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PELAGIC FEEDING HABITS OF TURTLES IM THE EASTERN PACIFIC

In the course of analyzing field notes of J.R. Slevin made during the
expedition of the California Academy of Sciences (CA3) to Galapagos 1905-1906,
I dissovered a reference to two specimens of loggerheads (later oconfirmed as
Lepidoghelys g¢livacea by examining specimens at CAS) captured in the viclinity
of Galapagos which contained fish eggs in the stomachs. flocording to Slevin,
a female captured 25nm sguth of Isla Espancla 11 June 1906 had the stomach and
intestine filled with fish eggs whieh showed no sign of digestion. A female
collected 175 nm south of I=sla Eapanola on 18 June 1906 was also found to have
the stomach filled with fish egga. Slevin provided no other description of
tha eggs.

On 8 March 1980 I was present when two Lepidochelys olivacea and one
Chelonia mydas captured approximately HOnm offshore from Manta, Provinecia
Manabi, Ecuador were butchered. The stomachs and intestines of the Lepidoche-
lys were nearly empty, except for a brown to greenish brown liquid and few
clumpa of medusas. The stomach of the Chelonia contained an eatimated 0.75-
1.0 liters of fish egga. The eggs were approximately 1-2mm in diameter and in
large clumps. Some clumps were attached to small pieces of sargassum, but the
volume of the Fish eggs exceeded that of the sargassum by 10:1. Although the
eggs appeared to have been attached to the sargassum prior to ingestion, the
Sargassum appears to have been ingested incidental to the fish eggs rather
than the opposite situation expected from a turtle considered to be predom—
lnately an herbivore. The green turtle was probably an immature female and
had a curved carapace length of Ticm. The fisherman that caught these and
other turtlea captured them on hoolks suspended near the surface and baited
with a small fish locally known as gato. They reported that both spenies of
marine turtle (Lepidochelys and Chelonia) were often caught on hooks at a dia-
tance of 1-2 houra from shore by outboard launch. According to the fisherman
who butchered the turtles, the eggs were those of the aguja {needlefish}. A
sample of the eggs removed from the green turtles was examined by E. Peter H.
Wilkens, National Marine Fisheries Service, Scutheastern Fisheries Center,
Galveston Laboratery. According to Wilkens the eggs are most likely those of
halfbeaks (Exocoetidae} or needlefishes (Belonidae). The size of the eggs,
the number and placement of the filaments moat closely resemble descriptions
of halfbeak eggs.

In Decembar 1979 Ms. Coppelia Hays recounted having observed fish egga
in the stomach of an immature green turtle from Peruvian waters. Hays was
informed by a local fisheries biologist that the eggs were from flying fish, a
cloge relative of the halfbeak.



The significance of marine turtles feeding on clumps of fish eggs in
pelagic aituations is as yet unolear. However such a food item offera a
potentially important nutritional source to immature or nonreproductive indi-

viduals.
THOMAS H. FRITTS

U.8. Flash and Wildlife Service, Denver Wildlife Research Center, Tulane
University Museum of Natural History, Belle Chasse, Loulsiana 70037 U.S.A.

PLASTIC JELLYFISH

There are several reports of the ccourrence of plastic in the stomachs
of sea turtles (Brongersma, 1968, Proc. Koninkl. Nederl. Akad. van Wetenschap-
pen Ser C 71, 128-136; Hirth, 1971, Fisheries Synopais 85, FAO, Rome; Hughes,
1974, Investigational Rep. 35 & 36, Oceanogr. Res. Inst., Durban, 3. Africa:
Carr and Stancyk, 1975, Biol. Conserv. 8, 161-172). The suggestion that tur-
tles mistake plastic for jellyfish is not new but no one has attempted a quan-
titative assessment. This note presents evidence on leatherback turtles, Der-
mochelys coriacea, showing that ingeation of plastic is common.

Stomach ocontents of leatherbacks have been admirably reviewed by
Brongersma in 1960 (Proc. Koninkl. Nederl. Akad. van Wetenachappen Ser C T2,
76=102); he concluded that jellyfish are a major food item. While working on
4 monograph on this species, I have assembled more recent data; Dra. Marx,
Rhodin, Shoop and Threlfall kindly provided information. Listed below are all
the cases since Brongersma's review that I am aware of where stomacha of
leatherbacks have been examined, excluding data from a Jjuvenile (Brongerama,
1970, Proc. Koninkl. HNederl, Akad, van Wetenschappen, Ser C 73, 323-335) and
from an adult found dead on the beach in French Guiana {(Mrosovsky and
Pritchard, unpublished). Of course some reports may have been missed and
other dissections may have gone unreported. Nevertheless the sample is suffi-
clent to show that the eating of plastie is not just a rarity: 7 out of 16

~cases, that is 44% of the leatherbacks examined had plastic {or cellophane) in

their stomachs.

With plastic, or cellophane {other stomach contents not listed here).
cellophane sandwich bag (Marz H. pers. comm. 1970)

plastio bags, specimen De 49bis (Brongersma, 1972, Zool. Verhand. 121)

heavy plastic sheet, 3 x 4 m (Hughes, 1974, op.cit.)

several piecea of plastic (Fhodin, A.G.J. pers. comm. 1980; see Figure 1)
plastic and plastic spoon (Rhodin, A.G.J. pers. comm. 1980; see Fig. 1)

small pieces of plastic (Rhodin, A.G.J. pers. comm. 1980)

pieces of plastic bags (Duguy et gl. 1980, Ann. So¢. Sci. Nat. Charente-
Maritime 6, 681-691)



Figure l: Plastic from stomachs of 2 leatherback turtles.




Without plastic (other stomach contents not liated here)

Montoya, A.E. (pers. comm. to Pritchard, 1971, IUCN Monogr. 1, Switzerland)
specimen De 63bis in Brongersma (1972, op. oit.)

2 cases, Olusing (1973, Salamandra, 9, T7-80)

2 cases, Threlfall, W. (pers. comm. 1979)

2 nasea, Shoop, C.R. {(pers. comm. 1979, 1980}

Duguy ot al. (1980, op. oit.)

For a number of animals the immediate cause of death was becoming entan-
gled in [fishing lines; death cannot be attributed directly to the plastic.
However, in one case the plastic was ao large, 3 x 4 m (Hughes, 1974, op.
eit.) and in another (Duguy et al. 1980 op. cit.) the turtle was in such an
emaciated state with atomach pathology consistent with an cbstruction, that it
seems highly probable that the plastic had been harmful. Even the smallar
amounta of plastic in the other cases could have made the turtles less healthy
by decreasing absorption from the gut.

Un the basis of the data given, Wl% of adult non-breeding leatherbacks
have plastiec in their stomachs. An animal that can gulp down a Portuguese
man-of-war does not necessarily survive eating an inert plastic bag.

N. MROSOVSKY
Departments of Zcology and Paychology, Univeraity of Toronto, Toronto,

3
141, Canada. (temporary address: Department of Zoology, ABRG, South Parks
Road, Oxford, U.K.).

Note added in proof. A recent article reports that 7 cut of 8 leatherbacks
found in the summer montha near La Rochelle, France, had swallowed plastic
(Duron, M & Duron, P. 1980. Courrier de la Nature 69, 37-U41).

KEMP'S RIDLEY: THE 1980 SEASON AT RANCHO NUEVO

’ (based on information presented by P.C.H. Pritchard and R. Marquez at =a
meeting of the Mexus Gulf Sea Turtle Working Group, 15-16 October 1980, Tam-
pleo, Mexiaa.)

Studies and patrols at Rancho Nuevo took place from April 16 to Auguat
8, 1980, A few nesta were made before the arrival of the Team in April: the
laat recorded nesting took place on July 24, and the largest single day's
nesting (120 npests) was June 15. About 1,000 nests were laid, a significant
percentage of them unusually far to the north where they were only discovered
by aerial preconnaissance. About 100-130 nests were lost to poachers. Other
difficulties this year included the extreme drought conditions that probably
reduced the hatching percentage in the nest corral, and hurricane Allen, that
flooded the hatchery late in the season and destroyed B0 nests. However,
37,378 hatchlings were successfully released at Rancho Nueve, and an addi-
tional 3,000 egga were flown to Padre Island for incubation. The hatehing
rate of the Padre Island eggs was, as uaual, very high -- about BN%.



TURTLE PARK IN BALI

{from the Indonesian Nature and Science Newsletter, 1980,15,6-T)

A special Turtle Fark is going to be developed this year and will be
improved as a recreation site in that island. In order to develop the area,
the local government there has set aside a asperial fund of about 7 milliem
rupiahs. The Head of Fishery Research there, Ir. Anak Agung Gde Harmoni
recently sald that the improvement of the turtle park has two main aspects.
Beside being & recreation site, the park will alsc be developed as a breeding
site for animal protein in Bali. As is well-known the meat of the sea turtle
is also eaten by the people here. Every year a number of turtles are caught
and sold in the markets. They are caught in the West HNusa Tenggara waters,
East Nusa Tenggara and Madura waters. Besides being a source of food the tur-
tle meat is used in some traditional ceremonies there.

Support for this newsletter came from H,.C, Mittag, Dr. J. Mittag, the Univer-
ity of Toronto and World Wildlife Fund Canada.
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EDITORIAL

With characteristio flair and good lock, Peter Pritchard and his gol-
leagues have discovered vast aggregations of leatherbacks along the west coast
of Mexico. Although It was known before that leatherbacks nested there (Marc-
guez, R. 1976, Ser. Informaclion INP/SI 183, Instituto Nacional de Pesca, Max—
ico; Marquez, R., Villanueva, A. and PeNaflores Ciy ms}y the eaxtent of thie
population was only revealed by Pritchard's aerial survey, Oct, 31-How, 1;
1980. According to his estimates (ms submitted) about 30,000 females come
ashore each year between Maruata in Michoacan and Ixtepec in Oaxaca. These
estimates involve guess work amd should be debated when the details are avail-
able ‘but even if revised downward, they still mean that more than double the
number of leatherbacks exist in the world today than was thought previously.

This is wonderful news. But it has a darker side: many nesting leather-
backs are being killed. Some 50 carcasses were seen on the beach at Bahia
Potosi alone. There were 18 at Piedra de Tlacoyunque. Killing leatherbacks
there has been going on for some time: in 1978 I found 9 carcasses on part of
the beach at Tlacoyungue and 4 were noted by Pritchard in 1871 (IUCHN Mono-
graph, Wo. 1, 1%71}). Thie slaughter is probably already making an impact

because in the aerial survey track density was less on beaches where there
Wiaba MosLt carcasses.

4l Killing breeding female leatherbacks iz poor biology and poor economica.
The reason Is simple: the leatherback takes a long time to mature but once
mature lays many eggs. The value of the meat and eggs can be compared
directly in monetary terms in places where they are both eaten. At Piedra de
Tlacoyungue in 1978 I was told that meat sold for around 60 pesos per kilo and
the egge for B pesos wpach. From these figures one can palculate how many
times a turtle must lay for the value of the eggs to exceed that of the meat:



Data

Valus= ﬂ_.E Mt

Carapace length
= 147 cm

Weight = 295 kg

Walght of meat
= 103.2 kg

Price of meat
= bl pesosSkg

Value of meat
= 5192 pesos

Valus of Eggs

Clutech slza
= 70

Cogt per egg
= § pesos

Value of 1 olukah

= LE0 pesos

Bagig for assumptions and comments.

Mean over the curve measure [for
Tierra Colorada (n = 13, Mrosovsky and Marguez, unpublished)

Pritchard (1971, IUCH Monograph Mo. 1) teported that a
leatheacback with & 149 cm carapace welghed 295 kg,
Since his measiurea was straight lipe, ik ia nok likely
a 147 om over the curve leatherback would weigh more.

Rebal (1974, Bea Turtles, Uniwversity of Miami Press)
states that the "flesh of a green turtle, including the
guscles, constitutes about 40% of the body weight."

At the Cayman Turtle Farm a 100=150 kg green turtle
yielda about 20% steak (Wood, J. pers. comm.).

The latter figure may be more accurate but a
leatherback with a less bony carapace and plastron and
oh a less rich diet probably has more of its weight

ag meat —-——— at a guess 35%.

Az reported by people at Tlacovungue, 1978,

Mean for Tierra Colorada (n = 11, Mrosoveky, unpublished).

As reported by people at Tlacoyungue, 1978.

Assuming 1 clutch iz collected when

Humber of times a leatherback has
to lay for the value of the eggs

turtle is killed for meat.

_ 6192 + 560
560

Serans il

= 12.06



Humber of breeding seaszons a Apsuming the average leatherback
leatherback has to gtay alive lays 6 times in a season, Bven if
for the value of the eggs to it lays only 5 clutches/season, the
exceed that of the meat figure is still close to 2.

= 21

There are reasons for thinking that most leatherbacks breed in more than
ane Season. From 1970-1973 38.1-42.5% of females coming ashore at Trengganu,
Malaysia, had been tagged in previous years (Hiew, W.P. ma. co. 1974). This
figure is surely wery conservative. It makes no allowance for shedding of
tags, thought to be especially high by leatherbacks with their soft easily
torn flippers. It does not do justice to multiple remigrations. Both the
data from Trengganu, and the implausibility of an animal taking so many jyears
to mature and then nesting in only one or two seasons, suggest that leather-
backs in Mexico would generate more revenue if left to lay thelr eggs rather
than taken for their meat.

But for an individual on the beach a better strategy might be Eto take
the meat while he can; he might not be the person who collected the eggs later
on., For the community as a whole it would be better to harvest the eggs.
Killing the adults is another case of the "tragedy of the commons"™ (Hardin,
1968, Science, 162, 1243), even more 50 when only a small part of the meat is
taken as happens not infreguently (Pritchard, pers. comm.).

Thers are assumptions, of course, undeclying these contentions. The
calculations above should be refined in the light of additional data, redone
in terms of protein values of meat and eggs, (cf. Hendrickson, 1358, FProc.
%0l., Boo. Lond. 130, 455-535 for calculations for green turtles) adjusted to
make allowances Eor interest earned if money from the meat was put into the
bank and modified if the oil was used, Undoubtedly they can be improved. But
what is remarkable is that such calculations are s¢ seldom made, that so lit-
tle thought is given to problems of resource use, Even some of the most basic
fatts are lacking. For instance, there are no figures on the amount of meat
in a leatherback or its protein content, Such gaps in part reflect the preoc—
cupation of conservationists with creating reserves rather than becoming
involved in use of turtles as a valid conservation technigue (Hughea, 1973,
Marine Turtle Newsletter, MNo. 13, 13=14; Mrosovsky, 1979, Marine Turtle
Hewslatber, Ho. 1%, 1-4; s=ee also World Conservation Strategy, 1980,
IUCN/WeF). It is not likely that 1000 kms of rugged coastline along the west
of Mexice is about Eo become an effective sanctuary for the leatherback tor-
tle. It is just conceivable that if people found they could earn mora by col-
lecting eggs than killing adults, and could be giwven a stake in the resource,
then a community controlled harvesting scheme, combined with protection of the
remaining eggs and tourizsm, might be feasible. Regulated but legal taking of
leatherback eggs would be better than uncontrolled poaching of bresding
females. Bveryone, together, would be richer.

{7



QRXACA, 1980

From 10 September until 19 October 1980, T visited the turtle slaughter
houge in Oaxaca, Mexico, to collect material for an age determipation study.
PIOSA had been Sold to PROPEMEX, a para-statal organization that processes and
markets a variety of fishery products iri Mexico [(see Marine Tur;tu ueysletter
1978, Mo. 7, l-4; 1979,8o. 13, 10—-13; and 1%80,Mo. 16, 5 for discussions of
FIOSA}, The echange in ownership éid not evidently offect parsomnel, for the
staff from the manager of the operation in Puerto Angel to the Labsourers in
San Augustinillo were the same as the year before. Apparently the procesaing
operation for turtles hag had no major changes either. The packing plant in
Puerto Angel has acguired some large shrimp sorting equipment, and there was
talk that they would begin to branch out into other fishery products. The
previous owner of PIOSA is sald to be involved in tuna flshlng, but it is not
known if this is related.

guotas for 1980, set by the Instituto Nacional de Pesca (INP) were B80%
of those issued for 1979, and pertain only to Lepidochelys alivacea. Mo other
species can be taken legally in Oaxaca. In 1980, on the recommendations of
Dr. R. Marguez M. and the INP, a law was passed prohibiting the catch of tur-
tles between Puerto Escondito and Puerto Angel, the maln area of offshore con-
centration for the Eacobilla arribada rookery. There were some delays and
some misunderstandings in communication and implementing the law, but as of
October several fishing cooperatives had@ been charged with infractions. The
cateh of turtles for leather and meat is thought by fishery personnel to be
fairly well controlled.

AE marine turtle meat can no longer be imported legally into the USA
{8r. Suarez, previous owner of PIOSA, has been charged by the U.5. Gowvernment
with illegal importatlon}, the meat is consumed within Mexico, It iz exported
from Puerto Angel to Mexico City and from there much of it is said to be dis-
tributed to Sonora where It is in great demand. Relatively little turtle meat
geems to be eaten in Qaxaca. All of the skins are exported from Daxaca. Egg
poaching and black markets in turtle eggs continoe to be a daunting national
problem, In November the Departmento de Pasca apprehended a single consign-
mant of some 60 thousand eggs. Concern for management and conservation is
increasing in the public eector. An hour long television spaclal devoted to
problems of marine turtles in Mexico was shown in Septembar, and despite some
errors, 1t had considerable impact. There have also been several articles in
local newspapers criticlsing the rate of exploitation.

Although the guota was lower than in 1979 and management practices are
bekter controlled, the numbers slaughtered legally are =till large. Oaxaca's
October guota of 12,000 was filled to the last turtle. On many days 500
animals were killed, and although workers claimed that in earlier years two or
three times this number were slagghtered daily, the sight of hundreds of dead
turtles in a pile is dumbfounding. Considering that more than 90% of the
catech is reproductive females, it is hard to understand how the population is
maintaining itself. Indeed, whether or not the turtles are sustalning this
level of exploitation is a moot point; it is common knowledge in the INP  that
at least three major populations of Lepidochelys clivacea from Paclfioc Mexico
no longer produce arribadas, although there are no publications documenting
this. Yet, arribadas still occur in Oaxaca, despite some totally lnaccurate
doomsday cries from the international media (e.g. IUCH Bulletin, June 1379,



P 42, There were four arribadas at La Esccbilla in 19850:; unfortunately I
did not arcive in ODaxaca until after the third, and although I waited for the
lagt nesting, 1t did not occur until after T had lsaft. Studieas of Lie. C.
Peﬂaflgres 5. indicated tenz of thousands neating in each of khe arribadas  in
late July, late August, and early September. The fourth aregibads coourred in
parly Hovember, when the INP team was in Mexico at a meeting on turtles, so no
ectimaten ware made, but apparently this arribada was also u:'ﬁai

There is hope for more rigorous management of the Oaxaca population.
The INP plans to increase its efficiency in monitoring populations, and major
iltems of eqguipment (e.g., radice and vehicles) have been reguisitioned.
Senior personnel are hoplng to spend more time in field work and research, and
stricter fisheries regulations are being considered. MWumerous university stu-
dents are also involved in research on Lepidochelys including: temperature and
gex determinaktion, morphometrics, analysis of stomach contents; incubation
boxes, and facktors related to arribadas.

J. FRRZITER

Depactsent of Zoological Research,; WNational Zoologlical Park, Smithsonian
Institution, Washington, D.C., 20008, USA.

STRANDED TURTLES: SOUTHERN US5A HOTLINE MOMBERS

Information on stranded, beached, injured and marked turtles i= wanted

by warious US government organizations. The following toll free telephone
lines may be used:

Florida: 1=B00-432-6404
Southeast US: L1-800-327-6545

For [urther information contact Daniel K. Odell; School of Marine and

Atmospheric Science, University of Miaml, 4600 Rickenbacker Causeway, Miami,
Florida, 33149 USAH.

LEATHERBACES WESTIHG IN THE DOMINICAN REFUBLIC

Table 1l gives the results of a survey made dn 1980 in the Dominican
Republic (this should not be confused with Dominica, as was unfortunately done
in A report of my survey in the Oryx, 1980, 15, 430-431). I estimate from
interviews with inhabitants of the Dominican Republic that 300 leatherback
turtles nest there each year.

Favoured beaches are those without offshore fringing reefs or human set-

tlements. Hewvertheless nearly all nesting adults and their eggs are taken for
food.



Pable 1. Estimated numbers of female leatherbacks nesting in the Dominican

Republic.
Location Informants' estimates Estimated
Nightly Annual Annual
*
Playa des Muertos 2=5 S0=60 40-120
Playa Macao 3-4 loa E0=80
Playa San Luis 1-3 45 20—60
Playa des Aguilas 1-2 i 20-40
&
Miches = Cabo Engano — 2=12 2
{excluding concentrations
abova)
Magua - Cabo HSamana 4 legs than 104 B0
240
Digperzsed othet - - &0 2]
TOTAL 300

&
Range estimated by different informants.

J.P. ROBE
Museum of Comparative Zoology, Harvard University, Cambridge, Massachusetts,
02138 USh.

TAMPA SYMPOSIUM PUBLISHED

The symposium on the "Behavicral and Reproductive Biclogy of Sea Tur-
tleg® held at Tampa, Florida, 27-30 December 1979, has been published in Ehe
American Zoologist, 1980 Vol. 2 No. 3. Copies may be obtained for £9° USA in
the US and Canada and $10 U$A for other countries from: The American Zoolo-
gigt, Box 2739, California Lutheran College, Thougand Oaks, California, 91360
USA. There follows a list of contents and a comment.

D.H. ﬂwenal Introduction to the symposium: Behavioral and reproductive
biclogy of sea turtles. .... 485

H. N:naﬂ?skyz pedication to Archie Carr. .... 487

A. Carr3 Some problems of sea turtle ecology. .... 4HG

J.R. Wood aEd Reproductive blology of captive green sea turtles

F.E. Wood Chelonia mydas. .... 49%



H.F. Eirth5 Some aspects of the nesting behavior and reproductive
blology of sea bturktles. ... 507

E. ﬂithamﬁ The "lost year”™ guestion in young Sea EUrtleS: ... 525

M. HIQEGFEEIZ Thermal blology of sea turtles. .... 531

D.W. Owens’ The comparative reproductive physiology of sea turtles.

i 09

E, E-i.lu':!'H:'iI Evolutionary and functional aspects of pituitary gonado-
tropins in the green turtle, Chelonia mydas: ... 565

R.A. nchernanﬂ Physiological and ecological aspects of gas exchange by
gsea turtle egge. ... 575

R. Eange:lg Patterns of phylogenetic differentiation in the toxoche-
1yid and cheloniid sea turtles. .... 585

J.R. Hendrickson " The ecological strategies of sea tuctles. .... 597

P.C.H. Pritnha:dll The conservation of sea turtles: Practices and problems.
L Eug
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Department of Biology, Texas A & M University, College Station, Texas,
77843 USA.

Departments of Zoology and Paychology, University of Toronto, Toronto M58
LAl Canada.

Department of Zoology, University of Florida, Gainesville, Florida, 32611
USA,

Cayman Turtle Farm Ltd., P.O. Box 645, Grand Cayman, B.W.I.

Department of Biclogy, University of Utah, Salt Lake City, Utah, 84112
UGA.

Florida Department of Natural Resources, 100 Eighth Avenue SE, St. Peters-
burg, Florida, 33701 USA.

Department of Zoology, University of California, Berkeley, California,
94720 USh.

Fhysiclogical Research Laboratory, Scipps Institution of Oceancgraphy, La
Jolla, California, 92093 USA.
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Department of Ecology and Evolutionary Biology, University of arizona,
Tuscon, Arizona, B5721 USA.

Florida Audubon Boclety, Pi0. Drawerc 7, Maitland, Florida, 32751 U5a.



A VOICE FROM THE INDIAN OCEAN

I noted with satisfaction that the latest edition of the American Zgolo-
gist (1980, wol. 20(3)) is devoted to a symposium on the Behavioural and
Reproductive Biology of Sea Turtles. This provides a satisfying 1llustration
of how f£ar the stoudy of these important reptiles has come in the last twenty
vears, for despite the difficulties of studying animals that are only really
available during their breeding seasen, we find a level of seientific eyper-
tize and originality that might be envied in those studying Far more accessi-
ble creatures. In a world in which small groups of people are valiantly kry-
ing to persuade mankind that the conservation of natural resources should bea
our paramount concern, it is encouraging to find a wide ranging group of biol-
ogists whose work 18 in the Eorefront of this movement. Sadly the world con-
servation movement so often finds it difficult to reconcile emotlonal involve-—
ment with animals, with the egqually urgent need to manage natural populations
ta the benefit of both man and other living organisms. In this connection it
iz interesting to note that some of the most interesting information on
features like age at sexual maturity comes from a captive colony of green tur—
tles (Chelonia mydas) located at the Cayman Turtle Farm Ltd.

Marine turkles are closely associated with oceanic islands of the Wast
Indies, the Pacific and the Indlan Deean, and not surprisingly the greatest
problem faced by these populations is increased hunting pressures from rapidiy
increasing human populations and the pressures on their breeding beaches from
building developments aimed at bourism. Tt is interesting here b0 note that
although endemic glant tortoise populations on the islands of the Indian Ocean
were exterminated within one hundred years of their settlement, the sea turtle
populations have not faced a similar fate in these regions until the present
century, pressures on turtle stocks being far more closely related Eo human
population increase than great advances in the technology employed in their
capture.

Large land mammals with long generation times have been lost from all
the major continents since the arrival or evolution of man. Their slow turn—
over times (expressed as the production/biomass ratio] are gquite wunable to
cope with even low levels of harvesting. Giant tortolse specles located on
widely separated groups of oceanic islands have suffered & gimilar fate, and
all these events may be shown to coincide with the arrival of human settlers.
Indeed at the present time the only surviving populations are on the Galapagos
Islands {c 10,000 animals) and Aldabra Atoll (c 150,000 animals) wheta thick
vegetation overlying a coarse and eroded coral terrain in the latter has prob-
ably been the major factor in Eheir survival.

Bldabra lies 150 miles slightly west of the northern tip of Madagascar.
This large (35 km. long) and relatively undisturbed coral atoll has been the
cantre of a detalled scientific programme which was initiated in the late
1960's by the Royal Society in London, following the decision of the British
Government to abandon plans to build a strategic air base on the atoll, A
paramount theme of this research has been an investigation of the ecology of
the giant tortolse (Geochelone gigantea) which has to date studied their popu-
lation dynamics, movement, reproduction, feeding and tortoise vegatation
interactions. Perhaps the most interesting discovery is that the tortoise
population on Grande Terre is food limited, and that the shortage of nutrients
results in the production of only 5 eggs per nest against up to 15 eggs perc



nest on  the nearby Isle Malabar where a population of only 2000 tortoises ig
located.

