pudh Lo extinetion.

—

THIS IS YOUR JOURNAL...

We continue to try to include a balanc-
ed variety of arlicles, notes, and ob-
servations. Excha of information

on hobbyist and scientific levels has
proven advantageous to all.

Only through our members’ support
and actual participation can Inter-
national Turtfe & Tortoize Sociely
Journal continue s valuable work,
You are urged to share your experi-
ences, items of interest, and results
of scientific investigation with our
readers.
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YOUN REF

i GOVERNMENT OF WESTERN BAMOA

ﬂapnrhnnnt of lerioultura APIA, WESTERM SAMOA

Foreats & Fisheriea
5 May 1972

Mr John Ball,

¢/~ Marine Programa,
Univeraity of Hawai'i,
Hemolulu,

HuiAT T,

Deax Jﬂhﬂ;

I understand from Steve Riti:arhuﬂh that you are in need of some
information regarding cur turtle=hatchling programme, To wit:

1e Zalcing of ezpa: Always taken within 1 day of laying, usually 4 houra,
Extra clutch removed as near intect and uvndisturbed as rossible, Fear-shaped
ege-uass loosely glued together with cloar mucus, This we try and breakeup

as little as possiblas, Egrs reburied in pimilay sand withdn 2 hours, at ssae
depth. Hatchery sand ssme hedght above 1.3.L. as original nest, Well-drained,
Fenced to keep out ghoat—crabs, end rats., Pencing taten down 2 feet below
gxound level to provent crabs ete, digging=under. FPit-traps for craba placed
inside hatchery compound,

2s Peng: Made of rows of bollow=brick placed on cement slab and plastered
on ingide, Rows of penma 8' x 5' % 2'. Water level, 1t &% , Seotion az under,
Water changed daily (minimum) A pen 8% x 5' can accommodate up to 400
hatchlings up to 1 month old,

Je Equipment: Butchers meat grinder, Chopping board. Pellet-machine
for 85% dried fish-mesl cals, (cske mn additive to reu fresh fish flakes and
shell~fish diet)., An autematic food dispenser set to & randon Operations would

be & very good investment. Human/Toed association built-up in & mere 4 deys
unless care is teken,

4e Belease Aze: 1 month, Two ressons:
(a) Yot enough staf?, funds etc, to raise turtlets
beyond this point.

(b) Fear of 'domestications! ang possible reduction of
their survival capabilitiea,

Released of f beaches of original laying, Ome or two comparative
sanples kept from esch batch, A11 Teleasings marked by clutch-ident nicks
in costal pargine,

5a Rosults: Overall hatchory hatchlings = 86% (includirg infortile eggs)
out of some 13,000 to date,

This is better than natural rate on & protected, fertile 'wild
nest,

[ Aeclaima: Since we have only been in oparation 14 months 1little
information on thia aspect, in fact, only 1 definite,

Original batch hetchling releage = 8 February 1971.
On March 16 1972 fishermen some 18 rdles I of ‘ordginal release point

s a w SR
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observed some 54 fTo 72 small turtlea, all of similar size swimning

outside reef in a scattered group. Largest "flock' locsls hed ever

seon, Spesred one only (eince emall aize) Ate it. By haovpen chance I saw
the shell next day. Cosstal ident., nicks showed it to be ohe of batch of

T3 released on 8th February, S5hell showed 27% greater growth than that of its
captive batch sibling. From above it appeers that:

1. Hatchlings survive,

2e Hatchlings atey together.

. 8 Relsased hatehlings have better growth end all=round condition
then capiive.

There you ere John that's all’l can say at present.

Youra sincerely,
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UNIVERSITY OF HAWAITT

College of Tropioal Agrioulture
Degarbaivnt of Anlmal Bedano

April 27, 1972

Dr. James P. McVey

Fishery Biologist

P.0. Box 1000

Koror, Palau .

Western Caroline Islands 96940

Dear Jims:

Thanks for your letter and the copy of your paper on the growth rate and
food conversion In young hawksbill turtles, This information will he helpfal
in providing a guideline against which we can measure our progress.