Althoogh in terms of the total number of Furkles nesting in  the Indian
Dcean, the estimata of 700 green turtles nesting between May 1975 and April
1976 on Aldabra is quite small compared with the huge numbers found on Europa
and Tromelin, the undisturbed nature of Aldabra and its guite rinid proteotion
means that these animals represent an important breeding reservoir for this
part of the Indian Ocean. Aldabra comprises part of the Republic of the Sey-
chelles and since 1980 the Royal Society's responsibility for administering
the research station has been vested in the newly formed Seychelles Islands
Foundation. This body is at present attempting, with 1limited success, to
raise sufficient funds to ensure the effective continuation of this important
resgarch station. 1In order to guarantee the preservation of this unigue
environment it is necessary for the Foundation not only to raise funds for the
Atoll's administration but alsc to interest scientific bodies throughout  the
world in sending groups of biologists to work there, Without the presence of
a sclentific community the very purpose for which the station was founded is
likely to fail, and in consequence the atoll's unigue blota lest to mankind.
For the herpetologist the turtle, tortoise and lizard populations offer a wide
range of exciting poesibilities,

MALCOLM J, COE,
Department of Ecology, University of Oxford, O%1 3PS, U.K.
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PAKISTAN: SEA TURTLE STAME

A postage stamp depicting a green burtle 18 to be issued in Pakistan
sometime in June 1981 according to Khan Muhammad ¥han (Sind Wildlife Manage-
ment Board, Karachi, Pakistan) and G. Balazs (Hawaii Institute of Marine Biol-
ogy, Kaneche, Hawaii, USA).
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On 5 December 1980 an Clive Ridley was captured while nesting at Esco-
billa, Oaxaca. The front right flipper bore a {(colour) plaatic "roto-tag",
number 1586. Mo other information was visible on the tag, Anyone with infor-
mation about this tag please write.

cuavHTEMOC PERAFLORES 5., Apartado Postal WOm. 2., Pochutla, Oaxaca, Mexico.

PACIFIC COAST OF COSTA RICA: TAGGING PROGRAMME

The first year of what is intended to be a multi-year program of sea
turtle research, conservation and management on the Paciflc Coast of Costa
Rica was completed in December 1980. We marked approximately 15,000 olive
ridleys at two arribada nesting beaches, Playas Ostional and Nancite, using
the bridge-less monel metal tag (National Band and Tag, HNewport, Kentucky)
style 1005, size 19, with special locking mechanism). Of these, approximately
5,000 turtles were double tagged with a pliable, self-piercing, plastic tag
Supplied by the Allflex Tag Co., Culver City, CA. The colored plastic tags,
orange, yellow, and blue, may appear on any of the four limbe, while the monel
tag was applied on the right front flipper. Both tags carry a number/letter
ldentification on one side and the following inscription on the reverse:
PREMIO REMITE/ESC. BIOLOGIA/UNIV. COSTA RICA. This work was Funded by tha
U.8. Fish and Wildlife Service, Endangered Species Program.

5. E. CORNELIUS
P,0. Box 132, Willow Springs, MO., 65793, USA.

D.C. ROBINSON
Ese. Biologia, Universidad de Costa Rica, Ciudad Universitaria, Costa Rica.

STYROFOAM BOXES AND SEX RATIO

Following a previous paper (Mrosovsky & Yntema, 1980, Biol. Conserv. 18,
271-280}) I have received many inguiries about the sex ratioc of hatchlings from
eggs incubated in styrofoam boxes. Recent empirical work has now shown that,
at least in some circumstances, incubation in styrofoam boxes does increase
the number of males compared to hatchlings from clutches left in the sand. A
report will appear shortly (Mrosovsky, Biol. Conserv. in press). However, if
information is urgently needed T can supply details earlier.

M. M.

R = m = ————

support for this newsletter came from H.C. Mittag, Dr. J. Mittag, the
University of Toronto and World wildlife Fund Canada. W. Frair made a small
donation.
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EDITORIAL

This issue presents articles on how head-starting turtles might be
avaluated. The question asked in previous editorfals (Marine Turtle
Hewsletter Nos. 15 & 16, 1980) was not whether head-starting was affective or
undesirable but how it might be possible to learn the truth of the matter. We
hope that the thoughtful replies given will interest those undertaking or con-
templating head-starting.

Ideally, however, to be maximally wvaloable, debate should anticipate
conservation experiments. Another expoeriment that might soon be tried ... and
therefore merits scrutiny now ... i= the warming up of eggs to produce more
females. Since 1978, when the likelihood that artificial incubation methods
affect sex ratio was aired in the Marine Turtle Mewsletter (Editorial, 1978,
No. 9, 1-2), wmuch has been learnt. Methods of sexing hatchlings have been
found, sexual differentiation of loggerhead and green turtles has been shown
tt be temperature dJdependent, the critical period within incubation has baen
determined; it has been demonstrated that styrofoam box incubation can bias
gax ratio towards males, a team project on ridley and green turtles in Costa
Rica iz looking at many other wvariables and there has slsoc been work on  the
subject in Australia, Surinam, Mexico, the USA and the Cayman Turtle Farm.
Papers will be listed in the newsletter as they appear. Ongoing studies on
mora rapidly maturing reptiles will soon resoclve the guestion of whether tem-
perature affects on sexual differentiation last through to breeding. It will
be much harder with szea turtles to learn if sex at hatching predicts sex in
the adult but glven the avallable data (zee Bull, J.J. 1980, Quart. Rav. Biol,
55, 3=21; Mrosovesky, N., 1980, Amer. Zool. 20, 531-547), the onus of proof is
on those who argue otherwise. Has anyone geen a turtle change sex?

Assuming then that having an ovary at hatching means laying eggs later
on, there may be attractions in producing more females in places where turtles
are exploited for their eggs, Malaysia and Surinam for example. Farms have
more cows than bulls, more hens than roosters, S0 why not more female turtles?

One worry is our ignorance of population structure, of the biology of
turtles in general. Who would have thought ten years ago that incubating eggs
in styrofoam boxes affected sex ratio? Wevertheless head-starting has been



[

LBRARY BF e
GEORGE I, BALAZS

Marine Turtle Newsletter

Ho. 19 DECEMBER 1881
Editor: N. Mrosovsky Editorial Advisors:
Departments of Zoology F.C.H. Pritchard
and Psychology Harold F. Hirth

niversity of Toronto
Toronto, Ontario
M35 1nl Canada

EDITORIAL

Thia issue presents articles on how head-starting turtles might be
evaluated, The guestion asked in previous editorials (Marine Turtle
Wewsletter Nos. 15 & 16, 1980) was not whether head-starting was affective or
undesirable but how it might be possible to learn the truth of the matter. We

hope that the thoughtful replies given will interest those undertaking or con-
templating head-starting.

Ideally, however, to be maximally wvaluable, debate should anticipate
conservatlon experiments. Another experiment that might soon be tried ... and
therefore merits socruklny now ... iz the warming up of aggs to produce more
females. Bince 1978, when the likelihood that artificial incobation methods
affect sex ratic was aired in the Marine Turtle Wewsletter (Bditorial, 1978,
Ho., 8, 1=2), much has been learnt. Methods of sexing hatchlings have been
found, sexual differentiation of loggerhead and green turtles has been shown
tc be temperatures dJdependent, the critical period within incubsation has been
determined; it has been demonstrated that styrofoam box incubation can bias
geX ratic Etowards males, a team project on ridley and green turtles in Costa
Rica iz looking at many other variables and there has also been work on the
subject in Australia, Burinam, Mexico, the USA and the Cayman Turtle Farm.
Papars will be listed in the newsletter as they appear. Ongoing stodies on
more rapldly maturing reptiles will soon resolve the question of whether tem-

perature effegks on sexual differentiakion last throuwgh to breeding. It will
be much harder with gea turtles to learn if sex at hatching predicts sex in

the adult but given the available data (see Bull, J.J. 1980, Quart. Eev. Biol.
55, 3-21; Mrosovaky, M., 1980, Amer. Zool. 20, 531-547), the onus of proof is
on thoee who argue otherwise. Has anyone seen & turtle change sex?

Azsuming then that having an ovary at hatching means laving eggs later
of, there may be attractions in producing more Females in places where turtles
are exploited for their egqgs, Malaysia and Surinam for example. Farms have
more oows than bulls, more hens than roosters; o why not more female turtles?

One worry is our ignorance of population structura, of the biology of
turtles in general. Who would have thought ten years ago that incubating eggs
in styrofoam boxes affected sex ratlo? Hevertheless head-starting has been



launched desplte the many unknowns, 80 why not feminizing alsa? Before that
ig tried it might be useful not merely to insist on ocur ignorance of the
consedquences, but to have specific formulations of the unknowns and dangers.
The aim showld not be to stop legitimate experiment but to influence it to be
as meaningful as possible. Would it be poszible to design a limited experi-
ment in an informative way? ‘The Marine Turtle Bewsletter would appreciate
short articles and the views of readers on the question of deliberately femin-
izing turtles during incubation.

H.M,

HEAD-STARTING: THE PROBLEME OF IMPRINTING AND TAGGING

The thought-provoking editorial (Marine Turtle Hewslekter Ho. 151 has
brought out some of the difficulties in head-starting. Doubts stem both from
uncertainty as to the ability of head-started animals to survive in the wild,
and from tha question as to whether they would be able to carry out their
breeding migrations successfully. At present we do not even know whether
breeding turtles return to the beaches on which they hatched. It seems likely
.that they do since this would be the most efficient mechanism for ensuring
that they did land up on a suitable beach. If this is the case, then the
ability to find the native beach will depend upon some kind of imprinting,
perhaps at the time when the hatchlings first enter the water. Head-started
animals would not be released until well after this critical period and it's
by no means certain that even release on their native beaches would enable
them to find their way back there again. Clearly properly designed experi-
ments on head-starting would have to include the relesse of animals at dif=-
ferent ages, and at different places.

One of the principal problems would be to find means of marking the
gmall and delicate hatchlings which would be retained for the long period
until maturity iz reached, and would also not be affected by the great
inorease in size during that time. The problem is similar but poesibly not
gquite ag severe as that encountersd with salmon, since in some sapecies of
these the fish going to sea are considerably smaller than the smallest hatchl-
ings. The problem in malmon has been overcome to a considerable extent in
recant vears by implanting a very small (about .05 cm long and .02 cm diame=
ter) wire in the nasal cartilage. The tags carry etched binary numbers which
anable large numbers to be distinguished. The tage are inserted by a special
machine. HRecowvery presents the problem that tags cannot be seen from the
exterior but this has been overcome by the use of metal detectors which show
whether any possibly tagged animal does actually contain a tag, and locates
its position so that it can be dissected out. The system has also been used
succegasfully for other kinds of animals, including prawns in BABustralia. I
believe it would be worthwhile for anyone considering a head-starting experi-
ment to examine the possibility of using this technigque. The tags and eguip=—
menk a&re, I believe, being produced by Horthwest Marine Technology, Shaw
Igland, Washington, 98286, U.5.A.

K. BRADWRY ALLENH
192 Ewos Parade, Cronulla, WN.5.W., Australia 2230



Head=-starting cannot be evaluated without having a large number of
head-ztarted tagged turtles of different species and raised in different ways.
Theoretically then, a defined population would be monitored for several vears
during which a known number of the eggs would be taken for head-starting.
After some years neating turtles should include a certain percentage of head-
gtacted bturtles. Migration and interchange between different populations

would not present a major problem if most of the nesting beaches were moni-
tored.

Head-starting under '"semi-natural' conditions iz expensive buok it is
also a wonderful way to learn about turtles and tagged head-started turtles
could provide many important data. However, as & conservation measure, head-
starting programmes should be limited and perhaps only permitted with certain
provisos, such as using eggs from non-viable nests or nests that have no other
protection. Large scale programmes taking most of the wviable eggs from major
and well protected rookeriez could be dangerous.

JORQUIN BUITRAGO B.

Fundacion Cientifica Los HRogues, Apartado Mo 1, Caracas 101, Venezuela
(Editor's note: the above iz an edited wersion of Sr. Buitrago's artiels.
Efforts to contact him recently failed, but it was felt best to include his
contribution along with the others.)

CRITERIA FOR SCIENTIFIC EVALUATION OF HEAD-STARTING

A rigorous proof of the efficacy of "head=-starkting®™ for restoring sea
turtle populations will require a demonstration that head-started turtles have
a greater chance of becoming part of a breeding population than do hatchlings
| that were not head-gtarted. Moreover, "proof" for one species cannot be
assumed to extend to other species, or perhapse even other populations; and
proof of preferential survival to reproductive age still does not demonstrate
that head=-starting iz the most cost-effective way of restoring a population.
Sclentific demonstration of the desirability of head-starting will therefore
require that both hatchlings and head=gtarked animals be kagged in sufficient
gquantities for the breeding population derived from these animals to include a
statistically walid sample of both, At present, of cgourse, technigques for
marking hatchlings have yvet to be perfected, and there may be serious problems
in deviaing a mark that will predictably persist to maturity and at the same
time not alter the survival prospects of the animal. Corrent projections of
the matoration time of the green turtle, at least, also suggest that such an
axperiment would take decades to complete.

The requirement for a foolproof method of tagging hatchlings coould be
obviated 1f a still longer—-term experiment were devised. If a fixed propor-
tion of hatchlings (the exact percentage is negotiable) is head-started each
vear for many seasons, the proportion of head-started animals showing up in
the adult population should increase progressively once a sufficient interval
haz paessed for the Gturtles to mature. Ultimately; the selective advantage
conferred upon the head-started animals should result in the entire population
being made up of head-started animals, though this egquilibrium may take many
generations to manifest itself.



In the real world, these experiments will probably never be done, or at
least never be completed conclusively. We shall in the interim have to ukil-
ize more modest and less rigorous signs to determine whether we should recom-
mend head-sgkarting. If it could be shown, for example, that even one head-
started turtle had survived to maturity and nested on an appropriate beach,
producing fertile eggs, this would at least establish that survival instincts
and homing mechanisms were not necessarily undermined. If data of this kind
were combined with some sort of monitoring of a juvenile population derived
from both head-started and natural hatchlings, a reasonable level of confi-
dence that head-starting was a help to the population could be cbtained.

Perhaps Femp's ridley is the obvious species to use for studies of this
kind; head-starting of a known percentage of hatchlings of this species has
been practiced for four seasons now; and at the same time known numbers of
natural hatchlings have been released on the nesting beach. There baing only
-one significant nesting site for this species, the origin of a Kemp's ridley
of any size and found at any location is reasonably assured., Onoe the head-
started turtles have had sufficient time to mingle with the wild population,
the ratio of tagged head-started animals to untagged turtles that had spent
their entire 1lives in the natural environment could, theoretically, be
evaluated by sampling.

gl

Until such ambitious experiments can be completed, the success of head-
~starting can be monitored to a reasonable degree simply by evaluating the con=-
dition, location, size, and number of turtles from such a program that are
caught with tags intact. If head-started turtles are found in places that
seem appropriate for the population (and ideally in the company of non head-
started animals), and if the turtles caught are healthy and have increased in
size to an extent that seems appropriate and comparable to that of wild-
hatched turtles, this would seem to be reason to be encouraged and to gon-
tinue. On the other hand, if head-started turtles are never seen again, or if
they show up runted, diseased, or geographically displaced from where they

sholild be, the program should be drastically revised or terminated.

P.C.H. FRITCHARD
P.0. Drawer 7, Maitland, Floridas, 32751 U.2.A.

HEAD-STARTING: EVALUATIONS AND ALTERNATIVES

The cbjectives of many conservation programs are rather loosely defined
and often assumed to be maintenance of desirable population sizes of the
specles concerned. If this is the cbjective of head-starting, then the bottom
line would seem to be whaether a project produces a measurable increase in
reproductively competent individuals, and further, whether these individuals
produce offspring with similar competence. The difficulty, obvicusly, is the
time regquired to establish these facts even if the problem of tagging is
golved. Even actual cbservations of tagged head-started turtles laying eggs
would constitute only presumptive evidence of success. Rigorous analysis of
head-starting (or any turtle conservation measure Ffor that maktter) will
require a commitment of close to twenty years, and a large capital lnvestment.
Unless money is truly no object, the sclentific and economic agpects cannot be
separated. A possible solution to the problem lies in developing local
research/management capabilities. Bince many of the exploited tuortles



populations are associated with artisanal fisheries, attention to artisanal
management may provide more mileage for each dollar spent. In view of the
range of turtle problems and programs it would seem to make more sense bto sup-
pork a varlety of possible approaches to conservation, rather than invest
large sums in raising "a few turtles in tanks," especlally when the latter
activity can be done on a relatively inexpensive scale through the use of
local projects and manpower at the artisanal level. More intensive local
involvement may alsc permit regular monitoring of wild populations, which is
the only alternative I can see to tagging hatchlings at present.

MELVIN H. GOODMIK
Environmental Research Projects, 105 Davenport Road, Toronto, MSR 1H6 Canada

HEAD-STARTING OF KEMP'S RIDLEY

It would be terribly premature for anyone to advocate head-starting as a
panacea for sea turtles. The Galveston Laboratory of the USA Mational Marine
Fisheries Service (MMFS} has head-started approximaty 1,500 to 2,000 L. kempi
in each of the past four years. These animals are hatched on Padre Island
after being brought from Mexico. The objectives are &to establish a "new"
nesting population on Padre Island, to learn more of the behavior, development
and maintenance in captivity and to gain data on survival, movements, after-
wards,

The chances of establishing a new nesting population are remote, and it
will be many years before conclusions can be reached. The point to considar
is the experience gained by personnel charged with care of the hatchlings.
They have delved deeply into pathogens and other factors which depress surc-
vival in captivity and have not only identified the mortality agents, but have
developed counter measures. I doubt that this has ever been done bafore with
the level of expertise and effort instituted at Galveston. BSurvival of the
2180 hatech was 95% and condition of the yearlings was excellent. Returns of
those turtles released to date indicate they have remained in good condition
and have adapted to their normal environment. What, 1f any, pathogens might
be still present when captive stock is turned loose is most often not con-
sidered, This must be investigated and kept at the lowest levels possible.

Head-starting of L. kempi is experimental and is not regarded as a pro-
wven means to increase populations. Wot only is it expensive, but it raguires
expertise that many countries can't afford, and even if they eould, resources
often would be better spent on other conservation activities. I suggest that
limited experimental efforts be expended, preferably by one agency, like the
NMFS Laboratory at Galveston, to maintain limited numbers of hatchlings of
various species for a period of up to one year, the objective being to develop
the techniques required for maximum survival. Once these techniques are
developed, then the project should ceass. If the initial work onm captive
rearing has already been done and documented, it will be less costly to both
the speciese and the agency to care far "last stand® animals. When a species
iz at the bottom line f£or survival is not the time to develop techniques.
Before any sound analysis can be made of head-gtarting financial support |is
vitally needed to overcome the tagging problem. tntil this ls posaible, we
will theorize with little or no evidence.



In summary,; I agree wikth the thrust of the editorial (Marime Turkle
Hewgletter Mo, 15, 1980). Headstarting is not & panacea. I know of po hard
evidence that it contributes to maintenance of wild populations. In too many
cases attempts to maintain hatchlings result in unacceptable levels of mortal-
ity. I do support limited experimental efforts to develop methodology, but
only with the appropriate physical plant and expertige, If head-starting can-
not be done right, then stay away from it. It should not be condoned as a
viable conservation tool until we know much more of the species’ blology and
life history, Head-atarting is an expensive experimental and/or "last ditch"
effort for sea turtles and should be done only by an extremely limited number
of agencies and facilities. The thoughts do not necessarily constitute NMPS

policy.

JACK B, WOODY
U.8. Fish & Wildlife Service, P.D. Box 1306, Albuoguerque, Wew Mexico, 87103
U.8.A.

HEAD-STARTING IN SURTMAM

I was unable to obtain an article on the green turtle head=-staring pro-
gramme in Surinam, but did have the chance to discuse it with J.P. Schulz. Ha
made the following pointe. First, the aim of head-starting in Surinam iz not
to compare it as a method, in cost or otherwise, to other conservation
methods. Other methods are already being used there. The alm is to discover
whether head-starting of turtles could be used as a last—ditch approach if
other methods failed. Once this was established, head-starting might perhaps
be dropped in Surinam. Second, the criterion for evaluation they have in mind
is not the neesting of head-started turtles, but whether head-gtarted turtles
show up in places frequented by green turtles of the Surinam population.

H.M.

—— —— TIEESSE SRt

During the summer of 1980 we experimented of four groups of sea turtle
hatchlings to explore the feasibility of producing permanent, recognizable
identification marks by tissue modification. Two hundred or more individuals
were treated in each group: Chelonia mydas in Grand Cayman island, Caretta
catetta in Miami, Florida, Lepidochelys kempi in Galveston, Texas, and C.
mydas in Honolulu, Hawaii. We also marked a group of yearling C. mydas in
Grand Cayman and a group of 2-year-old L. kempi in Miami, brining the total of
marked animals to approximately 950. Except for the animals marked in Grand
Cayman, the work was done under conktract to the U.5. Fish and Wildlife Service
and the U.5. Mational Marine Fisheries.

The animals were divided into six experimental, or treatment, groups and
five contrel groups. FPour of the experimental groups were treated by surgi-
cal, auntografting procedures and two were treated chemically with a melanin
destroying substance, moncbenzylether of hydroguinone (pellet implants in one
group, subcutaneous injectlons in the other). The four grafting procedures
utilized disks of epithelial tissue cut with a Keyes skin punch, irregular
pieces of tissue gouged out with a Keyes punch, plastral disks placed in



pockets of carapace tissue prepared as nutrient sites and protective cover-
ings, and pluga of marginal-scute shell reversed and replaced in thelir origi-
nal sites. A special, waterproof surgical cement was wsed to seal all opera-—
tion sites. 1In a number of timed series, the average total handling bime per
individual hatochling was less than three minutes. The control groups were
designed to monitor the results of handling, surgical trauma, and chemical
toxicity. One of the control groups was left without even a metal tag for
individual recognition. The remaining four groups were treated as follows: 1)
received only metal tags for identification of individualse; 2} received
neutral-gubstance implants; 3) received neutral-substance injections; 4)
"sham-operated®” with a disk of carapace excised and replaced in situ. All
animals were kept under observation for 10-11 months following treatment.
Comparison of treated and control animals showed no significant differences in
behavior, growth rate; or surwvival.

The results of this preliminary work are encouraging. Although the
chemical treatments did not yield c¢lear lopng=term resulkts after a single
application of the melanin-destroyving substance, there were short-lived
blanching effecta. We think that experimentation with multiple applications
of the chemical would be justifisd;although, in practice; this would necessi-

take holding the animals in captivity and would be applicable only to head-
started turtles.

At 10=11 months post—operative, some groups of grafted animals show uop
to 90+% success depending on the method of graft implantation uwsed. Distinck,
unmiztakably non-natural; recognizable areas of contrasting oolor (light on
carapace, dark on plastron) were produced. These areas are leregular in shape
and have grown, in most instances; in proportion with the rest of the scuta.
We hope to develop this technigue further, and believe it may be appropriate
for identification of population and year classes of animals in nature. If
the marks prove permanent over the long run, thie could be an important tool
for "hard data"™ collection on the unproven hypothesis of imprinting and other
aspects of sea turtle behavior and population dynamics. A full report on our
tachnigues and results is being prepared for journal publication.

LUFE P. HENDRICKSON AND JOHN R. HENDRICESON

Hational Park Service, CPBU/UA and Department of Ecology & Evolutionary Biol-
agy,; University of Arizona; Tucson, Arizona, B5T21l, U.5.A.

EVIDENCE OF OLFACTORY IMFRINTING IN LOGGERHEAD TURTLES

Carr (1967) hypothesized that marine turtles use olfactory imprinting to
migrate to their natal beach for nesting. Cooper et al. (1976) demonstrated
that salmon smolts imprint to stream odors; and adults use thesse olfactory
cues to locate their natal stream during migration to the spawning area.
Using an electronic system designed to monitor aquatic animal behavior

{Elearskoper et al., 1977), we have found the first evidence that marine tur-
tlez might imprint to oclfactory cues,

Loggerchead turtle ([Caretta caretta) eggs were eogllected on Hutchinson
Izland,; Florida, and brought to our laboratory at Texas AEM University. The
eggs were divided and placed in 4 nests of approximately egual size. Two of
the nests were kept moist with & =olution of 0.9 percent Instant Ocean.




Another was kept moist with 5 x 10-5 M morpholine dissolyed im 0.9 percent
Instant ocean, and a fourth was kept moist with 5 x 10 2=-phenylethanol in
0.3 percent Instant Ocean. Two to 5 days after the animals hatched, they were
pPlaced in tanks of artificial seawater (Instant Ocean). Turtles that hatched
from morpholine—treated eggs were placed ina tank of 5 % 10 morpholine
(MPP turtles), and those_that hatched from Z-phenylethanol-treated eggs were
placed in a tank of 5 x 10 "M 2-phenylethancl (PPP). One of th groups of
turtles, untreated in the nest, was placed in a tank of 5 x 10 morpholine
(MPO) and the other group was placed in untreated water (COMTROL) . Chamical
treatments were continued until testing was completed. Testing began approxi-
mately 5 months after the turtles were placed in tanks and continued for the
following 5 months,

In each experiment a single turtle was placed into the monitor ing tank
and pregented with a simultaneous choice befween 4 compartments; one contained
5 x 10 "M morpholine, one contained 5 x 10 °M 2=phenylethanol, and two did not
contain a test chemical, The monitoring system measures an animal's response
to a chemical environment by counting entries as well as time gpent in esach
compartment. PEach run lasted 4.5 hours. The combination of compartments that
received infusions was varied to eliminate compartment bias. An analysis of
variance followed by Duncan's multiple range procedurs, was performed on the
data (p .05 in all cases). 1In order ko satisfy the assumptions of the ANOVA,
all data were arcsin transformed prior to analysis.

Interestingly, MPP turtles showed a significant increase in percent
entries to morpholine-treated water (Table 1) while CONTROL turtles, MPO tur-
tles, and PPP turtles did not show significant responses (attractien?). This
result supports the hypothesis that the chemical nature of the nest environ-—
ment may affect the animal's erientation behavior later in life.

Compartment ¥ + 5.E.M. Average Entries
Variable percent per turtle
+ 5.E.M, %
morpholine 39.60 + 11.02 *
CONTROL 2-phenylethanal 15.45 + 6.31 39.30 + 12.39
antreated 22.47 + 6.73
morpholine 17.71 + 7.68
MPO 2-phenylethanol  35.94 + 11.18 55.0 + 24.60
untreated 23.18 + 6.57
marpholine 43.09 + 11.22 %+
MPP 2-phenylethanol 15.74 + 3.62 43.70 + 18.85
untreated 20.59 + 6.27
morphol ine 24.68 + 9.11
PEP Z2-phenylethanol 20,27 + 5.40 45.90 + 19.79
+ 5.69

untreated 27 .52
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Table 1, Mean + S.E.M. entries of untreated COWTROL turtles, turtles
treated with morpheline in their tank water only (MPO), with morpholine in the
nest and tank water (MPP) and with 2-phenylethancl in the nest and tank water
(PEE). MW = 10 in MPP, MPO and PPP, since there were I untreated compart-
ments, CONTROL N = 20.

* 8ignificantly greater than 2-phenylethanol (Duncan's test, p .05).
#* Significantly greater than 2-phenyleathanol and untreated water.

+ There was no significant difference betwsen treatment groups with respect
to toktal entries.

Similar cesults were obtalned with regard to time spent data (not shown).
CONTROL animals showed a significantly greater respongse o morpholine than to
2-phenylethancl. However, their responses to the chemicals did not differ
significantly from their responses to untreated compartments. Based on the
mean responses of the MPO and PPP animals, it also appears that Jloggerhead
turtles may orient to compartments containing novel solutions. Explanations
for the lack of resonse by PPP turtles, treated in a manner analogous +to MPP
animals are speculative. Olfactory imprinting may be keyed on certain claeses
of compounds and not others. Or, different moleculss may have different
threshold concentrations below which imprinting does not take place. However,
Manton et al. (1972) demonstrated in conditioning experiments that greet tur-
tles (Chelonia mydas) detect and remember 2-phenylethanol. Also, in this
study, in 3 out of 4 experiments mean responses to 2-phenylethanol were low,
suggesting that turtles showed a slight avoidance to the chemical. In fact,
the CONTROLS showed a significantly lower responge to 2Z-phenylethanol than to
morpholina.

wWhy would immature turtles orient toward a presumed “imprint" cue?
Since the motivation iz obviously not reproductive, we suggest that the atten-
tion showm to the morpholine by the turtles exposed in the nest may be dus to
a substituted motivation. Possibly food searching (turtles were unfed) or
exploratory behaviors were elicited in place of the reproductive responses
which would be associated with the stimulus in adults. Because the controls
were not imprinted during the critical period in the nest, they would not be
expected to exhibit a prolonged orientation to the stimulus, The same animals
are now being used in additional studies. Although this experiment is prelim-
inary, the intense effort being made to preserve turtles warrants considera-
tion of these data, We welcome any comments and criticism. We thank Mr. Ross
Wwitham for his help in ecollecting eggs and the Texas AsM University Sea Grant
College Program for funding the research (Grant #NATSAA-D-00127}).
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MARE GRASBSMAM & DAVID OWENS

Department of Biology, Texas A&M University, College Station, TX, 77843,
0.5.A., (Tely T13-845-B481 or -B482.)

PROBABLE LEATHERBACK NESTING ATTEMFT TH ECUADOR

Hesting records in Ecuador are sparse and there are few records of Der-
mochelys coriacea. On 16 January, 1980, at about 21 hrs. at Atacames, Provin-
cia Esmeraldas, Ecuador, a leatherback, Dermochelys coriacea, was found
chained to a post. The sand beach, backed by coconuts, was close to the vil-
lage but generally guiet. MNatives claimed that the turtle 1left the sea to
neat, and they were planning to eat it. Being over 1.5 m long and having a
short tail, it was assumed to be a female, and a= no boats are launched Ffrom
thia beach, it iz unlikely that it was dragged oot of the sea here. After
negotiations, it was released.

SUSANA SALAS

¢/o J. Frazier, Dept. of Zoological Research, Smithsonian Inatitution, Wash=-
ington, D.C. 20008 U.8.A.

BOOK BEVIEW: TORTUES MARTNES DE GUYANE

{B?IJ. Fretey. 198l1. pp 136, BEditions du Léopard d4'Or, 11 rue du Quatre Sep-
tembre, 75002 Paris; France; Price: 140 F}.

The immediate and lasting impression of this book is that it is beauti-
fully produced, a work of art. Written to answer the questions of the
numerous tourists now visiting the French Guiana beaches, it is more an anno-
tated photograph album than a monograph. Large photographs appear on nearly
every page. There are also skillful line drawings by the author, maps and a
few tables. There is no bibliography and the text contains some debatable
etatements, for instance that green turtles mature in around 6 vyears; the
treatment of leatherback temperature is dated. These are of minor importance
compared to the pictorial documentation of the ecclogy and behaviour of tur—
tles in Prench Guiana; the section illustrating the causes of mortality is
especially striking. The book reflects the author's continuing wonder and
dalight with his asubject. Describing emergence of the hatchlings he says
"...tout commence par une surprenante apparition des museaux. Les tetes
conigues 'poussent' dans le sable comme de petits champignons sombres". Tour-
ists and others will be delighted and informed by this book too.



i A

LIGHTS AND HATCHLING TURTLES: AN EDUCATION PROGRAM

=ty

Dver recent years light from the tourist resorts and research station on
Heron 1Island has increasingly attracted hatchling turtles ocut of the sea onto
the island. This has meant increased mortality. 1In response; an education
campaign was undertaken by the Queensland Hational Parks and Wildlife Service
(Q.RPWS). In 1980 a sticker, depicting the misorientation of hatochlings by
lights was produced (Fig. 1) and placed beside every light switch on the
island which was likely to influence the light horizon of the turtles. A bro-

chure using the same logo and explaining the problem was distributed to visi-
tors, resort and research staff.

There was an immediate and continuing response by vigitors to raduce the
use of lights at their rooms, especlally late at night. As a conseguence,
there was a substantial decrease in numbers of misorlented hatchlings being
recoverad from among the buildings and pathways during the 1981 hatchling sea-
son. In addition, the ever present decals made staff more conscious of prob-
lems resulting from the fixed lighting of their areas and they initiated dis-
cussion to further reduce the effects of this general lighting. In somea
instances lights were relocated so as to be completely shaded from the beach.
Other options considered involved lights being lowered, shaded, reduced in
intensity, placed on time switches or removed. We recommend the consideration
of the use of a similar approach in other places where there iz the problem of
lights attracting hatchling turtles. We would be interested in learning of
other successfully applied procedures in similar situations. A sample of the
decal and brochure can be obtained by writing ko us.

Switch off

unnecessary lights

C.LIMPUS, CARTER,E.W. and McLEAN, 5.
Mational Parks and Wildlife Serwvice,
Pallarenda, 4810 Townsville,
Auatralia.

and help reduce :
hatchling turtle mortality
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SEA TURTLE COLORIMG BOOK

{by Francine Jacobs, 1llustrated by Mary Beath, 1981, Obtain from the
publishers: Center for Environmental Education, 1925 K Street, WW, Suite 206,
Washington DC, 20006 USA. Cost $3.95 U.S8.A. plus .75 postage & handling, or
§2.75 each for 12 or more copies, plus .75 postage & handling.)

Reproduced here les one of 15 admirable drawings from this coloring book.
These include pictures of conservation practices, predation on hatchlings and
incidental catch, as well as of the various specisa. A =short text in both
English and Spanish accompanies each drawing.

H.M.

EAEISTAN TURTLE FROJECT

The 8ind Wildlife Turtle Management Project in Karachi (Pakistan) would
like to encourage visits by turtle experts in order to exchange information
and to gain from internmational experience in turtle management related prob-
lams. |Turtls axperts who are Interested in visiting the project zite are
kindly invited to contact: Mra. Aban Marker EKabraji; Principal Investigator,
Marine Turtle Conservation, Project 1451, Sind Wildlife Management Board, P.O.
Box No. 3722, EKarachi, Pakistan.
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KEMP'S RIDLEY; PRELIMINARY 1981 NESTING INFORMATION

As of June 17, the Mexican and American Rancho Nuevo beach crew reported
the following preliminary data:

Total eggs collecked and protected: 85,813
Total numbar of nests collected: @36

The first arribada was April 17 consisting of 18 nests (1,801 eggs).
Average 1incubation pericd for these was 535.7 days with a range of 54 ko 57
days. Hatch success, for this group was 76.5%. Mesting peak has passed but
there will ba zome additional nests. Final number of eggs will probably be in
the 90,000 rarge, similar to recent years. At least 15 nests nesr term were
lost as a result of a tropical depression and resultant high tides which inun=

dated the nests, Again this year a relatively small number of eggs were moved
to the U.5.A. and incubated in styrofoam hoxes. Hatch rates were again excel-
lent, Aarouand 95%.

JACE B. WOODY,
U.B. Fish and Wildlife Service, P.0, Box 1306, Albuguergue, Hew Mexico, U3SA
B7103,

Ol THE DISTRIBUTION OF SEA TURTLES IN GREEK WATERS

Sea turtles were common in the Agean Sea during Ancient Times. The
Eicat coin in the region; which was minted on the izland of Aegina in the
Saronik Bulf, bears the impression of a sea turtle and is known as "Cheloni®
(Beaby,; 1966). Heszting of sea turtles in Greece was [irst reported in 1977
iMarinos 1977} . In subseguent years obgervations showed that some of the
southern sandy beaches of the island of Zakynthos copnstitute important logger—
head turtle (Caretta caretta) rooxeries (Marinos, unpublished). Mesting
loggerheads ware also observed during a survey of Western Peloponnesos, con-
ducted by the author in August 1%81. Specifically, loggerheads nest on  the
following stretches of beach: 1. from Romancs to Vromoneri. 2. from Kiparis-
gia to Heochori. In 1977 the Wational Council for Physical Planning and the
Environment (Athens, Greece) carried out a survey in order to obtain sea-
turtle distribution data.  Appropriate questionnalres were sent to port
ainthorities throughout Greece and data were ochbtalned from local fishermen., A
aecond survey, using a slightly different guestionnaire, was conducted in
1981. Given that +the 1981 data are consistent, but not identical, with the
1977 data the following general conclusions can be drawn:

1. Decmochelys coriacea iz wery rarely encountered in Greek waters.

2. Cheloniidae are abundant and very widely digkributed. Although no conclu-
gione can be drawn about the distribuation of particular species it iz reason-
able to assume that Chelonia mydas occurs in the Eastern MAegean because the
green turtle nests on the Western coast of Turkey (Geldiay, 1980) and in
Cyprus (Demetropoulos and Hadjichristophorou, 1981) and because only Caretta
caretta has been obserwved in Western Greece.

3. Sea turtles are encountered all year around but mainly during the warmest
monthes of the year [(May-October}. Based on Carr et al. (1980), who suggest
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that in temperate-zone sections of its range the loggerhead may sometimes
hibernate, this finding together with the fact that the avaerage temperaturse of
the Greek seas is 14 C, implies that Caretta caretta wmight hibarnate in
Groase.,

4. Pive nesting areas have been pinpointed: a. Soothern part of the {island
of Cephalonia. b. Southern part of the island of Bakynthos. ec. Western coast
of Peloponnescs. d. Lakonikeos Bay (south-eastern Peloponnescs) . e. Island of
Crete,

5. The survival of zea turtles is threatened by continucus coastal develop-
ment (urbanisation, industrialiszation, tourism), There is no commersial
fishery and incidental killing iz not important.

Although the above conclusions are general, it is believed that thay
give a good picture of the present status of sea-turtles in Greece. These
conclugions are therefore belng used to plan further research and conserva-
tion.

Carr, A., Ogren, L. and McVea, C. 1080. Apparent hiberpation by the
Atlantic Loggerhead Turtle Caretta caretta off Cape Canaveral, Plorida. Biol.
Conperv. 19:7-14.

Demetropoules, A. and Hadjiichristophorou, M. 1381. Chelonians of
Cyprus. Biol. Soc. of Cyprus Bull. HNo. 1l:13-17.

Geldiay, R. 1980. On the status of sea turtle populations (Caretta
caretta and Chelonia mydas) in the Northern Mediterransan Sea, Turkey,
IUCH/WWF No. 1419, Final Report,

Marinos, P. 1977. Zakynthos - Tourism and Environment. MSc Disserta-
tion, University of Salford, UE.

Seaby, H.A. 1966. Greek coins and their values. 2nd edition, Seaby's
numismatic publications Ltd, London.

PENNY MARINOS
Mational Council for Physical Planning and the Environment, Ministry of Coor-
dination, Zalogosta 1, Athens, Greece.

MANAGEMENT OF TURTLE RESOURCES MONOGRAPH NO. 1: DISTRIBUTION CHAMGE

This monograph, listed in the Recent Papers section of the last Marine
Turtle Newsletter (1981, 18, p 12) will now be distributed by the Bustralian
Naticnal Parks & Wildlife Service, PO Box 636, Canberra City, ACT 2601, Aus-
tralia. Interested researchers may be able to obtain it free of charge. The
reason for the change is that, on acocount of cuts in government expenditure,
Applied Bcology is to go out of business.

BECERT PAPERS

Armitage, P. and McCarthy, C. 1980, Turtle remains from a late 18th
century well at Leadenhall Buildings. The London Archaeclogist 4: B-16. C.

McCarthy, Department of %oology, British Museum (Matural History), London SWT,
UK.
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241, D.L. Stoneburner and J.I. Richardson, Institute of Egoology, Univerzity
of Beorgla, Athens, Georgia, 30602 USh.

MYSTERY HAWESBILL TAG F2915

This tag has been sent to Archie Carr. The turtle it came £from was
apparently a hawksbill turtle caught near Hillsborough, Carriacou, Grenada,
West Indies, buot it is not known who tagged the animal and where. Will anyone
with information please write to A. Carr (Dept. 2oology, University of
Florida, Gainesville, Florida, 32611 U.5.A.) with a copy to the editor of this
newslattar.

Suppoert for this newsletter came from M.C. Mittag, Dr. J. Mittag, the Univer-
gity of Toronto and World Wildlife Fund Canada.
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EDITORIAL

This newsletter has circulated a number of requests for information on
turtles bearing mystery tags or notches. BSome mysteries have even been solved
as a result. All this wonld be unnecessary if people put the details of their
projects on record. This is especially needed when notches (or tags liable to
loss of lettering) are used. 1In the western Atlantic alone, notched green
turtlea have been released from Surinam, Aves Island and the Cayman Island—
and maybe elsewhere too, who knows. Withoot better documentation, there iz a
potential for confusion. Your editor is predisposed to print short factual
accounts, such as the one appearing in this issue, to mitigate this problem.
There are already mysteries enough aboot gea turtles without creating more.

—
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In recent years a number of complex factors have been involved in the
export of turtle skins from Beuador and it is only possible to point out
several of the more important of these. The HNational Legislation did not
immediately adopt the resolution of the Convention on International Trade in
Endangered Bpecies (CITES). In September 1978, the first meeting hetween
CITES, the Ministry of Agriculture and Livestock and the Ministry of NMatural
Resources was held in Ecuador. This meeting did not decide upon any definite
action to stop the turtle exports. Meanwhila the export figures were increas-
ing to 80,535 (minimum) to 89,483 (maximom) according to the data of Green and
Dctiz (World Conference on Sea Turtle Conservation, Smithsonian Ingtitution,
in press). 1In 1978, the exports were despatched +to Ttaly (53.13%), Japan
(15.75%), Switzerland (12.66%) and Mexico (11.18%); see also Table 1. HNo
further meetings were held betwean the relevant ministries in 1979. In the
meantime the export figures were still climbing and reached a peak of 93,232
pleces and the production figures cbtained during this year clearly show an
excess of 14% over the officlal export figures of the Central Bank according
to Green and Hurtado (1981, Marine Turtle Newsletter 16, 1=5). The tortla



skin exportz in 1979 went principally to Japan (71.04%) and Italy (11.08%).
(Table 1). A second meeting was held, in 1980, between the three parties
which agreed upon a number of actions to be taken. Later meetings in 1980
decided on unified criteria based on studies of the trade produced by the
Instituto Nacional de Pesca (INP). At the same time the Ministry of Agricul-
ture ad Livestock enforced the legislation against the export of all wildlife
and derived products. Export figures for marine turtles dropped in 1980 to
18,749 to 20,832 (Table 2). These exports went ko Japan (55.3%) and Ikaly
(44.0%). (Table 1).

In June 1981, the Subsecretaria of the Department of Fisheries Resources
and the Direccion General de Pesca (DGP) of the same Department, put a ban on
the export of turktle skin from Ecuador. This decision was largely based on
the resclutions made in the New Delhi meeting of CITES concerning the control
of trade in species listed in the Appendices of the Convention. Before the
ban on exports was applied, the DGP asked for stock figures from the major
exporters (Expromar, Exporklore and Neptuno). These produced total figures of
26,761 turtles in the form of skins and other derived products [(Table 3).
However, DGP inspectors could only find 9,564 turtles in their warshouses.
The remainder, it was stated by the companies, were those which were irrevoca-
bly in the pipe-line. Therefore at the time the ban on exports was made 9,564
turtles were allowed as remaining stock and permitted for export. The export
figures for 1981 have been returning to the high level of 1978, with 56,851
(min.) to 63,867 (max.) turtles (Table 2) including the 9,564 (Table 3)
counted by the Inspectors of the DGP. The turtle skin exports in 1981 are due
to go to Italy (91.28%), Japan (4.12%) and Mexico (4.60%). (Table 3).

TABLE 1. PERCENTAGE OF SKINS OF MARINE TURTLES FROM ECUADOR GOING TO EACH
COUNTRY IN THE PERIOD 1977-1981.

= -

COUNTRY ANNUAL EXPORT FIGURES OF TURTLE SKINS (IN PERCENTAGES)
1977 1978 1979 1980 1981

JAPAN 57.89 15.75 71.04 55.30 4.12
ITALY 26.22 53.13 11.80 44.00 91.28
EWITZERLAND 12.66 8.04
CHINA 1.11 6.05 7.51
MEXICO 11.18 1.07 4.60
PANAMA 11.37
UBER 3.42
FRAMNCE 1.24 0.54
SFAIN 0.70

* Not including 5,652 Kg of stock in the stores of the companies (June 3,
1981} .

Source: Banco Central and Direccion General de Pesca.



TABLE 2. ANNUAL EXPORT OF SKINS OF MARINE TURTLES BY 3

EXPORELORE AND NEPTUNO) , IN THE PERIOD 1978 ™0 1981,

COMPANIEE (EXPROMAR,

EXPORT OF SKINS SOUTRCE
YEAR WEIGHT ESTIMATED NUMBER OF TURTLES IMVOLVED
Min. Max.
1978 161.070 BO.535%#% BO.4a3%4 INP and DGP
Green & Ortiz
[in press)
1978 BE.91lge* Banco Central
Grean & Hurtado
{in press)
1379 266,465 133.233%w L14B.036%% Green & Ortiz
[in press)
Green (unpublished)
1a79 93,232n k% Banco Central
Green & Hurtado
{in preas)
1980  37.498 18, 749%% 20.830%% DGP
(this study)
C 1881 113.701% 56.851%% B3.167T%w DGP
(thiz atudy)

* PEstimated final exported in 1981.

** Humbers of turtles estimated on a basis of 1.8 to 2.0 Kg of skin from each
turtle (Green & Ortiz, op.cit.) giving the maximum and minimum number

tespactively.

*%% Number of turtles known not estimated (Green & Hurtado, 1981, op.cit.).



TABLE 3. STOCK OF TURTLE SKINS AND OTHER PRODUCTS DECLARED BY THREE EXPORTER
COMPANTES FROM ECUADOR (EXPROMAR, EXPORKLORE AND WEPTUNO) , ON 23rd JUNE, 1981.

TOTAL STOCES QUANTITIES OF* STOCK EXISTING
DECLARED BY STOCK ORIGINALLY IN THE STORES
THE COMPANIES DECLARED BUT ROT (Verified by
SFECIFIED DGE)

EETE OF 26.76]1 set #ww 17.197 get *w 9.564 et =+

FLIPPERS

MERT 60.120 Eg. 39,238 Hg. 20.884 Fy.

OIL 15.000 Kg

- . _— L

* In the plpaline.
#% 1 set = 1 tourtle.

According to many fishermen in the area of Boca de Lagarto, Esmeraldas,
a large proportion of the turtles exported from Ecuador in 1981 would have
come from the still active turtle fishery in the southern area of Colombian
waters., In OColombia the turtle fishery is wvery similar to that which
developed in Bouador. This includes skinning of the animals aboard the boats
and Jjettisoning the meat. Additionally in Colombia enclosures are uzed where
the live animals are kept for processing at a later stage. It was stated that
one dealer used to obtain salted skine in Puerto Tumaco (Colombia) and bring
them to Bocuador via La Tola, Esmeraldas, where they were sold to other dealers
used by the exporting companles, who subseguently transported the product to
Guayagquil and Manta.

Finally, as a point of interest it is worth mentioning that in 1981 INP
started a tagging programme on Lepidochelys olivacea (ridley's turtle} with
base camps situated in Palo Verde, Santa Marianita and Isla de la Plata, Pro-
vince of Manabl. This programme was manned partly by atudents of biology from
the University of Guayaquil, who had previously been trained by working on a
similar tagging programme on Chelonia mydas in the Galapagos Islands, that was
directed by Derek Green until May 1980 and thereafter it has been continued by
the author, who worked with Green from 1978.

MARIOD HURTADD G.
Instituto Waclonal de Pesca, Casilla 5918, Guayaguil, Ecuador.



ECUADOR CLOSES COMMERCTAL TURTLE FISHERY

There has been considerable concern over the commercial fishery of Lepi-
dochelys olivacea in PBcuador. Cantos and Ortlz (1978) first documented the
situation, and Green and Ortiz (in press) detailed the size of the trade.
Green and Hurtado (1981) recently desoribed a reduction in the fishery, indi-
cating that there was a "ray of hope." The situation was frightening not only
from the number of animals being caught, perhaps 150,000 in 1979, but also
because tag returns indicated that the same population so intensely exploited
on nesting grounds in Mexico was subjected to heavy expleitation in non-

breeding areas in Bouador. There seemed no respite for the turtles (Prazier
1980) .

It was also incongrucus, not only because Bouador ratified CITES in
1975, and L. olivacea is listed on Appendix I, but this country is one of
Latin America's more active conservationists - notably in Galapagos. The
problem arose, as in any bureaucracy, through the lack of communication
between two agencies: Departamento de Fauna v Forestal, of Ministerio de Agri-
cultura y Ganaderia (MAG) - the CITES anthority, and Departamento de Pesca, of
Ministerio de Recursos Naturales (MBN) - responsible for marine resources.
According to one CITES representative, the MAG did not issue export permission
during 1980; although there were commercial exports. In Degember, 1980,
representatives of these two ministries and other CITES authorities in Ecuador
met and adopted a resolution to develop an annual guota for sea turtles, con-
tingent on Mexico cooperating in a joint management program. Perhaps related
to these negotiations, a naval officer stationed in Esmeraldas prohibited tur-
tle fishing, =so there was sald to have been little commercial exploitation
during much of 1980 and 1981 in that reglon. Apart from the governmental res-
trictions, the major turtle processing companies were closed from strikes for
nearly eight months in 1980. The reduced catchea reported by Green and Hur-
tado (1981) were a result of all these factors, especlally the strikes.

= In July, 1981, the commaccial exploitation of sea turtles was prohibited
by the MRM, and inventories of turtle produocts were obtained from each com-
pany. We vigited the Manta area from 14 to 31 July, 1981, and were repeatedly
told by fishermen, workers, and officers in the turtle plants that the fishary
was glosed. One final catch of a few hundred turtles was processed a day or
80 after the clomure, but thereafter there was no evidence of large catches in
2an Mateo, Manta, or Jaramijo, althoogh a few animala might be brought in some
days. How long this situation will remain is not known. There is now consid-
arable interest in both Becuador and Peru in having turtles considered by the
South Pacifiec Commission (including Chile, Peru, Bcuador, and recently, Colom—
bia) . Eecuador's actions ralse the hopes that international cooperation can be
developad before wide ranging populations are exterminated. Hopefully

Ecuador's selfless, unilateral action, and desire for International coopera-
tion will be followed.

Cantos, G. and F. Ortiz-Crespo 1978. El problema de la Captura ¥y Comer-
clalizacion dJde Tortugas Marinas. Typescript (Universidad Central & Universi-
dad Catolica, Quito) 20 pp.

Fraziler, J. 1980. Marine Turtle Fisheries in Bcuador and Mexico: The
last of the Pacific Ridley? M8 (Smitheonian Institution) 38 pp, 21 Tables, 7
Figures + Appendix.

Green; D. and M. Hurtado G. 1981. HRidleys in Bcuador - A Ray of Hope?
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Green, P. and P. Ortiz-Crespo. In press. The Status of Sea Turtle Popu-
lations in the Central Eastern Pacific. In: Proceedings of the World Confer-
ence on Sea Turtle Conservatlion. Smithsonlan Institution Press, Washington,
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J. FRAZIER and 5. SALAS, Department of Zoological Research, National Foologi=
cal Park, Smithsonlan Institution, Washington, D.C. 20008, U.5.A.

(Bote: The article above was reguested by the Bditor before he received an
account of this matter from the Instituto Nacional de Pesca, Ecuador).

RELEASE OF CAPTIVE-BRED GREEN SEA TURTLES BY CAYMAN TURTLE FARM LTD.

S —————— i TR L

In October 1980 Cayman Turtle Parm Ltd. (CTFL) began a program whereby
local reaidents and wvisitors to the island could make a small donation and
release a farm bred turtle into local waters. During the past 10 months 1,971
turtles have been released in this manner. Table I provides details as to
nusbers released, age, weight, notch code, and the series number of tags when
used, Pigure 1 shows the location of notchas in the marginal scutea with
notech code 1-4 indicating 1 noteh in marginal scute number 4, Each year class
has received a different notch code.

Notch 1-4

Numbered plastic tags made by Dalton (U.E.) have been attached to the cight
rear flipper. The majority of tagged turtles were individually welghed at the
time of tagging. The October release was made in a single day from Rum Point
on the north goast 1Into Morth Sound, a large shallow bay containing turtle
grasa and virtually enclosed by a barrier-type reef. Releases since October
have been almost all off the West Coast. The turtles released have been pro—
duced by the breeding herd maintained by CTFL.



TABLE 1. DATA ON TURTLES RELEASED BY CAYMAN TURTLE FARM LTD.

Month £ of Aga Average Hotch Tag
Turtles imontha) Waight
(kg)
Dot 1,074 13 3.0 1-4 | Wone
Howr 3 14 3.2 1-4 Hone
Dec 21 15 3.7 1-4 Hone
Jan 77 16 4,3 1-4 HRona
Feb 54 17 5.0 1-4 Hone
2 & 0.8 1-8 Hone
Mar a7 7 0.8 1=8B Hone
Apr 43 B 1.2 1-8 Blue 1-=50
May 38 9 2,2 1=B Blua 51-100
Jun 151 10 2.4 1-8 Blue 101-200
Red 1-82
Jul 421 11 2.4 1-8 Red  B3=-400
Total 1,971

i S

Mo quantitative daka are available as to the survival of the released
turtles;, however, numercus reports by individuals indicate that a substantial
number of turtles can now be seen in Horth Sound, parcticulacly in shallow
water near mangroves. Several of the turtles released in North Sound were
reported in turtle grass beds off the west coast during Hovember, The Cayman
Islande Government is ourrently considering initiating a survey to obtain
a@ﬂitiﬂnal deta on the success of the turtle release program.

J.R. WOOD
Cayman Turtle Farm Ltd,., P.0. Box 645, Grand Cayman, British West Indies,.

CAPTIVE EEARING OF ATLANTIC RIDLEYS AT CAYMAN TURTLE FARM LTD.

On 4 July 1980 100 yearling Atlantic rildleys (Lepidochelys kempl),
raised during thelr Ffirst year at the HNational Marine Fisheries Service
laboratory in Galveston, Texas, and returned to the oare of the Inatituteo
Hacional de Pesca, were transported by air from CanCun, Mexico to Grand Cay-
man., The turtles, property of the Mexican government, were to be ralsed at
tha facilitles of Cayman Turtls Farm Ltd. as part of a cooparative program
between the Insitituto Hacional de Pesca and Cayman Turtle Farm Led, The
ultimate objeckive of the project belng the sstablishment of a captive bresd-
ing heard of this highly endangered species.

Tanks, water supply, and density: The turtles were maintained in concrete
tanks 1.2m =% l.8m % .4m which were provided with approximately 15 litresaSmin
of Eresh, chlorinated (Zppm) szea watar During January through March the
inflow water was heatad to 30°C. Tank floors were covered with .3em thick
golid rubber matking to redoce plastron lesions. Initial stocking density was
20 turtles/tank. In April 1981 the ridleys were transferred to 2 fibarglass




tanks with a diameter of 3m and water depth of .4m. Water flow was 30
litres/min. Stocking density was 33 turtles/tank.