As you probably know, George Balazs i{s working with me on the turtle nutrition
project. Our studies are in the early stages in which we are testing different
forma in which to feed a formulated diet; the problem being to pet the Eood into
the turtle before it dissolwes or fouls the water, 1 puspect that this 18 4 much
greater problem with very young turtles than with the older animals. At any Tate,
we have not reached the point where we have any rations for vou to test at your
field station, and probably won't have until we complete some of the basic srtudies
on digestibility, digestion rate, Etc.‘Fb carry out this work we have to hold the
turtles in close proximity to our laboratories. For this reason, we hope that it
may be possible to cobtain 50 or 100 hatchlinge from you from time to time,

If you will let us know what type of feedstuffs are available on Palau in
addition to tuna scraps, we will try to use them in some of our Formulations ta
see if we can come up with a balanced feed.

There were a few questions concerning vour paper;

(1} You placed about 20 turtles in a 12" dismeter tank at one day
of age, At what a or welght did u find 1t necessary to

thin them out? ’c’_a;ﬂ? D s o 4,..,.?

(2} Are you keeping them beyond 6 months”
(3) Ae a conservation messure, at what age would you recommend release?

Hemke Fall oo 108 1825 Fmondson Bowd - Homobubs, Hewadl (9822 / Culile Adilrass: TNTRAW
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Dr. James P. McVey -2 - April 27, 1972

{4) What sort of mortality did you encounter? [Due to injuries
and/or other causes?

{5) At what turtle age were they still being attacked by herons
and kingfishers or other birds?

{6) I can underatand your concern for the Hawksbill, because it is
on the endangered list, but a@s a possible agquacultural enterprise
wouldn't Chelonia mydas be preferable?

(7} How are you marking your turtles?

You may be interested to know that we also found 1% gentigpn violet satisfactory
in treating injuries.

Sincerely yours,

]
i
.. I%Ei
E Ernest Ross .
Poultry Scientist |
ER:asm : '
Encl.
- chickens. I'm not sure this is the answer to the high price of H’
s
-
1I
i
#
s
o
3
i
L3

p.8.---I'm enclosing & bulletin which gives some informatlon on raising
cags. Unless well balanced feeds arve available, I'd say forget it.
1f you have specific questions, please write and 1'11 try to
answer them for you.
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April 7, 1972

Mr. Bill Elwell

Begicnal Peace Corpe Director
Yap, W, Caroline Islands
Hicronesin

Dear Bill:

We are getting a research project under way to study the outritive requiraments
of sea turtles with the object of developing cheap balanced diets that would provide
optimal growth rates. It is expected that the information derived will ba of value
to those interested in the conservation of the various species of sea turtles as
well &8s to those interested in rearing turtles as an aguacultursl enterprise.

Bob Brick indicated that you had an interest in sea turtles, and I am writing
to obtain any informatiom that you may have available concerning the results of any
previous turtles studfes or information of any om-going turtle studies im your area.

We presently have a small number of sea turtles which we have reared to one
month of age and have been attempting to develop a feed formula that would provide
a8 balanced diet. Our biggest problem a2t the moment iz to formulate it so that it
would hold together and mot foul the water without resorting to special binmding
agents. Any informatiom that you have on the growth of eny of the species of sea
turtles would ba helpful to us in evaluating our progress. Alsec, any dats available
on results of feeding hatchling turtles both natural and formulated Lype diets

Thanks for any information that you can provide.

Sincerely yours,

Eroest Hoss
Poultry Scieatist



PEACE CORPS/MICRONESIA

TRUST TERRITORY OF THE PACIFIC ISLANDS

Yap Diesricy
a
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Wesrern Car oling Jolamds

6545 April 15, 1973

Mr. Ernest Ross

Animal Science Dept.

College of Tropical Agriculture

Hawaii Agricultural Experiment Station P
1825 Edmonson Road

University of Hawaii

Honolulu, Hawaii 96822

Deay Ernest:

Thank you for your letter asking for information concerning sea
turtles, We do have an interest in the rearing of sea turtles here in
Yap but, as yet, that is about as far as we have gotten. I have been
working with Dr. James McVey in an effort to involve Peace Corps Volunteers
in an up-coming mariculture program in Palau but we don't have anyone
there yet. Part of Jim's project will be research in the feeding and
rearing of hatchling turtles but if you have begun you are probably in'
a better position to provide us with information, rather than the other
way around!