Weighing and feed: The turtles were either individually or collectively
weighed the first of each month. Average weights and the amount and type of
feed consumed each month are given by Table 1. Biodiet, Bioproducts Ino..,
Warrenton, Oregon, is a semi-moist ration containing as fad 38% protein, 11.5%
fat, 2.0% fiber and 22.5% molsture. C89349 is a 45% protein, Ffloating pel-
leted ration specially formulated by Central Soya, Ft. Wayne, Indiana, for sea
turtles. RP45 and RP35 are floating turtle chows produced by Ralsten Purina,
St. Louis, Missouri, containing 45% and 315% protein respectively.

Disease and mortality: Of the 38 mortalities which occeurred during the
year 17 were recorded during the first 10 days fincluding 4 turtles which did
not survive transport. Many of the turtles were found upon arrival to have
carapace lesions congisting of brownish ulcerative pits particularly in asso—
ciation with the marginal scutes. WNecropey results indicated thak other than
carapace and skin lesions no gross abnormalities were associated with death.
On 29 July 1980 treatment of these lesions was initiated by soaking the kurtle
overnight for 10 nights in a sea water solution containing approximately 82mg
tetracycline/litre (Polyotic, American Cyanamid). This caused substantial
healing. In February many of the turtles had skin lesions az a result of bit-
ing. These were treated by giving approximately 50mg tetracycline per kg of
body weight. Feed was coated with a gelatin/tetracycline solution pricr to
feeding. A variety of bacteria were isolated Ffrom the carapace and skin
lesions including Moraxella sp., Citrobacter freundi, Pseudomonas putrifa-
ciens, Pseudomonas cepacia, and Plesiemonas shigelloides.

Sex ratio and tags: MNecropsy results show the sex ratio of males to
females to be 1.4:1 (K=22) indicating that the remailning atock contains a rea-
sonable number of females. It is perhaps also worth noting that the metal
tags attached by the Natlonal Marine Fisheries Service to the inside trailing
edge of the right front flipper are, with a single exception, still fiemly in
pla':El

Discugslon: Growth and feed conversion efficiency of the Atlantic ridley
in captivity is considerably less than that of the green eea turtle suggesting
that either the natural growth rate is less or that the optimum ration is not
being offered. By far the major problem with rearing thess turtles in cap-
tivity is their natural aggressiveness which produces severe and sometimes
fatal skin and shell lesions. Following the transfer of the turtles to the
fiberglass tanks in April the number of turtles with &skin lesions has been
greatly reduced. This may reflect decrease in aggressive bshaviour as they
QEOW.




TABLE 1. DATA ON ATLANTIC RIDLEYS MAINTAINED IN CAPTIVITY AT CTFL.

Date Humber Bverage Fead consumed Type
of Weight {Kg) /Turtle/ of
Turtlea Month Faad
7/7/80 96 0.9 1.0 Biodiet
178780 B2 i b © 1.7 Biodiet
1/9/80 B2 1.4 2.2 Biodlet
0.3 893449
1/710/80 B2 2.0 1.7 C59349
1/11/80 a2 2.5 2,2 89349
3/1L2/80 &7 2.6 2.7 EP45
271/81 &7 3.3 3.1 RP4S
2/2/81 67 3.3 0.3 RE45
1:7 RP35
2/3/81 (13 3.4 2.3 RP35
154781 66 3.6 3.0 RP35
1/5/81 66 3.9 3.2 RE35
1/6/81 66 4.2 3.2 RP35 .
177781 62 4.4
J.B. WOOD

Cayman Turtle Parm Ltd., P.0O. Box 645, Grand Cayman, British wWest Indies.

{(Hote: Because of the great interest in conservation of FKemp's ridley, the
Editor encouraged the Cayman Farm to put the facts in the above article on
record. It 18 hoped that a future issue of the Marine Turtle Mewsletter will
- give fuller details of the Rancho Wuevo and Padre Island projects).
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turtles, copies available). David Blair, Department of Zoology, University
of Canterbury, Christechurch, Hew Zealand.
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sea turtle Chelonia mydas (L). J. Comp., Path., 91, 361-368, Je5.
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TRENGGANU MEETS COMPETITION: DOES IRIAN JAYA HARBOUR SOUTHEAST ASIA'S
DENSEST LEATHERBACK NESTING BEACHES?

(reprinted from Conservation Indonesia, Wewsletter of WWF Indonesia, 5, pDp.
18-19, 1981).

The brown sand beaches between Sorong and Manokwari along the north
Vogelkop coast of Irian Jaya are generally considered to have the largest con-
centrations of nesting Dermochelys coriacea, the leatherback turtle, in
Indonesia. Densast nesting reputedly ocourred at four sites: east of Wuni
River and between the villages of Warbifor, Prafi and Masni in the Manokwari
District, between Mar and Foor villages west of Kaap Goode Hoop and beatween
Sausapor and Meja villages in Sorong District. [Reserves to safequard the
nesting beaches and turtles have been proposed at all four sites. In Auguet
Dr. Ron Petocz, WWF Consultant in Irian Jaya, and I surveyed the Four proposed
leatherback reserves to count turtle nests, and to assess the extent of agqqg
harvest. The nesting activity in the proposed reserves proved disappointing.
In fact, the Nuni River area had no sign of nezting. People lived ak or near
the-beaches in each of the proposed reserves and it is likely they collected
all eggs laid there.

Elsewhere in Irian Jaya, at a site that will remain undisclosed until it
is protected, we found previously unconfirmed nesting beaches where thousands
of leatherback turtles nested. Here the nesting density was so great 1t was
impossible to count the nests. We estimated about 4,000 nests on five main
beaches totalling 14 km in length, There appeared to be not one square cen-
timetre not covered by turtle tracks and the beach was pitted with the nests
of two species: the enormous leatherback turtle nests about 3-5 m above high
water mark and green turtle neats high up the beach at the edge of the vegeta-
tion. Wild boar had unearthed 50+% of the nests and left behind an excavated
basin rimmed with white egg cases.

It would seem that the turtle stocks of the better known beaches, auch
ag those named above, have been drastically depleted by egg and turtle collec-
tors -- possibly even eliminated in the case of Nuni River. There is always
the danger that nesting populations at new or poorly known areas will also
face elimination once fishermen discover them. This must not be allowed to
happen to the last of the dense leatherback nesting beaches in Indonesia, and
what may prove to be the most important nesting beach for this specles in BE
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A=ia. These hbeaches must he protected in a new resarve. At the same time
there muat be surveys to confirm which turtle species nest there, estimate
thelr numbers, determine the loss of eggs to wild boar and people, ldentify
other threats and the harvest methods, assess the cultural, nutritional and
scononic dependence of local communities on turtle and egg harvest., This
should lead ko a management plan directed at immediate conservation needs,
guch as wild boar conkpol, but the survey mist ultimately be backed up by sku-
ding to develop a programme of sustainable harvest that would be incorporated
into a long tecm management plan.

RODNMEY V. SALM

IUCH/WWF in Indonesia, cfo Directorate of Wature Conservation, P.O. Box 133,
Bogor, Indonesia.

FACTORS AFFECTING THE RETENTION OF METAL TAGS OM SEA TURTLES

The identification of individuals with easy-to-read tags that remain in
place for many years 1s the most fundamental tool that can be utilized to
study sea turtles in the wild, Self-piercing Monel alloy flipper tags
manafactured by the National Band and Tag Company (NBTC) of Wewport, Kentucky
USA have been extensively used for this purpose over the past 25 years.
Although tag loss s known to ooccur, some impressive successes have been
achieved in gathering data for certain populations. A reliance on these tags
gan therefore be expected to continue during the coming years. In view of
this anticipated usage, it will be helpful to summarize the wvarious Iinterre-
lated problems, and offer suggestions for enhancing tag retention.

Locking-Mechanism Failure. There are two styles of locking wechanisms
in the tags produced by HNBTC. One consists of a "tamper-proof” design in
which the piercing point bends over a bridge on the inside surface of the tag.
In the other, the piercing point passes directly through a hole in the tag and
bende over on the outside surface. The tamper-proof lock was originally
designed for domestic livestock and is sold in MBTC tag sizes 49, 62, and 4
(Table 1}. Size 49 has been the most popular tag for adult sea turtles.

Table 1. Specifications of NBTC's self-piercing Monel flipper tags
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Mean width
Style 4-1005 Length Width of gap Locking
gize MWo. { ) { mem) { mm ) mechanism
49 40 10 11 RBridge
18 40 10 11 Hole
62 15 10 10 Bridge
58 25 B 9 Hole
4 18 5 5 Semi-bridge
3 13 4 4 Hole
1 B 25 245 Hole
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Ontil this past year, the through-the-hole lock has only hbeen avalilable in
gize BBl and the wery emall sizes 32 and 1. However, dus ko the greater
strength of thie lock, and periodic breakage of the bridge of the tamper-proof
design, HWBTC now manufactures size 49 tagse with an optional through-the-hola
lock. This Improved wersion has been designated as gize 19,

A disadvantage of the throwugh-the-hole lock is that when the piercing
point is not fully bent over, the tag may be more prone to snagging and loss
should the turtle encounter nets. This problem can be avolded by making cer-
tain that the point has locked fully into place with the special applicators.
If a complete band of the point has not occcurred, this should be carried out
using standard plieras. Even I1f entanglement 13 not & concecn to the
resaarcher, tags with the through-the-hole lock should still ke routinely
inspected and the lock corrected as needed. 1In contrast, [t is impossible to
correct an improperly locked tag with the tamper-proof design. In such cases,
the tag should be removed and replaced with a new one.

A spring-action effect that exists in the tag after attachment places
stress on the locking mechanism. Tags that have been on for many Years may
atill retain this property and pop open 5 mm or more if the lock fails. Buch
tension contributes to the failure of the lock, particularly when corrosion of
the metal develops in this region. The apring action can be easily eliminated
after attachment by using pliers to sgueeze the two sides of the tag slightly
together at a point about one-third from the folding end. Only a2 minimum of
presaure is needed. When carried out properly, there will be no visible evi=
dence that the tag sides were momentarily bent Inward., It should be noted
that even if the lock fails and the tag springs open, tag loss will not always
result,

Tissue Necrosis. Attachment of the tag in a manner that compresses tis-
sue to the point of blocking vascular eirculation can result in necrosis. To
avoid this situation, the distance from the piercing site to the trailing edge
of the E£lipper should be the same, or slightly less, than the length, of the
tag when locked. If the distance on the flipper exceeds the tag length, the
tissue will be gathered together and constricted after the tag is attached,
Necrosls can also develop when the two sides of the tag are crushed together
after being attached to the turtle. Tags damaged in this manner have been
seen in Hawali, Australia and Wancite, Costa Rica. Thiz problem is almost
certainly the result of turtles nipping at each other, or at their own tags.
It may also be caused by certain fish, such as common and spiny puffers
(Tetradontidae and Diodontidae) biting at tags while the turtles are resting
underwater. The shiny appearance of Monel tags may stimulate biting, How-
ever, certain algae and invertebrates often grow on the tag and mask this
brilliance. Tage that corrode are less apt to host encrusting growth due to
the antifouling toxic properties of copper and nickel released in the corro-
sion procesa, A method for possibly reducing hiting would be to render the
tag less noticeable by using the smallest tag practical. For example, the
size 6Bl tag is less conspicuous and more appropriate for adults of several if
not all sea turtle spegies. A further disadvantage of larger tagsa is that
when they are applied to their full length, plercing can take place through
thick and potentially important musculature. This is more likely to ocour in
the smaller species. Por researchers contemplating a change to the 681 tag,
it shoold be noted that an inscription of up to 315 letters can be accomsmo-
dated. This is less than the 55 letters poszsible on the size 49 and 19 tag,
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but iz adegquate for most addressaes. Hecrosis can also ba caused by the
raleage of chemicals that result from Monel corroding in contact with the
plarcing site.

Tearing. Tags can be torn out of the flipper by biting, enagging in
nets and other objects, or by the slapping against the carapace that ocours
during nesting. A tag is more likely to be torn out if it hangs loosely on
the flipper. While prevention of tissue necrosis requires that the distance
from the pilercing site to the flipper's trailing edge be equal to or slightly
laas than the tag length, too short of a distance will make it liable to tear.
Por subadult turtles, some risk must be taken in order to ensure adegquate
space inside the tag to accommodate growth.

The location where the tag ls attached can alsc influence tearing. A
survey by the author of the exact location where various researchers attach
flipper tags revealed a wide range of sites ourrently in use. Tags that
plarce directly through KkKeratinized scales on the flippers should be more
resistant to being torn out than tags placed in the webbing between these
goales, or in the flap of soft tissue where the fronk flipper joins the body.
However, working of the tag back and forth due to swimming movements of the
flippers, and slapping on the carapace during nesting, inoreases ae the tag-
ging site beacomes more distal. Also, in the tagging of adult males, easpe-
cially green turtles, a greater proportion of the nipping during mating
aotivity is directed at the distal edges of the flipper.

Abrasion. Abrasion of tags can result from contact with substrate when
turtles are feeding and resting underwater, and pesting., This action produces
scratches on the tag and, over an extended perlod, may cause loss of metal and
contribute to tag lose. However, unlike plastic tags, where the effects of
abragion (and susceptibility to breaskage) can be severe, metal tags appear to
be very resistant to this form of damags.

Corrosion. Corrosion of Monel tags appears to be common, but its degree
variea algnificantly; even within the same population of turtles. In many
instances, corrosion 18 responsible either directly, or indirectly, for tag
loss. The appearance of gorroded tage gan range from only a greenish surface
discoloration to one that is pitted and deteriorated with certain areas paper
thin. The rate of corrosion is not always correlated with the time that the
tag 1s attached. HNo clear reasons exist to account for these differences.
Some possible Eactore may include the composition and temperature of the sesa-
waker, diet of the burtle, serum chemistry, and small but concelvably impor-=
tant differences in the composition of the alloy used and the manner in which
the tags were manufactured. In captivity, corrosion may be accelerated by
glectrolysis created between metals present in the facllity and the tag. Corc=
rosion is often more severe around the locking mechanism and 1in the latters
stamped on the tag. The metal in these areas iz subjected to greater stress
during the manufacturing process, a factor that reduces corrosion resistance.
Accelerated corrosion is alse fregquently found in the tag area that passes
through the piercing site and rests in direct contact with internal tiassue.
In such cases, the incision will not heal but rather show necrosis and fluid
drainage. The area of the tag in contact with this wound will not necessarily
be the piercing end because rotation can occur after attachment.
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The basic problem of corrosion in Monel tags is the {inability of this
particular alloy to withstand extremely corrosive conditions. This was not
realized when Monel was selected for tags. Some of the desirable attributes
that contributed to the ssalection of Monel, and are responsible for its con-
tinued use, include availability, relative low cost, metallurgical properties
that make it easy to fashion into tags, and successful use on some sea tur-
tles,

Investigations undertaken, at the author's reguest, by WBTC and Hunting-
ton Alloys, Inc. (Huntington, West Virginia, USA) have resulted in the special
production of size 6Bl tags made from the highly corrosion-resistant alloy,
Inconel 625 (see Marine Turtle Mewsletber 1976, 1:3-4 and 1977, 2:7-8).
Although attached to Hawailan green turtles for up to 5 years, tegs hawve shown
no evidence of the corrosion previously found in this population with Monel
tags, Inconel tags are not commerically available at present, however, their
production could be Initiated if financlal support was made available to NBTC,

Other Tagqing Considerations. The use of two or more tags on each tur-
tle is a simple method for promoting longer-term recognition and measuring tag
logs. On adult Hawailan green turtles, two size 681 tags can be attached to
each front flipper without appearing to burden the animal. Another worthwhile
practice is to replace all old tags that are not adequately attached or show
signs of corrosion. The value of a turtle to a research program increases
each time it is recovered. Every effort should therefore be made to improve
an individual's chances for continued recognition. The cost of tags in most
research programs constitutes only a small percentage of the total expendi-
tures., If tag problems are thought to exist, both the researcher and the
funding agency should be willing to spend more to rectify this coritical defi-
ciency.

GEORGE H. BALAZS
Rational Marine Pisheries Service, P.0. Box 3830, Honolulu, Hawaii, 96812,
usa,

FEE}R:H‘?EHEIEEIQ!_ ‘EUEI'LEEEDAHEER*EM&IMELE
A French text is now available to accompany WWF the audiovisual pack
(Ho, 014/40) of 40 slides and supporting booklet entitled 1977 for further
details). Write to WWF/IUCN International Education Project, Greenfield
House, Guiting Power, Glos. GL54 5TZ, U.K. for information on ocoets ek,

HMAURITANIA : TURTLE STAMPS ISSUED

A series of 3 postage stamps {leatherback, green and hawkshill, 1 oM, 3
UM and 4 UM respectively) has been issued in the Islamic Republic of Mauri-
tania, They may be obtained from: Office des Postes et Telecommunications,
Service Philateligue, Nouakchott, R.I. de Mauritanie.

Support for this newsletter came from H.C. Mittag, Dr, J. Mittag, the Univer-
sity of Toronto and World Wildlife Pund Canada.
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EDITORIAL

This issue presents articles documenting migrations of olive ridleys
from Costa Rica to Mexico, BEcuador and other countries, together with renewed
calls for international cooperation. The precedent for multinational agree-
mante on eea turtles is weak. The treaty between Costa Rica and Wicaragua on
green turtles was never ratified by Wicaragua, although later, independently,
the processing plants there were closed down. But the need for international
cooperation is as great as ever. For olive ridleys in the East FPacific the
circumstances are now propitious., There are vigorous investigators in several
countries there. The beach at Ostional in Costa Rica has just been given
additional protection. Any agreement covering the difficult problem of tur-
tles nesting in one country and residing elsewhere could not only help
preserve this species but also be an example to other nation groups with
shared turtle regources,

H.¢.

NEED FOR A REGIONAL RIDLEY PROGRAM IN THE EAST PACIFIC

Research on Lepidochelys olivacea in Mexico and Costa Rica has been
documented (Marquez, 1976:; Cornelius and Robinson, 1980). Little is known,
however, about the efforts of investigators in Wicaragua and Panama. In both
these countries, although some tagging has taken place, there are insufficlent
funds to support regular tagging (R. Arostegui, pers. comm.; D. Tovar, pers,
comm.). In Bcuador there have been recoverles of L. olivacea tagged in Mexico
and Costa Rica (Green, 1978; Green and Ortiz, in press). This resulted in the
National Fisheries Institute establishing a L. olivacea program in May 1980.
Since then, there have been 10 tag recoveries from Costa Rica and 5 from Mex-
ieo (Hurtado, in press). In addition, it is poseible that some ridleys in
Ecuador may have come from Nicaraguan and Panamanian beaches.

i

GEOREE M. BALAZS %ﬂw‘:ﬁ ;
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There is a need to establish a regional L, olivacea program. With this
in mind the author visited organizations responsible for research on L. oliva-
cea in these 4 countries. The idea was recelived with great enthusissm. TE is
now necessary to extend this to the other countries where the species ocours
some of which were given in Marquez et al. (1976). Moreover, the wNatiocnal
Fisheries Institute in Mexico has concrete plans to organize a turtle meeting
for 1982 and plane for a regional program will be presented then, It will be
possible to discuss: methodology, a center for collection and interchange of
dates, training of assistants and especially cbtaining Ffunds for tagse and
rewards, It has to be noted, however, that establishment of a regional Lepi-
dochelys olivacea program is only in the initial stages.

Green, D. and Ortiz, F. (in press). Proceedings of the World Conference
on Sea Turtle Conservation, Smithsonian Institution Press, Washington D.C.

Green, D. Investigacion sobre las tortugas marinas en las costas del
Ecuador Continental. Report to National Fisheries Institute (INP) , Guavaguil,
B6 PP.

Hurtado, M. (in press). Boletin Informative INP - Eguador.

Marquez, R., et al. (1976). Sinopsis de datos blologicos sobre la tor-
tuga golfina INP. Sinop. Pesca, (2):61 PP,

MARIO HURTADO G.
Instituto Hacional de Peaca, Casilla 5918, Guayagquil, Ecuador.

FROTECTION FOR OLIVE RIDLEYS AT OSTIONAL

Costa Rican President Rodrigo Carazo and his Minister of Bgriculture &
Livestock, Dr. Hernan Fonseca Z., are to be commended for having decreed, on
January 7th, 1982, the beach of Ostional, Guanacaste, Costa Rica, as an area
protected for the reproduction of marine turtles. This, and the neighbouring
beach of Hancite, at present adequately protected under the National Park Sya-
tem, were listed as second in importance in the list of 38 identified nesting
areas by the World Conference on Sea Turtle Conservation, Washington, D.C.,
1979. The official recognition of the importance of this beach should stimu-
late international agencies to cooperate with Costa Rica in the protection of
the area. Studies by Cornelius and Robinson are revealing extensive migration
patterns of the species concerned, Lepidochelys oclivacea; these underscore the
responsibility of other ocountries in helping to conserve this resource.
Letters of congratulation are in order for President Carazo.

DOUGLAS C. ROBINSON

Escuelo de Biologia, Universidad de Costa Rica, Ciudad Universitaria, Rodrigo
Facio, Costa Hica, Cantral America
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During 1981, an additional 14,900 adult female olive ridleys were tagged
with monel metal (National Band and Tag Co., style 4-1005, size 19, special
locking mechanism) and plastic (Allflex Tag Co., medium size, color green)
tags at Playas Nancite and Ostional, Costa Rica. This brings the tagged popu-
lation to 30,100. The following is a summary of recoveries (recorded as of 1
December 1981) made away from the nesting beaches. This is further evidence



for the desirability of a cooperative regional program for the study and
management of the east Pacific populations of ridleys.

Country Recowered Humber Comments

Ecuador 13 Includes 2 from 1971-72 tagging.
Colombia 1

Panama I

Costa Rica 28 Incidental catch in shrimp and

shark fishery operations.

Nicaragua 1 Observed nesting.

El Salvador 3

Guatemala 4

Mexico 1

‘Oceanic 2 A Tuna boat recovery 900 and 2,000 km

west of Coasta Rima.

8.E. CORNELIUS
Rle 3] Box Ilﬁf HMtn. viﬂf i B EEE"H; . 5.,
DOUGLAS C. ROBINSON

Escuelo de Biologia, Universidad de Costa Rica, Ciudad Universitaria, Rodrigo
Faclo, Costa Rica.

"TURMING TURTLES" -- IS IT ?

An article by Rosskopf and Woerpelin (1982, T.E.A.M. Vo. 3; Bo. 5, 11-

13, Published by T.E.A.M., 3245 Military Avenue, Los Angeles, California,
90034, U.S.A.) strikes a cautionary note for some of our handling techniques
for sea turtles. The article described egqg yolk peritonitis in an adult
female desert tortoise (Gopherus agassizi). The animal, in captivity for 45
Years, rather abruptly showed progressive deterioration and death, and on
autopsy was found to have several ruptured egg yolks within the coelomic cav-
ity; yolk material had leaked into the surrounding tissues. The suthors did a
histopathologic analysis, and concluded that "it is our experience that egq
volk peritonitis is a cosmon condition in many chelonian species (e.q.
Gopherus agassizi, Tetrapene carolina carclina, etc.) and lizards. Its cause
is unknown but it is thought to be induced by trauma to the delicate develop-
ing ova. It seems to be particularly common in heavy egg-laying tortoises ...
“The prognosis is poor because of the extremely caustic effect the foreign yolk
material has on the delicate internal tissues ... Clients should he advised
toc carefully observe all female tortoises of egg-laying age and to avoid

trauma to them, especially any activity that may lead to the tortoize turning
over on its back."®

Many turtle researchers immobilize post-nesting females by turning them
on their backs, during which time they are tagged, weighed, measured, etc.
The same researchers have also often wondered why such a small percentage of
the turtles return to the nesting beach in subsequent years, Doubtless this
is derived in part from tag loas, natural mortality, and missed turtles, buot
the possibility should be considered that some may suffer rupture of some of
the yolks that will form the season's subsequent eggs, as a consequence of the
combination of the turtle's struggles and the completely unnatural pressures
within the viscera under such circumstances. This may result either in the



turtle undergoing ovarian or oviducal damage of sufficient severity to render
the animal incapable of producing shelled eggs in fubure sSeasons, or eaven
outright (though not immediate) mortality as a result of egg yolk peritonitis.

PETER. C.H. PRITCHARD
Florida Audubon Bociety, 1101 Audubon Way, Maitland, Florida 32751, U.5.A.

ATLANTIC RIDLEY FROJECT 1981

This was the 15th year of the Mexican effort for restoring this species
and the 4th year of cooperation with the U.5. National Marine Fisherles Ser-
vice. In 1981, 95% of the e#ggs laid at Rancho Noevo weres transplanted. But
high tides were again a problem. In 1980 Hurricane Allen (Rug. 8=10) inun=-
datad 80 nests in the north beach corral from the June 27 arribada. Again in
1981 (15-19 June) strong NE winds, up to 1B m/sec, high seas and rainfall up
to 58 mm/day flooded and killed embryos in 125 nests (13,130 eggs), represent-
ing 14% of the total laild that year. Around 40 nests were alsoc lost to poach-
erg or in other ways.

In 1981, 92,319 egge from B98 nests were collected and 49,986 hatchlings
from beach corrals were released and another 6562 from eggs incubated in
styrofoam boxes, 2246 egge were separated from the total collected and incu=
bated in 22 styrofoam boxes for the Padre Island and Galveston head-starting
project (see Woody, J. 1981, Marine Turtle Newsletter 19, p. 13}. There was
also one more nest of 60 eggs (54 hatchlings), incubated at Rancho Muevo, that
went to the head-starting project. Owverall average hatch rate was E0.2%. For
the beach corrals it was 53.8%, for the Rancho Nuevo styrofoam boxes 73.9% and
for the Padre Island boxes B1l.6%.

There were 44 emergences, solitary and grouped, between April 17 and
July 4. There were 2 important arribadas: May 8, 227 nests, 213 transplanted,
and June 2nd, 220 nests, 216 transplanted. Monel tags were applied to 228
turtles; of these 38 were also tagged with plastic on the front flipper.
There were 37 turtles nesting twice and 3 neating thrice. Alss 55 turtles
tagged in previous years nested; 20 of these were re-tagged. =

Incidental catch by shrimp trawlers in the Gulf of Mexico is the most
serious problem preventing restoration of thiz population and stronger action
by the Mexican and U.5. governments is needed.

R. MARQUEZ M.
Apto Postal 79-052, Col. Doctores, Mexico 7, D.F.



for the desirability of a cooperative regional program for the study and
management of the east Pacific populations of ridleys.

Country Recoverad Humbar Comments

Ecuador 13 Includes 2 from 1971-72 tagging.
Colombia 1

Panama 1

Costa Rica 28 Incidental catch in shrimp and

shark fishery operations.

Micaragua 1 Observed nesting.

El salvador 3

Guatemals 4

Mexico 1

Oceanic 2 dTuna boat recovery 900 and 2,000 km

wast of Costa Rica.

8.E. CORMELIUS
R.R. 3, Box 216, Mtn., View, MO 65548, U.S.A.
DOUGLAS C. ROBINSON

Escuelo de Blologia, Universidad de Costa Rica, Ciudad Universitaria, Rodrigo
Faclo, Costa Rica.

"TURNING TURTLES® —- IS I ?

—

An article by Rosskopf and Woerpelin (1982, T.E.A.M. Vo. 5, Bo. 5, 1l-

13, pPublished by T.E.A.M., 3245 Military Avenue, Los Angeles, California,
90034, U.5.A.) strikes a cautionary note for some of our handling technigues
for sea turtles. The article described egg yolk peritonitis in an adult
female desert tortoise (Gopherus agassizi). The animal, in captivity for 45
¥Years, rather abruptly showed progressive deterioration and death, and on
autopsy was found to have several ruptured egg yolks within the coelomic caw-
ity; yolk material had leaked into the surrounding tissues. The authors did a
histopathologic analysis, and concluded that "it is our experisnce that egg
Yolk peritonitis is a common condition in many chelonian specles (e.g.
Copherus agassizi, Terrapene carolina carclina, etc.) and lizards, Its cause
is unknown but it is thought to be induced by trauma to the delicate develop=-
ing ova. It seems to be particularly common in heavy egg-laying tortoises ...
“The prognosis is poor because of the extremely caustic effect the foreign yolk
material has on the delicate internal tissues ... Clients should be advised
Lo carefully observe all female tortoises of egg-laying age and to avoid

trauma to them, especially any activity that may lead to the tortoise turning
over on its back.,"

Many turtle researchers immobilize post-nesting females by turning them
on their backa, during which time they are tagged, weighed, measured, etc.
The same researchers have also often wondered why such a small percentage of
the turtles return to the nesting beach in subsequent years. Doubtless this
is derived in part frem tag loss, natural mortality, and missed turtles, but
the possibility should be considered that some may suffer rupture of some of
the yolks that will form the season's subsequent eggs, as a consequence of the
combination of the turtle's struggles and the completely unnatural pressures
within the viscera under such circumstances, This may result either in the



MORE MYSTERY TAGS

On 16 July 1981, Mr. Eleuteric Ramos of San Andres, Departaments de
Pisco, Peru, gave me several monel tags removed from Chelonia mydas that he
had captured. One is enscribed with "ICA-5.A." and on the other side ™1779"%.
Thiz tag iz smaller than thoss used by the Universities of Costa Rica and
Florida (3.5 rather than 4 cm long and 7 rather than 9 mm wide). Who is using
these tags?

J. FRAZIER

Department of Zoological Research, HNational %oological Park, BSmithsonian
Institution, Washington, D.C. 20008, U.5.A.

RESUSCITATION OF A LEATHERBACK TURTLE

On 6 October 1981, in Ehode Island, a leatherback sea turtle (Dermoche-
lys coriacea) in apparent respiratory collapse after having been caoght in a
large fish trap (pound net) and then transported to shore was revived Ffollow—
ing electrical stimulation of the pectoral region. The electrodes were driven
into the pectoral musculature and attached with "Jumper cables™ to an automo—-
bile spark plug wire (engine running) and grounded on the automobile. The
animal recovered and was tagged, marked with orange paint, and released.
Details of the event are available.

C. ROBERT SHOOP

Department of Zoology, University of Rhode Island, FKingston, R.I. 02881,
U.5:A.
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CRYING "WOLF®" AT LA ESCOBILLA

There is still confusion over the situation at La Escobilla, Mexico's
lagt major arribada (massed nesting) beach. In 1979 the IUCN Bulletin stated
“There was no arribada in 1978," and my previous criticism of this statement
(Frazier, J., 19Bl, HMarine Turtle Newsletter, 18:4-5) was not sufficiently
explicit, since some readers have asked for more details.

. Apparently no Mexican specialist was consulted about arribadas in 1978
(Marquez, pers. comm.; Pefiaflores, pers. comm.), and I have never seen corro-
boration of the IUCN's statement. To the contrary, there are data refuting
the claim in the Bulletin. For example, Caldercn and Gonzdlez (1981, Las
Arribazones para Reproduccidn de la Tortuga Golfina--Lepidochelys olivacea--
{Egchscholtz, 1829), en la Playa de la Escobilla, Oax., en el Pacifico, unpub-
lished thesis, Universidad Nacional Autdnoma de Mexico, Isztacala, 63 pp + 8
figs.) reported on Escobilla from 1970 to 1980 showing that despite intense
exploitation, there has not heen a diminution in arribadas, but an increases;

¥Year of 1900: MW 71 72 73 OT4 75 T 1T R 79 EBD B
No. of Arribadas: 3 T Iy 3 3 3 2 2 3 3 4 5

Pefiaflores, who has been monitoring this beach since 1974, confirmed these
data and added the 1981 value (pers. comm.). This however, says nothing about



the numbers of turtles nesting annually, and there is tremendous concern,
among Mexicans and other nationals, that this laat economically viable popula-
tion ie doomed to overexploitation.

The false statement in guestion not only discredits the article in which
it appeared (which dealt with the critical issue of overexploitation), but
leaves biologistse, particularly in Mexico, doubting the ocredibility of the
organization responsible for the statement. Dramatization is an effective
motivator, but this tactic alienates local people and those knowledgeable
about the issues and, in the long run, it is counterproductive. I have else-
where commented on another false claim regarding sea turtles (Frazier, J.,
1980, Environmental Conservation, 7:239-240), and this is a common and serious
problem in conservation of natural rescurces, not just marine turtles (see
also Simon, J.L., 1980, Science, 208:1431-1437). Rational management of
natural resources is best served by accurate rational statements.

J. FRAZIER

Department of Joological EResearch, Wational Zoological Park, Smithsonian
Institution, Washington, D.C. 20008, U,.8.A,

POSTER: SEA TURTLES OF THE WORLD

A beautifully produced poster (artwork by Marvin Bennett) showing the
different species swimming or feeding in the sea has been sponscored by the
Center of Environmental Education and the WNational Marine Pisheriea BService,
U.5.A. Obtain free from: C.A. Oravetz, NMFS Southeast Region, 9450 Koger
Blvd., St. Patersburg, Flocida 33702 U.S5.A.

POSTER: DOMINICAN REPUBLIC

A black and white poster showing a leatherback and entitled "Camino a la
Extincion?” has been produced by the Hational Museum of Hatural History and
other organizations in the Dominican Republic. For details write to: J.A.
Ottenwalder P., Muzseo MNacional de Historia Watural, Plaza de la Cultura, Sants
Domingo D.N.; Bepublica Dominica.

TURTLE POSTCARDS

Quality color postcards showing the green turtle and hawksbill, 25 of
each (50 total) for U.5. $10.00 includes air postage. U.5. currency orf inter-
national bank draft only please. Order from G.H. Balazs, P.0. Box 1346,
Eaneche, Hawaii 96744, U.S.A.

Support for this newsletter came from H.C. Mittag, Dr. J. Mittag, the Univer-
gity of Toronto and World wildlife Fund Canada.
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EDITORIAL

There are 8o many problems in sea turtle conservation, uncertainty about
head-starting, tag loss, lost data, endleas wrangles over farming, that some-
times it seeams as if little progress is being made. But there are also some
notable advances and these should be celebrated. Among the most promising
gwalﬁp!'nents in the last few years are the turtle excluder device and the liv-

ng tag.

Aceidental catoh of turtles by shrimping trawlers results in untold
numbers of drowned animalz, according to some estimates more than 10,000 a
year for the sputheastern USBA alone. The turtle excluder device, affec-
tlonately known as TED, is npow at a rate where the U5 Hational Marine
Fisheries Bervice 1ls confident enough to issue a pamphlet giving details of
ita construction (see Anon, Recent Papers section, balow), The effectiveness
of TED in reducing incidental catch has been evaluated by towing it along with
a oontrol standard net from the same vessel: 129 turtles were caught in the
standard nets, only 3 in those Incorporating the excluder device [(W.R. Seidel,
pers. ocomm. 12 July 1982). There may also be a graater probability of those
turtles that are caught with the TED being still alive, As important, the
catch of shrimp was if anything increased with the TED. Preliminary figures
suggest around a 7% improvement. So TED will he re-christened as the Trawler
Efficiency Device, There is still, of course, much work to be done. There
are different types of trawlers and methods; adjustable or variocus TEDs may be
neaded., It may also be that errcrs wera made in the initial stages of this
project and it may take time before shrimpers are prepared to accept the
excluder device (in some parts of the world the by-catch will be wanted).
Wevertheless there is now at least a known way of reducing incidental catch

without 1loss of shrimp and a start can be made. Indeed some shrimpers in the
Ush are already using TEDS,

A different but egqually admirable development concerns the living tag
method for marking young turtles, green turtles in particular. Conventional
tags applied to hatchlings slough off as the animals grow. In the living tag
method a sliver of white plastron is transplanted to the carapace [Hendrick-
son, L.P. and Hendrickson, J.R. 19827 Marine Turtle MNewsletter 19, &-7).
Somez of these transplants have survived for more than 2 years (Fig. 1).



Fig, 1. Plastral tissue on a vertebral scute of a juvenile green turtle at
the Cayman Turtls PFarm, The photograph was taken 2 years after the tran-
splant, There is some overgrowth of the transplant in this case, but the tis-
sue iz still glearly wvisible,

With this technique, alss, there is much further work to be done, Sometimes
the white patch becomas partly overgrown by carapace tissue, Perhaps larger
or differently placed transplants will help. Hewvertheless the method looks
highly promising--so much so that people are already planning to release
hatchling or head-started turtles with plastral transplants. If that occurs,
it is important that the coding systems used are announced as socon as possi-
ble, praferably before the turtles have been releassd, or even before they
have been marked, It is easy to imagine different groups selecting the same
sgutes as a site for transplants. Already with the notching of turtles confu-
glon may arise because people fail to place on record what they have done
(Editorial, 1982, Marine Turtle Mewsletter 20, 1). ‘The living tag system
offers a chance of solving some of the hitherto most intractable problems of
turtle biology such as the survivorship of the young and maturation time; it
provides a way of proving that the females do indeed return to their natal
beaches to lay. What a shame it would be if the potential of this clever idea
were digsipated through lack of comminication,

H.M.



SEA TURTLES IN THE MERU BETIRT WILDLIFE RESERVE

The Meru Betiri Wildlife Reserve is located on the Indian Ocean in East
Java, Indonesla, and contains Sukamade Beach, the most important sea turtle
nesting gite remaining in Java. The reserve was established in 1972 and
placed under the administration of the Indonesian Directorate of Wature Con-
servation (PPA), but most turtle eggs continued to be collected and sold up
until 1979. In that year as part of a general improvement in reserve manage-
ment policies the removal of eggs, hatchlings, and adult sea turtles was
strictly prohibited.

Although records prior to 1980 are not totally reliable they serve to
indicate that there is considerable annual variation in nesting activity
(Table 1). Green turtles are by far the most common nesters but there are
alse small numbers of leatherbacks, olive ridleys, and hawksbills. It is
interesting to note that after a three year absence from the beach, nesting

leatherbacks returned to Sukamade in 1980 and again in 1981 and 1982, produc-
ing about 20 nests annually,

Table 1. Annual number of nests of four species of turtles at Sukamade Beach.

fear No. of Mests TYear No. of Nests

1870 2072 1976 647
1371 1525 1977 00
1972 1278 1978 1586
1973 1116 1979 1406
1274 1524 1980 625
1975 B50 1981 1378

All nests are left where they were deposited and allowed to hatch natur-
ally except that thosa laid below the high tide mark are moved up beyond the
reach of the sea. Every morning PPA guards patrol the three kilometer beach
and .note the nusber and species of turtles that nested the previous night.

All new nests are marked with numbered bamboo stakes and nests which have
hatched are excavated bo determine hatching success,

In 1981 there wera 2201 visitors to Sukamade Beach, an increase of B8%
over the previous year. Almost all came to view nesting sea turtles, Motor
vehicles are parked at the PPA guardpost and visitors must walk the last 700 m
to the beach where guards conduct them to a turtle which has begun to lay
eggs, This system facilitates control of access and prevents undue distur-
bance to the nesting turtles, It is to be hoped that the management policies
used at Sukamade Beach will be applied to other sea turtle nesting sites in
Indonesia coming under PPA's administration,

RALETGH A, BLOUCH
Leader, WWF Meru Betiri Project, P.O. Box 133, Bogor, Indonesia.

TURTLE HATCHERIES IN SRI LANKA

A new turtle hatchery has been set up at FKosgoda on the southwestern
coast of Bri Lanka, where accurate records are being maintained and all the
hatchlings are weighed and measured and the speciles identified. This is in



addition to the two other hatcheries set up earlier, namely at Bentota and
Bermuda where speciation is not done. FKosgoda was chosen because it has been
known for a long time by residents as a favourite rookery of marine turtles,
In addition many beach dwellers have acquired an immense practical knowledge
of turtle behaviour over the years. The first clutch of 141 leatherback egqs

was buried on 10th December 1981 and by the 4th of January 1982, 11,159 egqs
had been buried (Table 1).

S S i |y — i

Humber of eggs buried 33,741
Egge hatched and spoilt 24,280
Humber of hatchlings released 5y210%
Percentage hatching rate 21.5%

*3,565 olive ridleys, 987 greens, 249 leatherbacks, 213 loggerheads, 205
hawksbills.

All five species nest at Koegoda. Nesting starts about Beptember, paakse
in January and decreases by April. It is not unusual to have 7-8 turtles
nesting at any given time, and once a member witnessed the beaching of 18
{leatherbacks and green turtles).

Taking all 3 hatcheries, the breakdown is as follows:

Total number of eggs buried 48,934
Total number of hatchlings released 12,428

Olive ridleys are by far the commonest turtles nesting on these beaches. The
green turtle comes nexty; hawksbill and leatherbacks are found equally and
loggerheads appear to be rare. No flatback hatchlings have been found,

R.5.B. WICKRAMSINGHE

Wildlife & Nature Protection Society of Sri Lanka, Chait iya Road, Marine
Drive, Fort, Sri Lanka.

BEACH DEVELOPMENT IN SRI LANKA
(Excerpte from a preliminary survey report on "The present status and
distribution of sea turtles in southwest and southeastern Sri Lanka".)

Beaches with smooth slopes and large beach platforms ideal for most sea
turtles are ironically also the most favoured by the fast expanding tourist
industry. 1In recent times there has been a proliferation of tourist complexes
in many areas such as Bentota and Hikkadua to name a few. WNo doubt, these
constructions will have an adverse effect on sea turtles.

The erection of fences and lights in the process of development is
undcubtedly proving a major deterrent. The authors witnessed on a few ooca-
sions turtles dig in vain under the fences that impeded their mission and
return to sea without laying, hurting themselves in the process. Besides, the
resulting increase in human density in these areas may mean increase in human
activity on the beaches at night during the peak hours of nesting (generally
between 9 and 11 PM). This is another serious obstagle to nesting turkles



which are very sensitive to disturbances on the shore,

Reliable sources in Bentota and Hikkadua affirmed that there had been a
considerable decrease in nesting during the past few years, In Bentota for
instance, body pits were conspicuously absent while much nesting activity was
observed during the same period on Kosgoda, hardly five kilometres away. Near
Bentota the authors weare able to obsarve on several occasions green turtles
come out of the sea, ascend the shore for a few feet and then return back to
the sea without laying, apparently disturbed by the presence of bright lights
on the shore. Beaches with lights have fewsr turtles coming ashore and conse-—
quently fewer eggs, and those nests that occur and hatch will be subject to
mags destructlon through disorientation of emerging hatchlings.

The Wildlife and Nature Protection Society of Sri Lanka (WNPS) has esta-
blished a turtle hatchery at a point between Indurawa and Ahungalla known as
Fosgoda. The hatchery is progressing well and over 12,000 eggs have been gcol-
lected from this stretch alone this year. The emerging hatchlings are
released into the sea to grow and perpetuate the species., This is the first
step towards the rehabilitation of endangered species and a commendable one
indeed. The Society's efforts are in vain however, if further development ia
permitted along this stretch., Tt is learnt that a lot of land has already
been sold for tourism development., Fences have been erected around thease
plots and are proving a hindrance to nesting turtles as has bean obsarved on

mamy occasions. BShould resorts take over this streteh of beach, the result
would be disastrous for nesting turtles,

We plead that the stretch between Indurawa and AMhungalla be dJdeclared a
National Sea Turtle Sanctuary.

SHEEAR DATTATRI

Madras Snake Park Trust, Guindy Deer ganctuary, Madras 600 022, India,
DHARMIN SAMARRTIVA
Bri Lanka

GROWTH AND AGE AT MATURITY OF LOGGERHEAD SEA TURTLES:
REVIEW AND PROSPECTUS

Students of the life history of any species soon become interasted in
determining the mean age at maturity because demographic models are especially
sensitive to flucktuations in this parameter (Lewontin, 1965). Obtaining such
data for marine turtles is difficult, Although 1little is known about
juveniles in the wild, survivorship of young sea turtles is probably low
(Hirth and Schaffer, 1974; Frazer, 1982). Bustard (1279) suggested that one
million or more hatchlings must be marked to ensure an adeguate sample return-
ing at maturity. To date, no one has followed marked hatchlings long encugh
to determine maturation time in nature., Although recent developments with

internal tags are promising (Schwartz, 1581}, at present we must rely on other
means of estimating age at maturity.

Several investigators have measured growth of loggerheads during the

first year of captivity (Pig. 1}). The steadily increasing growth rates indi-
cate the possibility for rapid growth in the wild.
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However, rates differ depending upon the quality (Stickney, White, and Perl-
mutter, 1973) or quantity (Muitja and Uchida, 1982) of food provided.

(]
o

Few investigators have carried out long-term growth studies of Caretta
(Flg. 2}, Parker (1926) was the first to challange assertions that soch large
creaturee mature at very old ages. He reported on five loggerheads raised in
captivity, one of which weighed 37 kg after only 4.5 yr (Parker, 1929). After
plotting growth curves for his specimens, Darker recognized that the data
"suggest the beginning of the typical sigmoid curve of growth,™

Hildebrand and Hatsell (1927) reared two loggerheads to 6 years of age.
These turtles did not grow as fast as Parker's ({1929) fastest-growing speci-
men, perhaps because their enclosure was small and the turtles fought each



other frequently! FPour loggerheads reared by Hughes, Bass, and Mentis (1967}
for 2.5 yr attained a mean weight of only 1.95 kg. Schwartz (1981) reported
mean weights of 5.999 kg, 3.140 kg, and 4.845 kg for three groups of hatchl-
ings raised for 3 yr.

Although captive studies may have little relevance to ascertaining
growth rates in natural situations, they may provide an indication of the

underlying shape of growth curves, Uchida (1967) raised two loggerheads for
4.5 yr. For the larger, data fit the following formula:

110,000 gm

welght in grams =
1+ &{3.543 = L. A31k)
Thue, Uchida predicted the turtle would reach an asymptotic weight of 110 kg,
maturing in 6-7 years., Caldwell (1962) also predicted an age at maturity of
6-7 years for loggerheads in temperate waters, Howewer, the assartion that
loggerheads mature in 6-7 years should be taken ag a minimum, as it is based
upon presumably well-fed turtles. At any rate, Uchida's hypothetical a8ymp—
tote of 110 kg is reasonable. A sample of 164 loggerheads on Little Cumber-
land Island, GA, showed a mean length of 99,63 cm (8.e. = 0.38) over the curve
of the carapace. Ehrhart (1976) provided an equation relating over-the-curve
carapace measurements to weight, whare lnglﬂ welght (lbs) = -1.54541 + 2.47835

1"—'9113 carapace length (in). Hemce, a length of 99.63 cm (39,22 in) is
agquivalent to a weight of 115,23 kg (254.04 1b), just elightly larger than
Uchida's proposed asymptote of 110 kg.

Growth studies on loggerheads in nature are rare. Subadult loggercheads
from 50-75 om in length appear in off-shore fishing areas, as is evidenced by
their capture in shrimp trawls (Hillestad, et al., 1977). Mendonca's (1981}
recaptures of loggerheads in this size range indicated they mature in 10-15
years. Limpus's (1979) recaptures of sub-adult loggerheads of carapace length
76-B8 cm showed they were growing at a slower rate than Mendonca's smaller

tertles, supporting Parker's (1929) and Uchida‘s (1967) assertions of sigmoid
growth.

For the immediate future, I suggest that growth data on individual oap=-
tive turtles be used to ascertain whether loggerhead growth curves are best
fit by logistic, Gompertz, or von Bertalanffy egquations, using the method
desoribed by Ricklefs (1967) or Uchida (1967). Additional information Erom
recaptures of wild juveniles should yield mean growth rates for particular
size classes, Combining information from both types of studies, we should be
able to estimate complete growth curves for juvenile turtles in the wild,
assuming that shapes of curves for captive and wild turtles are similar, This
will enable us to make the best estimate of mean age at maturity using data
presently avallable,
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BURINAME = TURTLE STAMPS

A series of B stamps depicting sea turtles and other turtles was issued
in early 1982. One set gosts 3.60 Surinam Guilders; one set on a day of issue
envelope costs 4.60. Minlmum order: 150 Surinam Guilders. Obtain from:
Dienst der Posterijen, Filatelistische Dienst, Wanicaplein, Paramaribo-Zuid,
Suriname, 5. America.

PHILIPPINES: TURTLE STAMPS

On June 5 1982 the Philippines issued a green turtle ("Pawikan") stamp
with a face value of 40 centavos. Stamps and first day covers are avallable
from the Philatelic Section of the Manila Central Post Office, or collectors
may obtain them on an exchange basis from Dr. E.D, Gomez, Marine Sciences
Center, University of the Philippines, Diliman, Quezon City 3004, Philippines.

WHO IS PAINTING NUMBERS ON GREEN TURTLE CARAPACES?

A green turtle with a number 6§ (or 9) was found in the Galapagos Islands
in 1978. The digits were 15 cm high and the paint light blue or grey. I am
interested in hearing from anyone with information on this. Further details
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supplied upon request.

DEREK GREEN
Texas Memorial Museuam, 2400 Trinity, Austin, TX 78705 USA.

WHAT DOUBLE TAGGING STUDIES CAN TELL US

Double tagging, as advocated in the first Marine Turtle Newslettar
{ 1976 ), is not merely a way of obtaining more returns, It also enables
estimates to be made of tag loss. This knowledge may be helpful in tackling
other questions such as what are the chances of turtles remigrating in future
years to their nesting beaches. What is it that is missing in the "lost

majority® (Carr, 1980) of turtles tagged at Tortuguers? Is it the kurtles or
the tags?

Bstimating tag loss. First we consider the case of dissimilar tags, or tags
which are the same but may have a different probability of loss | e.g. one on
the back and one on the front flipper, or one tag and a notch on & scute Ya
All estimates apply only to a given time span. Also, if concerned with tag
loss itself, one must assume that tage have an egual probability of being
noticed. When a trained person systematically inspects a turtle on the beach,
this may be a safe assumption. When a fisherman who is unaware of the tagging
programme pulls a turtle out of his net, visibility of a tag may be important
{ Cornelius and Robinson, 1982 ), Where returns are predominantly from f£igh-
armen, it may be preferable to speak of tay irrecoverability rather than tag
loss. This would encompass tag loss, tag visibility and the chances that a
tag will be returned, Irrecoverability could be calculated in the same gen—
eral way as given here for tag loss:

Let P, be the probability of tag type-a being lost
Then E'-Pl is the probability of tag type-a remaining on
Lat P, be the probability of tag type-b being lost
Then E"Ph is the probability of tag type-b remaining on,

Thus, for example, the probability of tag type-a remaining on while tag type-b
is lost is PbllvPﬂli

Let T be the total number of turtles initially double-tagged

Let R { unknown )} be the proportion of T returning

Let H, be the number of returning turtles that have lost both tags
Let Hla be the number of returning turtles with just tag type=-a on
Let Hip be the number of returning turtles with just tag type-b on
Let lfil2 be the number of returning turtles with both tags on,

Then Hﬂ = PP XTR egn (1)
N, = (- EHP X P, X TR eqn (2)
] = [1=-PF)XPp ETR aqn (3)
1b

Wy = (1-pj0-B) xm eqn (4)

From equations 3 and 4:
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1b
Rearranging: Pn B omm——————— agn [5)
HE + th
B
similarly P, = —— 2 aan (6
HE + Hln

If the tags are the same and are assumed to have an equal probability of
loss, then the expression may be simplified. If Hl is tha nuﬂ:e: of turtles
with one tag, then W,/2 may be substituted for either W Hyp in equa-
tions 5 or 6. A.nﬂ% [ the probabllity of losing one t}g i my b& gubatituted
for either P, oOC Py in the same sguations:

Hl
2 Hy
P = s Rearramging: P = ————e=—— =  agn [7)
N 2H., + H
1
Bohe me . :
2

Examples of tag loss/irrecoverability. 1) Green (1979) gives data from a
doublea tagging sStudy on a population of green turtles resident around the
Galapagos Islands. These were tagged with monel metal on the front flipper
and plastic (Rototag) on the hind flipper. After 4 years, 63 turtles had been
seen again with both tags, 45 with just the plastic tag and 4 with just the
metal tag. From equations 5 and 6@ y

45
Probability of losing the metal tag m —--————e = 42
63 + 45

4
Probability of losing the plastic tag s —————=- - m 08

63 + 4

These probabilities are for a time span of 101-1,000 days from the time of
tagging. Fortunately Green also gives the time between tagging and recapture,
Although the data are few for the longer intervals, they can be used to 1llus-
trate how probabilities of tag loss only refer to particular time spans:

by 101-500 days by 500-1,000 days

Probabhility of losing

the metal tag « 38 %
Probability of losing

the plastic tag 05 « 14
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2) Cornelius and Robineon (1981, 1982) double tagged 2415 olive ridleys on tha
wast coast of Costa Rica. A metal tag was attached to one of the front right
flippers and a plastic tag (Allflex) to any of the four limba: 97 turtles were
seen again with both tags on, 117 with just the plastic and 150 with just the
metal. From equations 5 and 61

117
Probability of losing the metal tag = ————-- -_—= 54

a7 4+ 117

Probability of losing the plastic tag = =———-———-- = 60
97 + 150

Comments on examples: Neither of these studies demonstrate the superiority of
one type of tag material, It may have been that the hind-foot location rather
than the plastic was the important factor in the Galapagos study. With leath-
erbacks, as first noted in the Marine Turtle Newsletker | Hughes, 1978, see
also in press ), switching tag location from the front to rear flipper was
followed by a jump in recovery rates. With the doubles tagging of the olive
ridleys in Costa Rica, the time span of the study needs to be made explicit
and considered, Perhaps over several years one of the tags used will have
superior staying power, Also both the location and the colour of the plastic
tags wvaried. Yellow tags had very poor recovery rates [ Cornelius and Robin-
son, 1982 ). Before drawing definite conclusions from this gtudy it will be
necessary to wait for further details on these variables and their inter-
relationships. What is asserted here is that expreszing resulta in terms of
the probability of tag loss is an easy, useful and standard way of describing
and comparing tag loss as a function of material, colour, location and time
after application, Also the surest progress will be made by studies that do
not confound variables, Whether a tag is put on the left or right flipper
might even make a difference. Leatherback turtles in French Guiana more often

have injured left than right flippers | Fretey, 1981 ). All variables axcept
the one under consideration should be equated.

But one substantive point is evident, In two separate studies, on dif-
ferent species in different parts of the world, there was a probability of
about .5 that a monel metal tag on the front flipper would be lost, This is
still the most commonly used tagging method in turtle research, Clearly if
around 50% of the tags fall off, it is hardly satisfactory, as had been recog-
nized gqualitatively ( Balaza, 1982 ).