I would refer you to Jim for whatever information he may have. He
has done a limited amount of work with turtles and may have something of
value to you. His address is: Dr, James P. McVey -

Division of Marine Resources
Koror, Palau 96940

Good Iuck and best regards to Bob. I wish I could be of more help
to you.

sincerely,

ot o)
William R. Elwell

District Representative
Peace Corps Yap/Palau



Harch 23, 1972

Mr. Eugens Eridler

Wildlife Administrator

Butesu of Sport Fisheries
& Wildlife

337 viwaiu Scireet

Eailua, Bawail %6734

Daar Mr. Eridlar:

Tha attached cteacative project cutline gives soms of the basic objectives
of the proposed vessarch. Jhile the =a jor thrust of the work will be nutritional
in mature, wve vill also ba very such interested im all sspects of management,
Swch fsctors as temparaturs, concentratios of nusbers. light iactenaicy, ecs.,
will alse be studied as the availability of saisala asd the flaxibility of the
exparissntal plam parmit.

In addition, we hope to make obssrvations oa the fertilicy and hatchability
of the aggs and would alse like to attempt artificial incubation of soms of the
eggs in our chick imcubatara.

We hopa that it will be possible fer us to obtais sces Chelonia eggs for
these studiss, and hopa furthar cthat ic will be a stisules [or others to atedy
the distribution of Chalonis sydas snd other sea turtles la Hawaiian waters.

Simcerely,

Ernast Heas
Foulery dciemntist

ee: George Bmlazs
De. Bardach
br. Halfrich



Apeil 7, 1572

Mr. Jim HeoVay
FKoror, Falau
Caroline Talandas
Mieronesia

Dasr Tim:

We are getting a research project underway to atudy Che nutritive reguirements
of sea turtles with the object of developing cheap balanced diets that would provide
optimal growth ratea. It is expected that the information derived will he of value
to those intereated in the conservation of the various species of sea turtles as well
aa to those interested in rearing turtles as an agquacultural enterprise.

Bob Brick indicated that you had an intereat in sea turtlas, and I am writing
to obtain any informaticn that you may have available concerning the results of any
pravious turtlas studies or information of any om-going turtle studies in your area.

We presently have a small number of sea turtles which we have reared to one
month of Aga and have been atctempting £o develop a [eed formula that would provide
8 balanced diet. Our bigpeat problem at the moment iz to formulate it so that it
would hold together and not foul the water without resorting to special binding
agenta, Any informacion that you have on tha growth of any of the apacies of sea
turtles would be helpful to us in evaluating our progress. Also, any data svailable
on results of Feeding hateéhling Eurtles both natural and formalated type diets would
be helpful.

Thanks for any information that you can provide.

Sincerely yours,

Ernest Ross
Foultry Scientist

ER:eam



UNIVERSITY OF HAWAII

Marine Programs /

BEA GRANT

20 July 1871

Dr. Ernest Ross
Animal Sciences Department
Henke Hall

Dear Dr, Hoea,

This iz a note to keep you appraised of the latest develop-
ments concerning turtles. After talking with you and getting my
interest re-kindled and after having talked with Dave Olsen of
the Bureau of Sports Fishing and Wildlife, I approached Phil
Helfrich at Coconut Island, What follows is a summary of infor-
mation and the preaent status of the idea.

As the Leeward Islands are designated a wildlife refuge
they come under the control of the Bureau, Entry 1é prohibited
gave for well developed sclentifie work under strict control of
the Bureau. Dave Olsen outlined these requirements and offered

gome guidelines concerning the study that we would like to under-
take,

The green sea turtle is considered a prime candidate for
the "endangered apecies" 1list, as you know. As such it will
receive extra protection in our refuge system, However, this
doesn't necessarily preclude any work with this species. Ours
would be a study that would require the removal of small numbers
of eggs and/or young over some period of time, The removal of
animals, aceording to Mr. Olsen, entails closer scrutiny and mare
paper work, but is not prohibited entirely, We will have to
develop our ideas in the form of a proposal for the review of
Mr, Olsen and Mr. Geme Kridler who 1s in charge of the Bureau's
local office.