Scar method: At Tortuguero tag loss of monel metal tags has been estimated at
26.4% from scars left by missing tags ( Carr, 1980 }. I= the tagging method
superior at Tortuguero, or do green turtles from that population live in an

. environment conducive to tag retention or are scars unreliable as a way of

assessing tag loss? Many people have wondered if scars may heal over alto-
gether. Validation of the tag scar method is needed, This could easily be
done by double tagging. Any turtles found with no tags should either have two
scars or none. The same general formulae as given above could be used to
assess the chances of scars becoming unrecognizable, If single tagging had
been done in the area previously, then one could look for scars on those Eur—
tles from the double tagging experiment that returned with only one tag.
Richardson et al. { 1978 ) have been both double tagging loggerheads for many
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Years and recording tag scars. They may well have relevant data,

Remigration Rates

By definition; TR = H, +H M., + ®

ja T Uy + By

The number of turtles with no tags is composed of those that have lost both

tags (M ) and of neophytes. W_ cannot be measured directly. Therefore for li!‘:|l
wWe Eubaﬂitute P_P, TR from Equ&%iﬂn (1).

Rearranging and cancelling:
Hia *l + W,

R = agn (8)
T(1-P P, )

In the case where the tags are the same and are assumed to have an equal
probability of loss, calculations may be simplified by subgtituting P { the
probability of losing one tag ) for both P, and P, and by substituting N

{
the number of turtles with one tag ) for Ria *+ Wy, in equation 8: ¥

R& =e—eescccaaaa 4 egn. (9]

These formulae look attractive but their application for caleulating
remigration rates is debatable, One problem is that turtles come back to the
nesting beach after varying numbers of years. One cannot lump tag réturns for
a number of years ( to ensure that each turtle has had a chance of coming back
and being seen in one year or another ) and still use equation B becauss the
probability of tag loss is increasing over those years, P, and P in equation
B are not constant, Instead it would be necessary to treat each year
separately, calculating both probability of tag loss and remigration rate for
that year. Remigration rates for a number of separate years could then be
summed. For this approach it might be simplest to tag intensively over a
relatively short time span, but if not enough turtles could be tagged in one
season, then the number of years since tagging could be used for assembling

remigrant turtles into different groups for assessing tag loss and remigration
rates.

Presumably calculations of the kind given in this note are to be found
elsewhere. No claim to originality is made. We hope, however, with double
tagging becoming widespread, that it may be useful for turtle researchers to
have formulae for deriving tag loss readily available and that they may he
stimulated to explore further how data from double tagging studies can be made
instructive (see Seber, 1973 and Eberhardt et al., 1979 for further reading) .
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DOES TURNING GREEN TURTLES ON THEIR BACKS APFECT SUBSEQUENT
REPRODUCTIVE PERFORMANCE?

- In a recent lssue of the Marine Turtle Mewsletter it was suggested that
turning turtlea on their backs may be one cause of the widely observed low
percentage of turtles that return to nest in later years (Pritchard, 1982,
#21, 3=d},. The ressarch program directed by Dr. Archie Carr at Tortuguaro,
Costa Rica, provides data that allow us to evaluate the potential for danger
in ‘turning turtles. The northernmost 5 miles of the 22 mile Tortuguero beach
are patrolled nightly. Until 1976, all turtles were turned on their backs
after nesting so they could be tagged and measured shortly after dawn. 1In
1976, we experimented with tagging some of the nesting females at night
witheut turning them, In 1977, we adoptad this system for the northern 2.5
miles of the beach.

One approach to assessing the possible effect of turning turtles would
be to compare the reproductive performance of turtles that were turned on the
southern 2.5 miles with those that were not turned on the northern 2.5 miles
in 1977. However, comparing the reproductive histories of turtles nesting on
the northern half of the patrolled area with those of turtles nesting on the
southern half is unsatisfactory, because turtles emerging on the southern half
are more likely to return to nest south of our 5-mile patrolled study area,
and thus not to be recorded, Therefore, I have compared the subsequent
renestings and remigrations of turtles fram the northern half of the study
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area in 1975, when they were turned with those from the same region in 1977,
when they were not turned. In order to exclude turtles that had been turned
in earlier years, only recruits (turtles nesting for the first time) were con-
sidered; turtles with tags or with tag scars were omitted, Four wvariables
were compared: percentage of turtles that remigrated within the next 4 years
after nesting only on the northern 2.5 miles: length of remigration interval;
percentage of turtles that renested within the same season after nesting first
on the northern 2.5 miles; and the renesting interval between the first two
recorded nestings within a season (Table). Both the parcentage of remigrants
and the remigrant intervals ware limited to the 4 years after tagging 8o the
1377 cohort would have equal chance to remigrate as the 1975 echort.

1975 Cohort 1377 Coheorct
(Turtles Turned) (Turtlas Mot Turned)

% of turtles

remigrating 27.6% 24.3% N.5. 172
within 4 yrs n= 134 n =70

Remigration % = 3.00 X = 2,94 M.5.3
inkarval 8D = 24 8D = .56

(yrs) Range = 2.4 Range = 1-4

% of turtlas

renesting in 40.65% 41.77% N.5.2
SAMe SEaAZ0n n = 155 n= 79

Renesting X = 20,44 = 18.34 u.s.3
interval 8D = 9_88 SD = 9,20

{daye) Ramge = 2-41 Range = 10=-41

]H.E. = not significant at the .01 lavel
2lE!ft:ni Square Two Sample Test
¢t Test, two tailed

‘Wone of the four wariables is significantly different in the two
cohorts, Thess data indicate that turning turtles does not affect the Future
reproductive performance of the colony--at least insofar as their reproductive
periodicity is concerned. Although it is clearly wise to minimize the distur-
bance of sea turtles on their nesting beaches, the data presented here suppor t
continuation of the practice of turning turtles if this is necessary for tag-
ging projects.

EAREN R, BJORNDAL
Department of Zoology, University of Florida, Gainesvi 1la, PL 32611 U.S.A.

Support for this newsletter came from H.C. Mittag, Dr. J. Mittag, the OUniver-
sity of Toronto and World Wildlife Fund Canada.
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EDITORTIATL

Readers of this newsletter receive It free; nothing is asked except an
interest in the subject. This time, however, we ask readers not to give money
but to write to Mra. Ghandi about the slaughter of turtles in India,

Huge numbers of olive ridleys nest along the coast of Orisss and West
Bengal. At Digha, West Bengal, thousands of animals are killed each year
(Bobb, D. 1982, India Today, 31, 64-65) and thia has been confirmed by reli-
able sources. Not only are the turtles being killed despite legiglation
against commercial use, but in some cases anneceseary suffering is caused by
cutting up the turtles before killing them (Dilip, op. cit.; see also "Purtle
Slaughter in India", below). Off Gahirmatha, Oriassa, “"annually about 500 Rid-
lay carcaseea, the flippers of most of which are securely tied by iron, plas-
tic or nylon wires are being washed ashore within our study area, This of
course, represents a tiny fraction of the actual offshore catch®™ (Ear, C.B.,
ma., ).

However, the situation is not straightforward. Meat from thess turtles,
and 'eggs from the beaches also, find their way into the markets in Calcutta,
Here they go to feed, if not the very poorest people, at least people who need
batter nukrition. The price of turtle meat and eggs is not especially high;
they ara not just luxury items., Moreover additional nesting beaches for olive
ridleys in Orissa have recently been discovered (see article by Ear, below).

¥We have here a classic clash between the immediate needs of peopla and
the conservation of resources. In the long run, of course, these are compati-
bla, There will be less food available if these ridley arribadae go the way
of those at Tlacoyungue and Mismalova in Mexico,

What is needed is not total prohibition but rational, er at least con-
trolled, utilization. PFor instance, it might be better to concentrate on har-
vesting quotas of eggs, and leave the adults alone. During arribadas turtles
often dig up eggs of other turtles. Many eggs are also destroyed by preda-
tors, A combination of protecting some of the egge while taking others oould
leave @8 many of mora hatchlings entaring the water as if no intervention had
oocurrad,

Other peacple will doubtless have different views about what should be
donae, But we do not feel that because this issue is complex the Marine Turtle
Newsletter should remain silent about it. So we urge you, whatever your con-
servation philosophy, to write to Mre. Ghandi, even 1f it is just a short
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letter asking her to look into the matter, and devote more research funda to
devising ways of improving the situa_t‘.iun. Nearly anything would be better
than the present uncontrolled inhumane slaughtar.

Letters should be respectfully worded for graatast impact, and should bae
addrasged bo:z

Bhrimati Indira Ghandi
Prime Ministar of India
Bouth Block

Central Secretariat
New Delhi 110011 India

Thera are still many olive ridleys left in the world. Thera 1m still
great scope for coneervation initiative and wise management to be sffective
now—before the species is reduced to a remnant, TIf you have found this
nawsletter wuseful, whatever your views, please write to Mrs, Ghandl. And
please send a copy of your letter to the editor of this newsletter. FPlease
write now. 'The next arribadas of olive ridleys will scon be arriving on the
west coast of Bangal.

TURTLE SLAUGHTER IN INDIA

pluring the winter months, fish markets in West Bengal becocme turtle
slaughter houses, Both freshwater and marine turtles arrive by train, lorrcy
and bicycle in the early morning by the hundreds. Turtle meat is relished by
Bengalis: nowhere else in India (except at Tuticorin in the southern state of
Tamil Mada) is there such a scramble for turtles.

At Tam on a Thureday morning January, 1982 we arrived at a market in Cal-
cutta, carrying out routine survey work for the Freshwater Chelonian Group of
the IOCN. Several Pacific Ridleys were on their backs, eyes bulged £rom the
pressure of being overturned for several days with flippers wired together.
Three or four customers wanted sea turtle meat so a female was slid across the
alippery, gouged concrete floor next to the scales, The young cutter drained
his tea cup, and picked up the just sharpensd knife. He bent over and daftly
cut around the margin of the plastron, avoiding the flailing flippers and the
sudden desperate attempts to reach and bite the knife hand. The dark blood
overflowed onto the cement as the plastron was ripped off, all of the pulsat-
ing innards exposed, The flapping and biting action continued, but feebler
now as the reptile was eviserated and the important meat carved out for welgh-
ing. Tha female ridley didn't die for 10 minutes. The mounds of fully formed
but unshelled eggs were put in a basket for separate sale. Only the carapaces
were thrown away. HNo one was concerned about the suffering, nor was there any
worry about the Indian Wildlife Aoct, under which sea turtles receive the
"highest® protection!

J . VILJAYA
Madrag SBnake Part Trist, Desr Sanctuary, Goindy, Madras 600022, India.



1IN ORISSA, INDIA >

Bustard (1974, 1976) reported on an enormous Pacific ridley sea turtle
rockery at Gahirmatha Orissa, whera over 1,50,000 nesting females were
egtimated to have laid in the 1975-76 neating eeason. Subsequent nesting fig-
ures for this beach for the years 1977-79 were provided by Ear (1980) and Kar
and Bhaskar (in press). Bustard pointed out that this wae only one of a

- mumber of potentially important nesting areas for the Pacific ridley in
! Orissa. A second mass nesting ground has now been discovered during the 1981
neeting season at the other end of Cuttack District of Orissa, between
Nadiakhia mihana and Akasia mohana (lat, 19° 98' N - 209 1' ¥ apd long. @60
§' B - 86" 45' B) approximately about 100. km south of the Gahlrmatha rookery,
This pesting ground extends over about 3 to 4 km and about 1,000,000 female

- ridleye have been estimated to lay annually,

The addition of this nesting population to the area already discovered at

Gahirmatha, which has been monitored by me singe 1977 together with important

areas of nesting beaches between Hukitols Island, Paradeeap, Astaranga, REonark

(Chandravaga besach), Puri, Paluoru and Gopalpur on Bea, brings the pesting

- population of this species in Orissa alone to 3,00,000 per annum, conserva-

tively estimated. The Gahirmatha population is protected by its inclusion in

; the Bhitarkanika Wild Life 8Sanctoary declared by the Government of
India/FAD/UNDP Project, Crocodiles Breeding and Management in 1975,

e
DISCOVERY OF SECOND MASS MESTING GROUND FOR PACIFIC RIDLEY SEA TURTLES
I

_ Bustard, H.R. 1974. Indiar a preliminary survey of the prospects of Cro-
P codlila Farming (Basped on the work of Dr. H.R. Bustard). F.A.Q., Roma, 1=50.

| Bustard, H.E. 1976, World's largest sea tiurtle rookery? Tigerpaper 3, 3.
Ear, C.,B, 1980, The Gahirmaths turtle rookery along thea cosst of Orisss,

India. Marine Tortle Mewsletter 15: 2-3,
——FEar, 0,5, k'S5. Bhasgkar. 1In prass. The status of saa turtls in the aastsrn
o India Ocean. Int Biclogy and Conservation of Bea Turtles. Pjorndal; E.
= (Bd,) Smithsonian Institution Press, Washington, D.C.

CHRANDRA SEKHAR EAR

Gahirmatha Marine Turtle Eessarch and Conservation Centre,; FPorest Department;
Government of Orieea, P.0.: SBatabhaya-754 225, ¥Via: Rajnagar Dist: Cuttack,
Orissa, India.

ATLANTIC RIDLEY PROJECT, 1982: PRELIMINARY ACCOUNT

This was the 16th year of the Mexican project for restoring this species
and the 5th year of cooperation with the U.8. Marine Fisheries Service, Out
of 8 total of A74 nesta, 753 were translocated; around 12.2% were lost to pre-
datorse, poachers and In other waye. 67,571 egge were transplanted to corrals
and 10,332 to styrofoam boxes, This year there were no serious storms (see
Marguez, R. 1983, Marine Turtle Hewsletter 21, p. 3). Preliminary data on
hatoching suocess are: 63.5% from the corrals and 764 from the boxes at Rancho
Muevo; with an overall hatch rate of 69.5%, More than 47,000 hatchlings ware
released on the beach.

Twenty boxes with 2020 eggs were eent to Padre Island, and from there
1524 hatchlings went ¢o the Galveston Laboratory, Texas, for head-starting,
The hatching rate was T75.5%. Head-ptartsd turtles are released at arcuond the
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age of 9 wmonthe in the Gulf of Mexico. Up till now, over the past § years,
6694 turtles, lass than a year old, have been released. About 190 have besn
kept as a potential breeding stock in several U.S., aguaria and at the Cayman
Tortle Farm (Mexpe-Culf's Sea Turtle Worklng Group's Accamplishments and Plans
for 1578-85, m=, YaracruZ, Mexlco, 19BZ).

Thie year between 2 April and 18 July there were 61 emergences of females
for nesting, sSome grouped some solitary. An unonsual thing in 1982 was that
thara was only one important arribagon with around 300 turtle tracks; 251
nests from these were located and reburied the same day. Monel tags were
applied to 197 turtles and 15 of these were double tagged with blue plastic
jumbo tags on the opposite front flipper; 44 of these turtles nested twice and
4 thrice. Also 44 turtles tagged in previousg years lald egge and 5 of thoga
turtles nested twice. &6 bturtles: with what looked like tag scars were

ratagged,

Temperatiire wag monitored in & corral and 7 box clutches for stodies of
sffects on sex ratio.

The work in the turtle camp began in the 2nd week of April and lasted
till the 2Znd week in September. The firest turtle was seen laying on 1lth
April and the last on 18th July. The U.,5. team was on the beach from 10 May
til1l 16 Aobgust, An airplane was invaluahle for surveying nesting turtles.
Also to support the goals of the Western Atlantic Turtle Symposium (scheduled
for July 1983 in Costa Rica), asrial surveys of shoreline characteristics and
nesting activity were made 28 June--2 July.

Again the ingidental catch of turtles by shrimp trawlers is the most
gericua obatagle to increasing this population.

RENE MARQUEZ M.
C.I,P. Manzanillo, c/c Delagacidn Pederal de Pesca, Manzanillo, Col. 28200
Maxico.

A LEATHERBACK HATCHERY IN FRENCH GUIANA

Study of Dermochelys coriacea in Prench Gulana hae shown that two princi-
pal factors are responsible for egqg destruction: erosion of the beaches by the
gea and infiltration of water from the coastal marshes. 1In 1979, Ior exasole,
4410 leatherback nestings were counted in April and May at Lea Hattes—Y¥a:
lima: po. During the corresponding hatching time only 4.3% of the eggs pro—
duced hatohlings. With assistance from the Prench Ministry of the Environ-
ment, WWF, Greenpasace and the Guianese administration, a hatchery was asta-
blished near the village of Les Hattes—Y¥a: limas po. This hatchery was built
from the ruins' of an old penitentiary 70 m from the watear, It has a living
area and a large incubation rcom. A laboratory and a seawater tank will
shortly complete the facility. The hatchery has been oparating since 15981 and
at present has the capacity for artificially ingobating about 7000 aggs a saa—
son, The eggs are collected after laying from femalea who have nested too
near the sea or have badly injured back flippers. Eggs are immediately put in
polyatyrene boxes between 2 layers of wet sand, following the technigues used
by STINASU in Burinam. Even without control of temperature and homidity, the
average hatoh rate is almost 65%. Vieble newborn turtles are placed on the
beach &t night in artificial sand tunnels from which they emerge. They are
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watched to prevent attacke from predators,

Aided by the French Ministry of Overseas Departmente and Territories, we
are going to eguip the hatcheries with precise temperature control, Ona af us
(with Claude Piean, University of Paris) is studying the influence of tempera-
ture on the sex of leatherback embryos and on the natural sex ratic. The
optimal temperature for hatchery incubators will be based on results of these
investigations. Humidity which 1is responsible for rotting of some of the
- eggs, 1s more difficult to control in a country as humid as French Guiana,

"L'hssociation pour la gestion des eblosaries d'oeufs de Tortuee marines
de Guyane" has been formed to administer the hatchery., Among the administra-
tora of this association are the Presidents of the World Widlife Fund--France,
Greenpeace——France, the Socidte herpdiologique de France, the Pdderation fran—
paise des Sogpidtde de Protection de la Wature and the director of the Reptile
and mmphibians laboratory of the Museum of Paris.

JACQOUES FRETEY AND JEAN LESCURE
Laboratoire de Zoologie (Reptiles et Amphiblens), Mus€um national d'Histoire
naturelle, 25, riae Cuvier 75005, Paris, France.
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PUBLICATIONS AVAILABLE FREE FROM THE CHELONIA INSTITUTE

~1. Behavioral and Reproductive Biology of S8ea Turtles. 1980. Amer. Zool.
20. (proceedings of the symposium held at Tampa, 1979).

2. TFlorida Marine Research Publigations No. 33, 1978 (proceedings of the
confarance held at Jensen Beach, 1976).

3. For Spanish speaking readera: Cliffton, K. Podran salvarsa ..7 1981,
Technlca Pesguera 167, 22=29 [with colour photos by G.H.H. Husy) .

CObtain from Chelonia Institute, P.0. Box 8174; Arlington, Yirginia 23209,
0.5.A.

Thiz is ascgheduled in San Jose, Costa Rica, for 18-22 July 1983. For
details write +to Frederick H. Berry, Hatlonal Marine Fisheries Bervice, 75
Virginia Beach Drive, Miami, Plorida, 33149 U.S.A.

Tha I0CH Amphibia-Feptilia Red Data Book Part 1, Testudines, Crocodylia,
Rhynchooephalia, 1982, compiled by Brian Groombridge, has recently been pub-
lished. It containe revieed shests for all the saa turtles, excapt the flat-
back whioch does not fulfil the critera for inclusion, The other sea turtles
are listed as "endangered", except the loggerhead which is "wulnerabls". The
reference liste and information provided are far more extensive and valuable
than in previous editions. For forther information write to the TUCK Consar-
vation Monitoring Centre, 219c Huntingdon Road, Cambridge CB3 OD1, U.E.

STOF PHESS: MORE FROM IMDIA

An article by 5. Biswas, entitled "A report on the olive ridley, Lepi-
dochelys ollivacea (Eachacholtz) ([Testudines: Cheloniidas) of Bay of Bengal®,
hae just appeared in Reo. Zool. Surv, India 79: 275-302 (1982). Among
intaregting points are that on the bagls of stomach contenta the adult is hear-
bivorous and that many fully formed hatchlings are unable to get out of their
negte on sccount of overcrowding and obstructions, The catch of adults from
the Digha and the Sunderban cozat of West Bengal is thought to exceed 20,000
pEr HE2astn. "There §8 a governmant ban for turtle catching which is not
strictly enforced"., But the author says that a total ban on exploitation for
this species is not necessary as it is the most abundant sea turtle in the Bay
of Bengal. He recommends annual guotas of turtle catch and egg oollection,
with the State Departmenta enforcing and supervising the exploitation. For
reprints write to 5. Biswas, foological Survey of India, 34 Chittaranjan Av.,
Calcutta 700 012, India.

Bupport for this newsletter came from H.C, Mittag, Dr. J. Mittag, the Univer-
gity of Toronto and World wWildlife Fund Canada.
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EDITORIAL: NEW BOOKS

This issue draws attention to 2 new booke on sea turtle consecvation.
The first, BIOLOGY AND CONSERVATION OF SEA TURTLES (K.A. Bjorndal, editor), is
the long-awaited procesdings of the World Conference on Sea Tirtle Conserva-
tion held in Washington in 1979. It is a large book, 583 pages long, 3.5 om
thick and weighing more than 1.5 kg. Undoubtedly it will be enormously use-
Eul. It includes an overview of turtle biology, extensive status reporte of
turtla populations in different regions of the world, a section on conserva-
tion theory, technigues and law, and a sea turtle conservation strategy.
Every turtle programme should have this volume on hand for ita workers,

Nevertheless, some cautions are in order. First, the volume is already
dated in a number of ways, as the editor herself points out. To take a few
examples, the outlook for the leatherback turtle has altered in the last few
years with the realization that many thousands nest along the west coast of
Mexico (see Pritchard, RECENT PAPERS, below). There have been important
changes in design of devices to prevent turtles being caught in shrimping
trawls, BSuppositions about the effects of incubating eggs in styrofcam boxzes
have been replaced by facts. An updating of data on patterns of trade in tur-
tle products is published below in this newsletter (see Mack).

Second, although people from many parts of the world contributed, this
volume does not give adegquate treatment to all the approaches to turtle con-
servation that there are in the world. Whether or not it was merely coin-
cidence that the organizing committee was almost entirely from the United
States, conservation through utilization fares badly. To be sure utilization
is mentioned in a number of places, but there is little attention given to
analysing specific options. Alsoc at the meeting itself some of the bhest
attended sessions were those when Sr. Antonio Suirez spoke, and when personnel
from the Cayman Turtle Farm gave information and responded to questions.
These presentations are excluded from the published volume, Sr. Sudrez, who
wase then involved with the cooperatives in Mexico (see Cahill, RECENT DPAPERS,
below) , challenged certain figures on the turtle situpation in Mexico. He also
insisted that given the need for fish meal and foreign exchange in Mexico, the
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question was not whether but how to exploit turtles there. One does not have
to agree with Sr. Sudrez, or approve of the way he ran his business ventures,
to feel that the proceedings of a world conference on sea turtles should have
included such material and left readers to judge for themselves, Likewise one
does not have to support turtle farming to regret that the important work on
the reproductive biology of green turtles by Wood and Wood, who gave some of
their data at the Washington meeting, was left for a later conference to plck
up--and publish sooner (Am. J. Zool. 1980 20, 499-505). Such omisz=zions
detract from the completeness of this volume. An index also would have been
ugeful.

Nevertheless, the book is a mass of information, The organizing commik-
tee, Smithsonian Institution and the sponsors alsc deserve congratulations for
keeping the price so low. At $25.00 US it is a bargain and should be within
the budgets of libraries and government departments in many parts of the
world. Your editor is ordering 2 extra coples and banking them for future
Etuﬂent—ﬂl-

It was not possible to extract a review copy or order forms from the pub-
lishers. Perhaps it will be possible for a future issue of this newsletter to
include a fuller review by someone who was not associated with the proceedings
in any way. Information about ordering is given at the end of this article.

The second book, CONSERVING SEA TURTLES by N. Mrosovsky, is wvery dif-
ferent, Only 176 pages and single author, it analyses a number of procedures
and problems, such as tagging, head-stacting, the Kemp's ridley programme,
splitting sea turtles into sub-species, farming and utilization. It is hoped
that a future issue of the newsletter will include a review by somecne not
particularly identified with any of the main factions in turtle conserwation,

Has it not all been said before in editorials in the newsletter? By no
means. In this newsletter I have tried to include material reflecting a
varlety of opinions. In this way it can serve better as a vessel of comsuni-
cation between different regions and different viewpoints. In striving for
balance it is sometimes advisable for the editor to put things in a blandar
way than might be natural for him. In fact over the years I have become
disquieted by a number of endeavours undertaken on behalf of sea turtles. 1f
my criticiesms can be rebutted, then these endeavours will emerge as all the
more convincing and worthwhile. If they stand, then it is time that these
matters were brought into the open. Meanwhile, while I continue as editor, I
will try to keep this newsletter similar to past ilssues in style and scope.
For these reasons I have felt it best to collect my own views in a separate
volume. Only about 1000 copies of COMSERVING SEA TURTLES have been printed so
buy now! Profits-—if any--from these will go to the British Herpetological
Society. An order form is included, as well as information below this arti-
cle,

The almost simultaneous appearance of 2 books on turtle conservation, so
different from each other and yet complementary in some ways, attests to the
lively contemporary interest in this topic. Where these books disagree,
perhaps a more comprehensive truth will emerge.

H.M.
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BIOLOGY AND CONSERVATION OF SEA TURTLES
1982. K.A. Bjorndal, editor. Paperback, 583 pages. Order from Smith-
sonian Institution Press, P.0. Box 1579, Washington, D.C,, 20013 U.5.A. Price

$25.00 plus $51.50 postage and handling. Cheque or money order, or supply
credit card number and expiry date.

CONSEEVING SEA TURTLES

1983, by N. Mrosovsky. Paperback, 176 pages. Order from: Dr. 5. Town-
son, British Herpetological Bociety, c¢/o0 Zoological Society of London,
Regent's Park, London NWl 4RY, England. Pricef 5 + 50 pence postage, or USA
$10 + $1.00 postage. International Money Orders for orders from outside the
UK will speed processing.

TURTLE FARMING IN ECUADOR PROPOSED

Below ie a translation of an artiele distributed by the Ecuadorian Press
Agency (AEF). The article was taken from the daily newspaper the "EXTRA" in
Guayaquil, dated 11th August 1982. I should like to point out that the
Japanese delegation did meet with the Ecuadorian authorities and it was agreed
that before any turtle farms were built it would be necessary to carry out a

detailed study to ensure that the wild populations of marine turtles will not
be endangered.

MARID HURTADD
Casilla 59-18 Guayaguil, Ecuador.

Turtle farms to be set up in Manta
The Japanese government will construct a marine turtle farm in Manta--where

conditiona are ideal for this sort of enterprise which has produced good
returng in other countries.

This pronouncement by Japan tends to amplify her radius of action in this part
of the continent with regard to the exploitation of reptile skins and the pos-
8ibility of establishing marine turtle farms in this port. Exploltation would
be a joint activity between Japan and Ecuador.

In order to plan this work a delegation from Japan is expected which will be
made up of representatives from Japanese firms, the Ministry of Commerce and
Japanese Industries and form part of the All Japan Association of Reptile Skin
and Leather Industries; those expected are Shigeto Ikegami, Akira Saikyo,
Osamu Mato, Tyolchl Yoshihawa, Tadashi Katacka, Masayoshi Takashima, Yoichi
Takekara, Noboru Ishii and Yasuo Karamochi.

In the field of production of this port great interest has been shown in the
proposed development project. BSo much so in fact, that throughout the press
it has been announced that full support will be given to Japan. The national
government will be asked to give impetus to the programme so that it may
develop in such a way as to augment the levels of export from this countey.



U.5. VIRGIN ISLANDS: LEATHERBACK PROJECT

The first leatherback nesting activity on Sandy Point, 5t. Croix, in 1982
wag on March 20. Our all-night patrole commenced March 2B and continued
through the last nesting attempt on July 11; thereafter, neste were monitored
every evening for hatching through September 18. During the l6-week season 86
neste were laid on the 2.4 km beach by 19 females. The average number of
nests per female was 4.4 (range 1-9). The average internesting interval was
10 days. All 19 females were double-tagged with Monel (metal) MMFS tags (AAG
series); 16 of those females were also tagged with a single yellow plastic
Riese tag (OA series), in addition to the two Monels, in an effort to elim
inate carapace scarring and improve tag survivability. All tags were placed
on the trailing edge of the front flippers, The average "over-the-curve®
length was 152.2 cm (range 139.4-173.5). "Over-the—curve®™ lengths were
obtained alongside the dorsal ridge. Carapace lengths were taken “"straight-
line™ as well, in hopes of developing a regression curve later.

The average clutch size was 112.7; yolked eggs averaging 74 and yolkless
38. The average incubation time was 63.4 days. Of the B6 nests laid, 64%
were known to hatch. The average success of those nests was 63.4% (range 9-
82). Erosion presents a major problem for leatherbacks on Bandy Point.

Although the eggs in 31% of the nests were deemed threatened by erosion and
ralocated immediately, an additional 30% of the nests were lost to erosion or

wave wash, HNests were also threatened by mongoose, night herons, tercreskrial
crabs and wvehicle traffic. Although egg poachling presents a very serious
problem on Bt. Croix's beaches, our presence precluded even a single nest
being poached on Sandy Point,

Additional data ocbtained included crawl widths, ectoparasite and injury
notes, egg diameters, nest dimensions, nest site description, weather and the
timing of behaviocural sequences. The project was a great success, both educa-
tionally and scientifically. The U,.5.V,I, Division of FPish and wildlife and
EARTHWATCH; Inc, are again co-sponsoring the research in 1983, We will
return o St. Croix in March.

ECOTT ECEERT AMD EAREN ECEERT
Institute of Ecology, University of Georgia, Athens, Georgia, 30602 U,5.A.

MEASTREMENTS FOR LOGGERHEANS

There is a need among marine turtle researchers to compare their findings
with information gathered by others. Scme investigators measure carapace
lengthe over-the-curve (OC) with meter tapes; others take straight=line meas-
urements (5L) with calipers. Using data gathered on loggerheads at Kennedy
Space Center, Florida, we computed an eguation by which 5L measurements can be
converted o OC, and wiece wversa, Carapace lengtha were measured to the
nearest 0.1 cm with both meter tapes and calipers from the center of the
nuchal (precentral) scute to the distal tip of the longest posterior marginal
scute, Because both measurements are subject to error, Model I regression iI=
inappropriate. We used Bartlett's 3I-group method for Model ITI regression
(Sokal and Bohlf 1969). In the figure below, the line represents the equa-
tiont OC = a + b(SL) = 5.24 + 1.02(8L), (M = 366y r = .9783: p < .0l). The
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95% confidence limits for the slope, b, indicate that 0.986 $b< 1.045.

0oC
feml

50 70 90 10
SL (em)

For converting OC measurements to 5L, the formula may be rearranged:

8L = (0C - 5.24) = 0.980(0C) - 5,14

Sroneburner (1980) found differences in body depth of loggerheads nesting
in Horth Carolina, Georgila and Florida. Hence, our egquations should be uszed
with caution if applied to loggerheads from other areas. The eguations should
not be used for any other species or for loggerheads < 50 om long (OC)
or < 45 cm long (BL).

Sckal, R.R, and P.J, RohlE. 1965, BRBiometry. W.H. Freeman & Co,, BSan Fran-
cisco.
Stoneburner, D,L, 15980, Body depth: an indicator of morphologlical wariation

among nesting groups of adult loggerhead sea turtles (Caretta caretta). J.
Herpetol, 14:205-206.

HAT B. FRAZER
Institute of Ecology,; University of Georgla; Athens, GA. 30602; U.5.A.

LLEWELLYN M., EHRHART
Dapt. of Blological Sciences, University of Central Florida, Orlando, FL.
32816, U.5.A.
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WESTERN ATLANTIC TURTLE SYMPOSIUM (WATS)

This will be held 17-22 July 1983, in Ban Jose, Costa Rica, with head-
quarterse in the Gran Hotel, §o far 33 countries have officially accepted
invitations to participate. Objectives are to form a regional sea turtle data
base, evaluate this data base and identify problems and potential directions
for future actions, and to consider establishing an iInstitution to guide
regional efforts in conservation and management of sea turtle stocks. An
annotated sea turtle bibliography for the Western Atlantic is being prepared.
A Sea Turtle Manual of Research and Conservation Techniques has already been
prepared (see RECENT PAPERS). Unfortunately supplies are nearly exhausted.
However a second edition is scheduled for July 1983, with separate English and
Spanish versions. Anticipated price is §7.00 USA. Announcements of cost and
availability will be mailed to all who write to: WATS SEA TURTLE MANUAL, c/o
NMFS, 75 Virginia Beach Drive, Miami, Florida 33149, USA., Those wanting more
information about the meeting itself should write to the same addresa, attn.
Fred Berry.
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An B month study was conducted from March-October 1982 on Rrofajapasi, a
10 km stretch of beach providing a major nesting site for the leatherback and
graen turtle in Suriname. Work was carried out in collaboration with STINASU
(Foundation for Hature Preservation in Suriname) and personnel from the Suri-
name Forest Service who patrolled the beach by foot daily, recording the nest-
ing frequency of all species over the entire season. Clutches laid below the
spring high tide level (SHTL), referred to as doomed clutches (Schulz 1975),
were relocated either to hand-dug "nests" at a higher level on the beach or
into styrofoam boxes placed in a central hatchery.

Hot all clutches lald below SHTL were found and wmoved. In order to
determine the number of clutches laid below SHTL, a separate survey was under-
taken from 7 March-12 August 1982, The entire beach was patrolled in the
morning, ca. 3 times per week, and the number of clutches laid below SHTL
recorded. Only clutches laid during the night before tha patrol were
recorded. These included clotches laid below the flood cliff or tide mark
left by the most recent spring high tides. Clutches that would only be
covered by extreme high tldes and wetted for brief perlods were not consildered
doomed in this sucvey.

It is estimated that 21% of the total number of clutches laid by greens
and ‘31,6% of those laid by leatherbacks were doomed clutches (Table 1). Using
these percentages it is posaible to estimate the total number of clutches laid
below SHTL during the whole season from the nesting frequency data in Table 2.
From the total of 567 clutches laid by greena, 119 (21%) are estimated to have
. been below BSHTL and for leatherbacks from the total of 685 (Table 2), 216
clutches (31.6%) are estimatad to have been doomed. The patrol team, working
throughout the season, managed to relogate 111 green turtle clutches (Table
2), which is equivalent to 93.3% of all the clutches that were doomed. This
figure may be marginally inacourate since it includes a few well-sited
clutches that were moved for convenience to styrofoam boxes. Mo apegific
record was kept of these;, howeaver 1t is bellieved to be no greater than 10
clutches. This would mean that at least 84% of the doomed green turtle
clutoches were relocated. For leatherbscke, 109 clutches were moved, which is
50.5% of the 216 estimated to have been below BHTL. All those relocated were
from doomed clutches.

Encowledge of the number of doomed clutches; laild below the GHTL is essen—
tial im worder to assess the relocation effort for any given nesting season,
ThHe % of green turtles clutches on Bigisanti beach [(which later evolved to form
Ercfajapasi) is given In Schulz (1375) for 4 consecutive years from 1970 ko
1973, and averages cut to 25,8%, This is comparable %o the 21% doomed on
Krofajapasi in 1982. For leatherbacks, an average of 42.5% of clotches were
doomed for the whole of Suriname during the seasons of 1971-1%73 ([Bchulz
1875, This ‘is greater than the 31.6% in 1982, suggesting a possible varia-
tion in numbhers between different years or among the individual beaches.



Table 1. Summary of data from survey conducted 7 March-12 August 1982, showing
number and percentage of clutches laild below SHTL on Erofajapasi.

No. Meets Ho. Below % Below

Ohaervead SHTL SHTL
Grean 204 43 21.0
Leatharback 196 ¥ 31.6

Table 2. No. of clutches lald on Krofajapasi in 1982 and no. of clutches relo-

cated.
Leathecback Green
Relocated Nests Relocated Rests
Month Total No. To To o . To To
Clutches Hand-Dug Btyrofoam Clutches Hand-Dug Styrofoam
Laid Hests Boxes  Total Laid Negts Boxes Tatal

February 5 0 1] i} 47 i} a 0
March 7 1 2 1 129 18 23 41
April 99 11 i 11 147 45 i} 45
May 177 19 5 24 147 14 a 14
June 264 45 & 51 59 3 B 11
July 120 139 0 13 15 i} 0 0
Rugust 13 3 0 3 3 i} 1] 0
Total 685 a8 11 1059 567 80 3l 111

Mrosoveky (1983) estimated that 36% of leatherback clutches were sited below
SHTL on Erofajapasi in 1980, a figure comparable to that for 1982,

Under ideal conditions one would aim to save all doomed clutches, How-
ever, it would be unrealistic to expect this, given that only 4 people were
available in 1982 to patrol this 10 km stretch by foot at the beginning of the
ggason and only 2 people from the end of June onwards, Indeed, it is remark-
able that as many as B4% of all doomed green turtle eggs and 50.5% of leather-
back eggs wera relocated. This shows, that even with a limited personnel a
great number of eggs can be saved. The different relocation figures for the 2
epecies reflect the fact that it is harder, even for an expert, to locate a
leatherback clutch, while with experience, a green clutch can be found within
geconds.

To improve on this record it would be necessary to hire extra workers.
Ideally a team of 6 would patrol the beach each day, with 3 responsible for
relocating all leatherback nests and 3 responsible for green nests. Alterna-
tively, some form of motorized vehicle could be used. The beach could then be
patrolled faster, allowing workers to spend more time and energy on digging
oot and moving the aggs.

We would like to acknowledge with thanks the help and contribution of H,
Reichart, Director of STINASU and Luls Autar of the Buriname Forest Service.
Alsoc Erol Elba, Jan Harold and Johnny Wene for their work on the beach.
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Mrosovsky, N. (1983). Ecology and nest site selection of leatherback tur-
tles. Biol. Cons. 25 (in press).

Schulz, J.P. (1975). Sea turtles nesting in Surinam. Zool., WVerh., 143:1-
143,

PETER DUTTOM & CLARE WHITMORE
¢/o Ioology Dept,, University of Toronto, Toronto, Canada M55 1A1

WORLOWIDE TRADE IN WILD SEA TURTLE FRODUCTS: AM UPDATE

Three years ago, TRAFFIC(U.S5.A.) and the Wildlife Trade Monitoring Unit
(formerly TRAFFIC (International)) analyzed the worldwide trade in sea turtle
products for the World Conference on Sea Turtle Conservation (Mack, et al.,
1982). Many attending the conference were surprised to learn the extent and
volume of this trade. A statement in the Sea Turtle Conservation Strategy
(STCE, 1979:5), best illustrates what was the general consensus of those who
attended the conference: "As long as sea turtles remain endangered, the ending
of commercial exploitation of all sea turtle products is a long-range goal or
ideal of the conservatlon strategy." While people disagree about the need to
farm or ranch sea turtles, almost everyone agrees that taking wild adult and

juvenile turtles for commercial trade is unwarranted. Yet, the killing con-
tinues.

Commercial trade in tortoigeshell, stuffed turtles, sea turtle meat, and
turtle skins has declined worldwide since CITES came into Fforce in 1975.
Since May 1977, the three major spegies exploited for trade--green, hawksbill,
and olive ridley turtles—were listed on Appendix I which prohibits commercial
trade under most circumstances. As of January 1983, 78 countries are party to
CITES and all 7 species of marine turtles are on Appendix I. Unfortunately, 4
countries took "reservations®™ (Table 1) which allow them to commercially trade
in wild sea turtle products.

Table 1. CITES Parties with Reservations on Sea Turtles

Country Species

France Green and Hawkshbill
Japan Green, Hawksbill, and Olive Ridley
Italy Green

Suriname Green and Leatherback

The trade problem, however, is not restricted to Jjust these reserving
countries, Several CITES party and non-party countries continue to trade in
wild turtle products despite their Appendix I listing. And, turtle products
are sold locally in many countries throughout the tropics. While the selling
of turtle products in markets is not controlled under CITES, tourists purchase
these souvenirs and bring them back to their homelands where they are often
seized, Tortle producte (stuffed turtles, turtle cream, tortoiseshell
jewelry, polished shells) are by far the items most frequently seized from
touriste returning to the United Btates.
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Leather from turtles, a relatively new addition to the reptile=leather
industry, has gained popularity in many parts of the world as more traditional
leather sources such as grocodilian skins became more scarce. "The presant
leather trade constitutes an intolerable drain on the sea turtle populations,
especially those of Lepldochelys olivacea and Chelonia mydas. Current world

trade should be terminated and all measures taken to achieve this end" (5TCS,
1979:5-6) .

The two largest exporters of turtle skins during the 1970's wers Mexico
and Ecuador (Mack, et al., 1982), and perhaps the single most important event
relating to this trade since the 1979 conference was Ecuador's ban on sea tur—
tle product exports beginning in June of 1981. From 1970 to 1977, between
132,000 and 147,000 adult olive ridley turtles were killed in Bouador for the
skin trade (Green and Ortiz, 1982). During the next 4 years, 1978 to 1981,
Ecuador exported 579,000 kg of skins, representing an additional 290,000 to
320,000 turtles. |Most of these skins were exported to Japan and Italy (Huc-
tado, 1981).

Mexico has also taken large numbers of olive ridleys from the eastern
Pacific coast for both skin and meat. According to Antonio Suarez, former
owner of the largest sea turtle processing plants in Mexico, an estimated 1.4
million olive ridleys were killed on the beaches of Daxaca, Michoacan, and
Jalisco between 1966 and 1977 (Mack, et al., 1982). In 1981, Suarez sold his
companies to Propemex, & government-owned company, and unfortunately the
glavghter continues today (Cahill, 1%982). During the 1981782 season, the

olive ridley guota in Oaxaca was increased 72% over the previous year allowing
69,000 tortles to be killed; by December 1981, 56,000 turtles had been killed

which is the largest take in Daxaca since 1978 (K. Cliffton, pers. comm.).

Since 1979, other gountries have also traded in sea turtle skins. Based
on their published government statistics, Japan appears to be the major
importer, and many Asian countries are involved in the export of turtle s=kin
and leather (Table 2). The Philippines, Singapore, Indonesia, and Pakistan
are the major exporters of turtle skins and leather from Asia. It is likely
that all turtle skins in trade are from sea turtles taken directly from the
wild with the possible exception of those exported from the Cayman Islands
which are probably from the Cayman Turtle Farm.

The demand for turtle leather is a relatively new trade, but the shell of
the animal has bean prized for centuries. For that reason, this trade needs
to be addressed in a slightly different manner. "The trade in tortoise shell
should cease in those countries where it has no special traditional cultural
significance. Those countries where tortoise ghell has a cultural wvalue
(e.9., in marriage ceremonies) should be encouraged to preserve and recycle
antigue supplies, to promote the use of synthetic substances, and with all
dispatch to phase out the importation of new material™ (STCS, 1979:6).

Based on published government statistice, worldwide trade in tortoise-
shell totalled 249,000 kg in 1976; 318,000 kg in 1977; and 403,000 kg in 1978
(Mack, et al,, 1982). At the time TRAPFIC produced its report on the sea tur-
tle product trade, it was assumed that all tortoiseshell was from sea turtles,
especially the hawksbill., It has recently been brought to our attention that
shell from other turtles may also be included in the international customs
category, "tortoiseshell" (C. Huxley, pers. comm.). The extant of this
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Table 2. Japanese Imports of Turtle Skin and Leather

Quantity (in kilograms)

Country of
Export 1979 1980 198l
(Ekin)
*Ecuador 121,399 16,313 8,456
Mexico 9.075 0 0
*Cayman Island 14,366 14,778 6,687
*Philippines 4,300 7,531 ]
Singapore 12,261 2,660 1]
*Indonesia 3,989 4,160 7:585
*Pakistan 3,248 2,100 2,400
Total Skin 168,638 £3,542 35,137
(Leathar)
Mexico 22,774 11,506 10,536
Singapore 225 373 250
Othear |75 158 19
Total leather 23,874 12,047 10,805

*CITES party or CITES party-dependent.

practice is unknown, and thus the total volume of raw tortoiseshell trade may
be overastimated.,

In Japan, however, it is probable that all imported tortoiseshell is
indeed from sea turtles. Following discussions with various peocple, TRAFFIC
(Japan) concludes that the gpecific international customs category Bekko
(Japanese for tortoiseshell), "with wery little exception, if at all, does
represent hawksbill® (T. Milliken, in litt., 1982). Between 1960 and 1981,
almost 820,000 kg of Bekko was imported by Japan alone. This represents
batween 410,000 to 820,000 hawksbill turtles based on minimum (1.0 kg) and
maximum (2.0 kg) weight estimates of carapace, plastron, and marginal scales
of individual hawksbills imported by Japan (E. Roet, in prep.). Japan joined
CITEE in 1980 and took a reservation on three Appendix I species of marine
turtles (Table 1). It still imports large volumes of raw hawksbill tortoise-
shell (Table 3}, even though in 1980, Japan imposed an annual import quota of
30,000 kg (T. Milliken, in 1litt., 1982).

General trends show that Asia and the New world account for most of the
tortoiseshell Imported by Japan. The largest exporters are the Philippines,
Indonesia, Kenya, Tanzania, Panama, Cuba, Haiti, and the Cayman Islands. All
are CITES parties with the exception of Cuba and Haiti. Today, the hawksbill
probably is most heavily exploited in the Caribbean. The Caribbean accounted
for about 25 percent of all tortoiseshell imported by Japan in the 1970's.
Thie amount rose to almost 40% in 1980 and 1981 (Meylan and Mack, in press).
Bekko imported by Japan from the Cayman Islands does not appear to be from the
Cayman Turtle Farm as green turtle shell imports are listed in a separate
category of Japan's published statistics (TRAFFIC (U.5.A.), unpublished data).
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Table 3. Japanese Imports of Raw Bekko (Tortoiseshell)

Quantity (in kilograms)

Country of
Export 18979 1980 1581
*Hong Kong 945 Q 104
Singapore 2,417 364 522
*Philippines 3,539 2,514 1,439
*Indonesia 15,071 4,811 1,579
Maldives 1,266 187 355
Other Asian countries 2,896 1,161 4938
*Eenya 2,051 463 1.404
*Tanzania S5,943 1,202 B45
*Seychelles 1,027 618 423
Other African Countries 67 162 a8l
Honduras 9 1,132 481
*Nicaragua 949 7 475
*Costa Rica Bo 0 234
*Panama 4,810 3,360 3,011
*Bahamas 1,886 167 29
Cuba 3,725 7.338 2,650
Haiti 1,689 1,020 B892
*Cayman Islands 6,110 2,505 3,022
Other New World Countries 1,499 1,934 1,341
Metherlands 3,549 1,305 448
Other Eurcpean countries 18 0 203
TOTAL 63,555 30,830 20,036

*CITES party or CITES party-dependent.

Populations of hawksbill may no longer exist in the Cayman Islands, but Cayman
Island fishermen buy tortoiseshell from other countries (A. Carr, pers.
comm. ). Japanese tortoiseshell dealers claim that they import hawksbill shell
from the Cayman Islands and Cubaj; the hawksbill shell from Cuba is reportedly
the most expensive in the region and sold by the Cuban government (T. Mil-
liken, in litt., 1982).

Perhaps the most wasteful killing of turtles is for stuffed souvenire.
Juveniles, especially young hawksbills, are taken in large numbers. "This
totally unnecessary luxury trade is having a serious impact on populations of

Eretmochelys imbricata. It should cease and all measures should be taken to
achieve this end™ [(8TCS, 1979:8).

Stuffing of turtles for the tourist industry and commercial trade proli-

ferates today. Japan's published government statistics show that they
imported 598,000 kg of worked Bekko (includes mogtly stoffed hawksbill
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turtles} between 1962 and 1981 (T. Milliken, in litt., 1982), This represents
between 604,000 and 777,000 juvenile hawksbill turtles based on a stuffed tur-
tle weighing an average of .77 kg to .99 kg (E. Poet, in prep.). Indonesia
has been the major exporter of worked tortoiseshell to Japan. Presently,
there is no guota for imports of worked tortoiseshell (T. Milllken, in 1litt.,
:9:?1.4 Worked tortolseshell imports by Japan from 1979 and 1981 are listed in
able 4.

Table 4. Japanese Imports of Worked Bekko (Tortoiseshell)

fQuantity (in kilograms)

Country of

Export 1979 1980 1981
Taiwan 2,434 794 0
Singapore 11,7886 10,455 540
*#philippines 1,618 936 1]
*Indonesia 59,457 41,167 30,803
Other counkrles 272 289 1]
TOTAL 75 ;567 53,641 31,343

*CITES party or CITES party-dependent.

In addition to worked Bekko (mainly stuffed hawksbill), Japan also
imports large volumes of stuffed green turtles (B, Roet, in prep.). Betwesn
1979 and 1981, Japan imported an additional 253,000 kg of worked tortoiseshell
(Japan's published statistics) from other species of marine turtles ([TRAFFIC
(U.5.A.); unpublished data). Three-fourths of the total came from Indonesia,

As mentioned earlier, several CITES parties who did not take reservations
on- sea turtles are still commercially trading in their products. Indonesia
alone (a CITES member since March 1979), provides Japan with the largest
volume of stuffed turtles (hawksbill and green) and with the second largest
volume of skins. Along with the Philippines, Indonesia was also the major
exporter of raw hawksbill sghell from Asia in 1981. The Philippines joined
CITES in 1981, and it may be too early to judge their implementation of the
convention. The African countriese of Kenya, Tanzania, and the Seychelles, all
CITES parties since at least Peburary 1980, atill appear to export large
amounts of raw hawksbill shell to Japan. The shell may be leaving these coun—
tries without proper permite or the knowledge of the governments. The Carib-
bean countries of Panama, the Cayman Islands (a dependent of the United King-
dom) , Niearagua, Costa Rica, and the Bahamas, all CITES parties since at least
September 1979, exported raw hawksbill shell to Japan in 1981.

Overall, CITES has helped reduce commerclal trade in sea turtle products,
Former major consumere and exporters such as the United States, West Germany,
United Eingdom, Thailand; India, Malaysia, and Bouador (Mack, et al., 1982),
do not appear to be trading in wild turtle products. The next meeting of the
CITES parties in Botswana in April 1983, will address sea turtle ranching,
farming, and the souvenir trade. And, the continuing commercial trade in wild
sea turtle producte should also be addressed asg CITES is committed to a strong
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implementation of the convention with respect to Appendix I species.

TRAFFIC (U.S5.A.), the trade monitoring program of the World Wildlife
Pund=-U.8., is interested in gathering further information on trade of wild sea
turtle products and the number of animals taken for this trade. Please send
information to TRAFFIC (U.S.A.), 1601 Connecticut Ave., MW, Washington D.C.,
20000, U.S.A.

Cahill, T. 1982. The shame of Esgcobilla, part II: on the trail of Antonio
Suarez. Outside Magazine. November 1982,

Green, D. and F. Ortiz-Crespo. 1982. Status of sea turtle populaticns in the
Central Eastern Pacific, Biology and Conservation of Sea Turtles. K.
Bjorndal (ed.), Smithsonian Institution Press, Washington D.C., 221-234,

Hurtado, M. 1981. The ban on the exportation of turtle skin from Ecuador.
Institute Macional de Pesca Boletin Informativo, 2:6-10.

Mack, D., Duplaix, N. and Wells, 5. 1982, BSea turtles, animals of divisihle
parts: international trade in sea turtle products. Blology and Conservation
of Sea Turtles. K. Bjorndal (ed.). Smithsonian Institution Press, Washing-
tﬁﬂ-; ﬂ'-':..- 5‘1‘5_553-

Meylan, A. and Mack, D. In press. BSea turtles of the West Indies--a wvanish-
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be published by the Center for Enviromnmental Education, Washington D.C.

Bea Turtle Conservation Btrategy. 1979. Drafted at the World Conference on
Sea Turtle Conservation, ¥Wovember 1979.

DAVID MACK
TRAFFIC(U.8.A.), 1601 Connecticut Ave., NW, Washington D.C., 20009, U.S8.A.

A TRANSATLANTIC MOVEMERT OF A HEADSTARTED EEMP'S RIDLEY

— ——— ——

Femp's ridley turtles are confined primarily to the Gulf of Mexico and
-the Atlantic coaptal waters of the Dnited States, However, a faw individuals
are periodically found along the Atlantic coast of Burope. These turtles are
believed to be carried from the Atlantic coastal waters of the United States
agrogs the North Atlantic by the gulf Stream (Carr, 1955, 1980; Carr and
Caldwell, 1957). Recently, the transatlantic movement of a Kemp's ridley has
been documented., This turtle (tag NNN893) had been headstarted for 11 months
by the Galveston Laboratory of the National Marine Fisheries Service (NMPS),
under Mexican permit Mo. 1147 and U.S5. Fish and Wildlife BService permit No.
FRT-2-4481, On June 5, 1980 i1t was released into the Gulf of Mexico near
Homogagsa, Florida. On December 25, 1981 (569 days after ite release) it was
found on a beach near Blarrits, France. It was alive but inactive. During
the time since its release, it had grown from a weight of 9%0 g and a carapace
lemgth of 18.4 om to a weight of 2030 g and a carapace length of 23.0 cm.
This represents a slow growth rate (1.8 g/day) compared to those of other
headstarted Eemp's ridleys that have been recaptured in the Gulf of Mexico and
along the Atlantic coast of the United States (mean = 5.8 g/day, n=14).

The WMFS project is only one facet of an international effort to protect
Kemp's ridley. Other agencies involved include the Instituto Nacional de
Pesca (Mexico), the U.5. Fish and Wildlife Service, the National Park Service,
the Texas Parka and Wildlife Department, the U.8. Coast Guard, and the U.S.
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Havy. We would eapecially like to acknowledge the efforte of the Instituto
Racional de Peaca.

Care, A.F. 1955, The riddle of the ridley. Animal Kingdom 58 Sept.-
Dct.:146-156.

Carr, A.F. 1980, Some problems of sea turtle ecology. Amer. %Zool. 20:489-
498.

Carr, A.F. and D.K. Caldwell. 1957. Motes on the zoogeography of the Atlan-
tic sea turtles of the genus Lepidochelys. Rev. Biol. Trop. 5:45-61.

THANE WIBBELS

MMF2 SEFC Galveston Laboratory, 4700 Avenue U, Galveston, Texas 77550, U.5.4.
Current Address: Department of Biology, Texas A&M University, College Station,
Texas 77843, U.5.A.