Phil Helfrich at HIMB is enthusiastic and proposed that we
also consider the same sort of study for the hawksbill turtle
which is in rowghly the same position vis-a-vis extinction as
the green sea turtle. He apparently has access to fish plant
offal that the carnivorous hawksbill might be able to use.
Where and under what rules these animals are found is beyond me
now. It's just s thought,

Fhil sees the problem as we do, that is, one essentially of
nutrition and envirommental conditions. We may also need broader

Gpalding Hall - Room 2536 2540 Mails Wy - Honohnle, Hawall 5823 /Cabls & (dress: CRTHAW



SEA GRANT
PAGE 2

Dr. Ernest Boss
7=20=71

gervices of the Animal Sciences Department in the areas of di-
seases and parasites, I don't think facilities will be any
problem gz space may be avallable at HIMB, at the Kewalo Facility,
and perhaps even at Waialae,

AL this point we need to spell out our project, timetables,
and requirements in the way of site wisits, eggs and/or young,
and the like. If you can keep me informed of the requirements
and comstrainte of wour particular interest, I will proceed to
develop a rough draft of a proposal.

sinceraly,

John Ball
Advigory Speclalist

cc: Mr, Dawve Oleen
Mr. Gene Fridler
Phil Helfrich
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Hovember 23, 1970

Mr. Charles LeBuff
Lighthouse

Sanibel Ieland
Florida 33957

Deay Mr. LaBuff:

Earlier this year, I had the plessure of visiting with you at your
loggerhaad research station on Sanibel Island. At that time, you explained
your operation and discussed the problem of sexing the young loggerhead
turtles. We also discussed the possibility of your sending some of the

younp preserved turtles to me here to see whether I might be abla to assist
you in this matter.

I am now back at the University of Hawai{ and would be in a position
to look at some of the apecimens if they are available. It would be helpful
to have the specimens grouped or identified acecording to age and hatch.

Sincerely,

Ernest Boss
Poulbtry Scientist
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SPECIES

. Carznx mate
{omaka)d

Coryphena
hi DRUTUS
(mahimahi)

Crzthanodon
soaciosus
mlual

Folvdzcivius
sexifilis

(moi)

Qctonug
cyanes

Scylla serrata

{Samoan crahb)

ECOLOGY

Larval mﬁcuwmu
completed

Locatien and
capture of adults

Location and
capture of eggs

Studies of adult
ecology completed

Sufflcient datag
discentinue
studies

Sufficient datas
discontinue
studies 3

HAWAII INSTITUTE OF MARINE BICLOGY

ACUACULTURE mELmE

April 4, F@um_

REPRODUCTIVE BIOLOGY

Laboratory rearing through
metamorphosis

Seasonal study of gonad
development In progress

Laboratory rearing through
metamorphosis

Field-investigaticn

Mating occurs in captivity;
includes yesar-round
inducement of breeding

Hatching occurs in
captivity _

NUTRITION DISEASE

Establishment of cell
line; basis for study
of other fish species

Studies in progress of
nutritional require-
ments throughout life
cycle

studles of nutritional
requirements begun

Studies in progress of :
nutritional requirements - i
throughout 1life cycle;

compounded food

Studies 1n progress of
adult growth response to
natural and artificial
foed; determination of
dietary protein and
amino acid requirements

FACILITIES



Hawali Institute of Marine Biology

A=1aculture Program

axil 4, 1972

Faga 2 :
*  ECOLOGY
EDECIES
Fanzaus ! Sufficient datas
rerainatus T discontinue
studies i

Inventory and
evaluation of
naturally oc-
curing popula-
tions planned;
natural food and
site limitations

Callana sp.

REFRODUCTIVE BIOLOGY NUTRITICH DISEASE

Hatching ¢ccurs in captivity; Studies in progress of
refine studies; try out nutriticnal requirements
Florida endocrine throughout life cycle; |
experiments < compounded food

Coordinatlon with other agencies working in aguaculture in Hawails:

Oceanlc Institute:r Reproductive Biology Cormittee; exchange of informatien and smﬁmﬁwmpmu 8.9, ,

- algae culture, Corychena hippurus

State of Hawaiis

Fish Farms :msmmﬂu Advisory savices to several projects; cooperative arrangement in use of ponds

="

Advisocry services to Macrobrachium project

for Artemia culturas

-

FACILITIES ENGIHEEER

Design of mechanize
shrimp production ¢
cormercial level