RECAPTURE OF A "LIVING-TAGGED" KEMP'S RIDLEY

During 1980, John R. and Lupe P. Hendrickson used autografting and chemi-
cal procedures in an experimental attempt to produce permanent living tage on
approximately B00 hatchling sea turtles (Hendrickson and Hendrickson, 1981a,
198lb; see Bditorial, Marine Turtle Newsletter, 1982, 22, 1-2, for a photo-
graph) . After 10-11 months, the majority of these turtles were released, The
recent recapture of one of these turtles furnished the rare opportunity to
evaluate a living tag after a prolonged period in the wild. The recaptured
turtle was a Kemp's ridley which had been headstarted by the Galveston Labora-
tory of the National Marine Fisheries Service (under Mexican permit HNo. 1147
and U.8. Pish and Wildlife permit Ho. PRT-2-4481) and was released on June 2,
1981 near Padre Island MNational Seashore, Texas. On March 17, 1982, during a
periocd of strong onshore winds, it was found alive and in good condition on a
beach ca. 23 km northeast of its release site. During the 289 days since its
release into the Gulf of Mexico it had growm from a weight of 1037 g and a
carapace length of 17.7 cm to a welght of 2746 g and a carapace leangth of
25,5 cm.

This turtle had acguired its living tag at an age of 7 weeks during
August of 1980. The living tag consisted of a reciprocal tissue graft in
which a disc of carapace tissue was exchanged with a disc of plastral tissue.
This resulted in a white disk on the dark carapace and a dark disc on the
white plastron. The graft on the carapace (located between the 2nd and 3rd
costal scutes) had enlarged and darkened slightly. Additionally the border
between the 2Znd and 3rd costal scutes had darkened considerably. Heverthe-
less, the graft was still readily visible. The plastral graft, however, was
not readily wvisible; either the graft had failed or the grafted tissue had not
retained its melanistic properties. The turtle had ita Monel tag intact, so
there was no question of its identity.

The HMFS project is only one facet of an international effort to protect
Eemp's ridley. Other agencies involved include the Instituto Nacional de
Pesca (Mexico), the U.8. Pish and Wildlife Service, the National Park Service,
the Texas Parks and Wildlife Department, the U.5. Coast Guard, and the U.S5.

Havy. We would especially like to acknowledge the efforts of the Instituto
Nacional de Pesca.
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Hendrickson, J.R. &and L.P. Hendrickson. 198la. "Living tags™ for sea tur-
tles, Final report to the U.5. Fish and Wildlife Service [Contract Ho. l4=
16=0002-80-229), 25 pp.

Hendrickson, L.P. and J.R. Hendrickson. 1981b. A new method for marking sea
turtles, Marine Turtle Mewsletter 19:6-7.

THAHE WIBBELS

NMFS SEFC Galveston Laboratory, 4700 Avenue U, Galveston, Texas 77550, U.5.A.
Current Address: Department of Biology, Texas AGM University, College Station,
Texas 77843, U.5.A.

TWO TAGGING RECORDS FROM TRINIDAD

A leatherback turtle tagged "T 16" at Matura Beach on the East ocoast of
Trinidad on 26th May, 1970, was recorded while nesting at Tacarib Bay on the
Horth coagt of Trinidad on 2&6th April, 1975, Two years later, on 23rd Bep-
tember, 1977, that is 7 years and 4 months after it had been tagged in Trinmi-
dad, this turtle "T 16" was found dead on Bockaway Beach, Wew York.

A leatherback turtle tagged "T 69" at Matura Beach on 5th May, 1972 was
killed by poachers on the same beach on llth May, 1979, that is 7 years after
tagging. Matura Beach is the most accessible nesting beach used by at least 4
specles of turtles but it is also the beach where poachers are most active.
There are laws to protect turtles and their eggs, but unfortunately they are
not enforced.

IAN LAMBIE
Trinidad and Tobago Field Maturalists' Club; 64 FEoberts BStreet;, Woodbrook,
Port of Spain, Trinidad.

OLIVE RIDLEYS IN IKDIA

A fair number of letters have been written to Prime Minister Gandhi ex-
preassing concern about the management of olive ridleys on the esast coast of
India (see Marine Turtle MHewsletter Wo. 24, 1982). If there are readers of
this newsletter who have not already written to Mra Gandhi, they are asked
again to write, With a Prime Minister favourable toward conservation, and
gtill turtles there left o conserve, it is important that the authorities
there be made aware of world-wide efforts to conserve sea turtles and of what
has happened to the arribadas of olive and Kemp's ridleys in Mexico., Letters
ghould be sent to Shrimati Indira Gandhi, Prime Minister of India, BSouth
Block, Central Secretariat;, Wew Delhi 110011, India. Please write soon and
gend a copy of your leatter to the editor of this newsletter.

H.M.

MARTHE TURTLE MEWSLETTER

For recent readers, a few points may help answer questione arising. The
newsletter does not appear regularly but only as often as possible within a
context of financial and other constraints. Usually there are 3-5 issues a
year. So far it has been possible to avold charging. With around 80 dif-
ferent countries involved and floating currencies, charging in itself would
entail considerable extra costs. However, we have regeived some helpful
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unsolicited donations, We do not provide photocopies of papers listed; those
neading reprints should write direct to the authors whose addresses are given.
Bor can we provide coples of back issues; If you need these please obtain pho-
tocopies from whomever told you about the newsletter in the first place. We
regret we cannot provide these extra services. Limited resources are devoted
to production of further issues. The correct way of citing the newsletter in
biblicgraphies is simply 'Marine Turktle Hewslektber'.
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Support for this newsletter came from H.C. Mittag, Dr., J. Mittag, the Univer-
gity of Toronto and World Wildlife Fund Canada. T. Tucker made a donation and
J. Frazier, J.I. Richardson and T.H. Richardson helped with reviewing papers.
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EDITORIAL

The mass nesting of olive ridlevs along the east coast of India has been
much in the news lately. Following reports of the slaughter of large numbere
of turtles at Digha (Bobb, D. 1982, India Today, 31, 64-65), a letter-writing
campaign was launched through the Marine Turtle Newsletter (1982, 23, 1-2).
The matter was taken up in the N.¥. Times, the Times (London), the Times of
India and the Toronto Globe and Mail:; it has been discuased on BBC radio, a ™V
network in Belgium and probably elsewhere. In the Netherlands the ijournal
Lacerta has carried the campaign forward. Your editor has received copies of
59 letters written to the Prime Minister of India, but far more than this
number were sent. According to a reliable source 200-300 letters, definitely
more than 200, were received in India.

Is all this doing any good? There is always the danger that outsiders
may do more harm than good when they try to intervene in situations whose com—
plexity they may not fully understand. Yet it is clear both from the replies
received from Prime Minister Gandhi and government officials and from the
articles from India printed below in this issue, that there is concern there
about the situation. Although there seems little intention at present of
instituting some controlled egg harvest, as suggested in many of the letters,
protective measures have been taken, patrols strengthened, hatchery work sup—
ported and the state authorities asked to be vigilant. But corcelation should
not be confused with cause. Many of these measures were set in motion before
the present publicity. 8o when I spoke recently with Mr. Samar Singh, Dicec-
tor of Wildlife Preservation,; in the Department of Environment, India, I asked
him directly, "Has the letter writing been helpful?®". He replied thought-
fully, cautiously, "Yes", he said, "it has strengthened our hand". That seems
a fair assessment.

We feel confident that the expression of international concern, offered
in good faith by people familiar with the decline of turtles in other parts of
the world, has been sympathetically received in India. The olive rildleys
nesting in India are among the world's largest populations of sea turltes. We
hope the Indian authorities will have more success in congserving their turtles
than has been the case in the past in some other countries. There still
remains much to be domne.

M.M.



505 FROM SEA TURTLES FROM ORISSA

It is estimated that every year turtles and eggs worth 4 crores of rupees
{(Re. 40,000,000/-) were taken from Gahirmatha area, Orissa by poachers for
consumption inside the country and export. During February of this year
encouraged by the concern shown by Prime Minister Mrs. Indira Gandhi and Mr.
J.B. Patnaik, Chief Minister of Orissa, in collaboration with the Forest
Department of Wast Bengal the Chief Wild Life Warden of Orissa Mr. U.N.
Sarangi, and Divisional Forest Officer Mr. L.N. Chaudhury with help from the
Indian Mavy, siezed 4 trawlers, 15 boats, several costly nets and arreasted 66
people. Turtles in large numbers were released from these boats into the sea.

The penalty for this offence can be from 6 months to 6 years of rigorous
imprisonment.

P. MOHANTY-HEJMADI
ODtkal University, Bhubaneswar-751004; India.

Lepidochelys oclivacea is listed on G&chedule I (a totally protected
species) of India's Wildlife Act, yet annually large numbers are landed at
ports such as Digha in West Bengal (Bobb 1%82) eventually finding their way to
various markets especially Calcutta and even as far north as Biliguri over 300
miles from the sea (our own cbservations). Concern over the large scale ille-
gal slasghter of olive ridleyas along the eastern coast of India prompted a
December 1982 editorial in the Marine Turtle Newsletter (Mo, 23, 1-2) calling
for a letter Witing campaign to urge the Prime Minister of India to take
action on the problem. Over the last 2 years a number of positive steps have
been taken by both state and federal agencies. However, funds and manpower
that they can put toward conservation of a single species are limited.
Recently while surveying freshwater turtles in India (an Indo—-American Fellow-
ship Project), we have been able to observe the ridley problem first-hand and
to witness the efforts taken by the government to deal with ik,

Gahirmatha, Cuttack District, Orissa: PFollowing Danlel & Hussain's
discovery of the nesting beach in 1973 (unpublished), Bustard (1974, 1976)
reported the exceptionally large ridley nesting population in this region.
The area has since been incorporated into the Bhitarkanika Wildlife Sanctuary.
Our arrival here on 10 February 1983 was a few days too late to witness an
especially large arcibada. Chandra Sekar Ear a graduate student sponsored by
the Orissa Forest Department estimated that some 160 to 175 thousand turtles
had nested over a 2 day period (3 & 4 February). To protect the turtles from
offshore poaching at this time, the Orissa Forest Department in cooperation
with the Indian WNavy patrolled the area by cruiser on 4 Pebruary. They
arrested 66 poachers and seized 3 mechanized trawlers and 10 "“country®™ boats
{emall wooden craft driven by sail and oars) contalning & total of 186 rid-
leys. The turtles and confiscated equipment were taken to Chandbali where a
gourt order allowing their release was issued on 10 February. By that time 30
of the captives had died but the remaining 156 were then released into the
Baitarani River some 10 to 15 km from the sea. Mr. L.N. Choudhury Divisional
Foreat Officer at Chandbali told us that in past years poachers might take up
to 50,000 turtles per year. He said that while those arrested this year were
only a small percentage of the total, hopefully the arrests will serve to




discourage others.

Another problem of equal importance to poaching at Gahirmatha 18 khe
growing number of [ishing nets and trawlers being used along the coast. C.B.
Kar estimates that there are presently 100/150 trawlers moving along the coast
gach day. At the time of our visit; the 10 km of beach was littered with over
3000 dead ridleys which had either been drowned in nets or had their heads
bashed in by owners of the nets. According to Kar this number is about 6
times the wsual for this time because there are many more fishermen this wyear.
Two coyclones last year destroyed most of the local crops forcing many pecple
to turn to the sea for food.

On the brighter side, the nesting beach itself is reasonably well pro-
tected. A local home guard of 15 men regularly patrol some 17 to 20 km of
beach by bicycle and on foot. In addition the Porest Department esployvs 25

personnel that regularly cover the most used 10 km of beach. The actions most
naeded for this region are the continued harassment of poachers and establish-
ment of fishing controls nfear the nesting beach. A 3-5 mile limit for
trawlers and a total ban of fishing nets during the mating and nesting seasons
[October-=April) should be legislated and enforced.

Digha, West Bengal and Vicinity: From Udaipur, Orissa (a small fishing
village on the West Bengal border) along the coast te Digha, West Bengal (a
small village catering to tourists) is where most of the sea turtles are
landed before being shipped to the markets of West Bengal. In December 1981
when one of us (Vijaya)} wvisited the area, the beaches near Digha were lined
with rows of sea turtles that were being auctioned off in lots of a 100 or
more. The operation was carried out in broad daylight and was very open.

This year when Vijayva again wisited Digha (19-2-83) it appeared that
while there had been o reduction of landings; the operation had becoms far
more Becretive indicating some pressure has been brought to bear on the trade.
Turtles are unloaded now in late afternoon and evening and are moved to
secluded holding tanks set about 400 metres back in cultivated fields., At the
time of her visit, sea turtle landings were few and it regquired a week to 10
davys to amass a truck load (ca. 200) for market. GShe was told by fishermen
and a local ocfficial that the peak season had been from late October through
December when 10 to 12 truckloads of turtles were being transported from
Udaipur on most nights.

Madras and Vicinity, Tamil Nadu: This year the Forest Department of Tamil
Hadu launched their "Save the Turtle Campaign" by taking over the ridley
hatchery program first begun in 1973 by the Madras Snake Park Trust. From
1376 ko this year the hatchery program was operated by the Central Marine
Fisheries Institute. OUnder Forest Department supervision, five hatcheries
have now been sekt up in the state. Two programs near Madras cover about 40 km
of beach and three more farther south at Polnt Calimere, Arkottithurai and
Vallipallam cover an additlopnal 30 km. This proved to be an exceptionally
good year for nesting. The former two habtcheries amasgged 23 ko 25  thousand
eqggs esach, while the latter three had a total of 26 thousand eggs between
them. Hatchlings are just now beginning to emerge and are being released upon
engrgence. Another positive action for the turtles of Tamil MNadu has been the
restriction of trawling to 3 miles from the nesting beaches. According to
Romulus Whitaker, Director of the Madras Snake Park Trust, dead ridleys now
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only rarely wash up on the beach whereas prior to the trawling restriction
hundreds were seen along the Coromandel Coast each season.

In summacry, the governments of Orissa and Tamil Wadu are to be commended
for their strong support of sea turtle conservation. Problems still exist
particuolarly in Orissa but the wildlife officials are interested and dedicated
to find solutions. West Bengal remains a key problem area. Greater enforce-
ment of the Wildlife Act at Digha and at inland markets would greatly reduce
poaching in  the Bay of Pengal and correspondingly reduce Orissa's problem of
safeguarding one of the world's largest rockeries of Olive ridley sea turtles.

Bobb, D, 1982. Elaughter at Digha. India Today 31:69=85.
Bustard, H.R., 1974. 1India: A preliminary survey of prospects for crocodile
farming, F.A.0Q. Home 1-50.

Bustard, H,E. 1976. wWorld's largest sea turtle rockecy. Tiger Paper 3,3,
Daniel, J.C. & S.A. Hussain, 1973. The crocodiles of Bhitar Kanika, Orissa.
Unpublished report.

EDWARD 0. MOLL

Depactment of Zoology, Eastern Illincis Uniwversity, Charleston; Illinois
61920, 0.8.A.

SATISH BHASEAR & J. VIJAYR

c/0 Madras Bnake Park Trust, Raj Bhavan P.0., Madras - 600 022, India.

ROTES ON MARINE TURTLES IM ANDHEAR PRADESH COAET, INDIA

shantharam (1975) stated that Indian marine turkles are "very seariously
threatened with extinction" and exhorted the Government to develop conserva-
tion programmes, Following recommendations made by the Govt. of
India/FAC/TNDP FProject, crocodile Breeding and Management (FAO 1974, 1975},
research and conservation programmes were initiated by the Forest Department,
Orissa, for olive ridlevys &t Gahirmatha. 5o Far Orissa (3 the only state
where monitoring of turtles is being made on & round the vear bagis, Lazell
[1980) mentioned that "there is a burgeoning and extremely timely increase in
regearch activity with respect o marine. turtles in India and adjacent
Islands® and he discussed the possibility of developing a comprehensive pro—
gramme for the coast of east India. While discussing the situation of turtles
on the Andhra Pradesh coast with the state wildlife conservator, Mr, Pushp
Bumar inm April/May, 1982, he informed me that a state coastline survey 1s pro—
posed for the winter of 1983 to conficm fragmentary reports of nesting.

The state of Andhra Pradesh is an area of 277,000 kmE and the coastline
is ca. 970 km. The bottom is mostly sandy except for a few muddy and rocky
places. The average width of the continental shelf (200 m depth) on the
eazstern sea board of Indla iz 43 km off the Tamil Wadu, 32 km off the Andhra
Pradesh and 68 km off the Orissa-West Bengal (Silas et al. 1980}.

At prepent only scattered information is available in Andhra Pradesh on
the occurrence of the 5 speciee of sea turtles present in Indian waters. The
common Species, particularly inm the nocthern half of the state, iz the ridley
{Kar and Bhaskar, 1982). while fishermen on catamarans catch ridleys inciden-—
tally from about October to February, the proliferation of mechanized trawlers



probably was responsible for the larger incidental catch of ridleys in 1978-=7%
than in past years (Ear and Bhaskar, 1982). Although not muich is known about
leatherback turtles in Andhra Pradesh a female was killed during May 197%,
near the Visakhapatnam coast while attempting nesting (Dutt, 1979). The state
owned Indira Gandhi Zoological Park at Visakhapatnam, Waltair, have been rear-
ing stray specimens of green and hawksbill turtles collected from fishermen,
and have also hatched eggs of the ridleys in captivity. During Wovember 1979
when 1 was at Vishakhapatnam, Prof., 8. Dutt of Andhra University informed me
that a female hawksbill ocbtained from the fishermen was reared in a laboratory
for a few days and then released. Personnel of the fisheries department and
fishermen have also informed we of nestings by ridleys on the Orissa Andhra
Pradesh border, Mr. B.C. Choudhury ([Andhra Pradesh wildlife wing) has infor-
mation on turtles nesting in the Godavari river mouth and the Godavari and
krishna delta of Andhra Pradesh coast and have also confirmed that nesting
occurs on the Orissa Andhra Pradesh border. 5o far no systematic survey work
has been undertaken on the Andhra Pradesh coast and there may be important
arribada beaches particularly in the Godavari and KErishna delta; which holds
the major mangrove areas in the state. This area was declared a sanctuary
{Coringa wildlife sanctuary) in July, 1978, with the aim of rehabilitating the
saltwater crocodile, Crocodylus porosus, believed to be extinct in Andhra Pra-
desh. Bightings of the Olive ridley sea turtles, Lepidochelys olivacea, duc-
ing April/May, 1971, in shallow coastal waters near Durgarajupatnam beaches
(Lat. 13°4" N - 14° 0'N and Long. 80° 07'E - 80° 10'E) and Yelatturdibba
beaches near False Divi Point (Lat. 15° 80'N - 15° 85'N and Long. B80°80'E -
B80%30'E}) have recently been reported to me by Lt. Col. P.¥. Francis of the
Indian Havy.

In Andhra Pradesh [(Telgu zpeaking state} there are also different names
in the ontogeny of sea fturktles. For example, eggs are commonly known as
"gudlu” and the adult turtles are known as "Samudram Thabelu® (Samudram = Tur=—
tle: general name for all species of zea turtles).

Ridley nesting season in Andhra Pradesh coincides with the main season
for the species in the neighbouring state of Orisga, i.e. from October to
May. Year-round nesting of the ridleys in Gahirmatha have been reported by
Kar (1980, 1982); and Ear and Bhaskar (19B8B2). Mesting has also been reported
during June in the Gulf of Eutch (Bhaskar, 1978); and from January to March in
Orissa (Anon, 1979); and at Visakhapatnam [Butt, 197%). The author 1s thank-
ful to the Porest Department Govt. of Orissa for sanctioning a tour in  the
Andhra Pradesh coast to investigate turtles.

Anon. 1979. HNews from the Madras Snake Park and Crocodile Bank. Hamadryad
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of J.M. de Waard) FAO. Eome (FO:IND/TL/033).
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CAYMAN TURTLE FARM SO0LD

The Cayman Turtle Farm has been sold for about 51.5 million USA  to  the
government of the Cayman Islands. It is believed that the main reason for the

sale is that the previous ownerg, Dr Heinz Mittag and Dr Judith Mittag, wished
to reduce their commitments and responsibilities. They were also disenchanted
with the lack of support from the conservation community for what they con-
gidered an imaginative and valid combination of congervation and commerce.

'HiHi

REPORT FROM BOTSWANA

Botswana i3 & nation without coastline=s, without sea turtles. Buot degi-
sions taken there at the 4th meeting of CITES (Convention on International
Trade in Endangered Species of Wild Fauna and Plora), held in Gaborone 19-30
April, were Important for the conBervation of turtles. There were proposals
from France and from Suriname to permit products from ranched turtles to enter
into international trade; technically this can be done by moving a particular
population of a species from Appendix I to Appendix II of the convention.
There was also a resolution on the captive breeding of long-maturing species;
this had implications for the Cayman Turtle Farm.

Ranching proposal from France for the Réunion turtle ranch. Many green
turtles nest on Tromelin and Buropa. These islands in the Indian ocean are
part of Prance so that selling turtle products in Paris or Marseille is not a
matter for CITES, However to export to other CITES countries it would first
be necessary to have the ranching proposal approved,

At the Botswana meeting it was pointed ocut that only in the order of 2%
of the hatchlings were taken for the ranch and that these were anyhow from



daylight emergences liable to heavy natural predation. Other hatchlings
emerging by day were saved from predators and released at night, In addition
adult females that had become wedged in among rocks as the tide receded were
extracted and returned to the sea and so saved from overheating. HNevertheless
the proposal ran Into opposltion: the hatechlings released at night might not
gurvive and there might be an irresistable temptation to release only the
weaker smaller turtles and retain the robust ones for the ranch. More telling
was that the proposal was not well supported by the presentation of scienktific
data. Although population estimates in these areas had been made, the f[ull
results were not readily available for scrutiny. Also the reports of a scien-
tific mission to Rfunion Island, carried out by Servan, Fretey and Bonnet in
1982, had not been made available to the CITES secretariat. Ewidently this
report had been presented in 2 parts because members could not agree.

Taking note of these criticisms, France withdrew the proposal at the com—
mittee stage, so that it never went to the plenary sessions for a formal wote.
It is expected that a revized proposal will be submitted at the next CITES
meeting (19B5). Members of the French delegation expressed the desire for
cooperation with the international scientific and conservation community.

Suriname ranching proposal. This was better received than the French
proposal. The number of turtle nests in Suriname has been monitored for 15
years, poaching over this period has been minimal, much data has been pub—
lished, the population of green turtles is holding level or possibly increas-
ing slightly, and the existence of doomed eggs (eggs destroyed by high tides)
is accepted as a real phenomenon (see Dutton & Whitmore, 1983, Marine Turtle
Hewslektter 24, B=10}. However the proposal did not explain how products from
the ranch were to be marked in a distinguishable way. Unfortupnately the Suri=-
namé delegation was not present to clarify the matter. Recalling that Suri-
name had tried to have its turtle ranch sanctioned in 1979 at the Costa Rica
CITES mesting, and had been partly responsible for the adoption of criteria
for ranching operations at the 1981 Mew Delhi meeting, some people feared that
repeatedly turning down the Surinamese might be detrimental to conservation of
its sea turtles. A small country with need for foreign exchange should be
able to benefit from conservation of lts resources, otherwige i1ite programme
might collapse. ‘There was some discussion of whether sale of eggs within
Suriname was sufficient or not to support the costs of the turtle programme.
Some present hoped that money could be found to assist the Surinamese till a
more fully thought through marking System was proposed.

After thiz Jdebate in the committee stage, the matter was referred to the
plenary sessions for woting., The problem of a drain on the Surinames green
turtles resulting from incidental catch by shrimping trawlers was raised.
Others felt this was not relevant to CITES which was concerned with threatsa
from trade. Only a small percentage of the eggs in Suriname went to the
ranch. It was suggested that the Surinamese ranch should be congldered in the
context of the much larger trade In turtle products, some of 1t by CITES
nations. Many nations praised the conservation achlevements of Buriname. The
UE introduced a motlon that the Burinamese proposal be supported, except for
the part on marking of the products. The UE recommended that Suriname should
pubmit a full description of marking methods to the Technical Commitkies. They
would comment on this and the complete proposal would then be submitted to a
postal vote. The UK's suggestion was carried, 43 in favour, 3 against.
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BRanching in general. Some further points on ranching emerged from the
Botswana conference. Transfer of a population or species from Appendix I to
II for ranching is harder than kransfer for other regsons. This is because of
the strict ranching criteria drawn up akt the New Delhi meeting, It is Bome—
what paradoxical that if populations of a particular species become abundant
in one area and are transferred from Appendix I to IT for culling, a less
extengive set of criteria have to be met than 1f the population iz transfearred
for ranching. Hevertheless the Botswana CITES meeting broke new ground in
that at least one ranching proposal was approved. The Zimbabwe crocodile
ranching proposal was applauded by delegates. So there is now both a model
and a precedent for ranching under CITES.

Captive breeding of long-maturing species. A U.K. draft resolution pro-
posed that national CITES manajement authorities should be able to permit
trade from captive breeding operations when the Bpecies concerned took 3 or
more years to reach sexual maturity. Pasically this proposal was a way of
circumrenting the resolution on the definition of "bred ipn captivity" that had
been adopted in 1979, That resolution had said that trade would be acceptable
only if the gaptive breeding stock was "managed in a manner which has been
demonstrated to be capable of reliably producing second-generation offspring
in a controlled environment". Although the Cayman Turtle Farm was not Bpecif-
ically mentioned in the 1979 recommendations, or in the Botswana draft resolu-
tion, it was widely recognized that the wording of both documents had been
influenced by its existence. At Botswana delegates from many different
nations opposed any changes in the definition of bred in captivity which had
bean B0 laboriously arrived at in Costa Rica. The Federal Republic of
Germany's arguments on this point were partiularly cogent and greekted with
applause, Meverthelessa, Germany pointed out that there 8till was an
unregolved problem about long=-maturing species. The degision of the plenary
gagsion was to refer these problems to the Technical Committee for Purther
discussions.

Aftervarde "pro—farming" groups were despondent,; and some Eelt that Ehey
had been ill-advi=ed to adopt the strategy of trying to circumvent the "bred
in captivity® definition. BRather it would have been better £o stress the
retrospective nature of the definition. The Cayman Turtle Farcm, and its
predecessor Mariculture Ltd,, were established before CITES,

"Anti-farming" groups were pleased and there iz no doubt that the deci-
gion poses diffigulties for the Cayman Turtle Farm and its new owners, the
Cayman Government [see abowe). The farm is a major tourisk attraction; even
if only a small percentage of the visitors stay an extra day on the Cayman
Islands to visit the farm, it generates conaiderable income. However, without
macrkets, and some sSurplus stock on hand; to keap the enterprisze goling iz a
financial strain. WVarious options are belng considered. At ocne end of the
continuum 18 bulldozing the tanke and selling the land for ceal estate. That
woinld leave the problem of what to do with the present sBtock, including the
Kemp's ridleys (see Wood, 1982, Marine Turtle Newsletter 20, 7=9). At the
other end of the continuum would be to persist and take a long term view:
although second generation animals have not been produced vet,; given the long
maturation period they could only be expected in the mid 1980s. Even if
gecond generation turktles were produced, it is anticipated that a batkle could
davelop over what i= meant by "reliably producing®™ such offspring. WVarious in
between options are being considered,
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I have tried to report the main decigions and wviews expressed at the
Botswana CITES meeting rather than to evaluate whether they assisted or set
back conservation of sea turtles, In the case of the Suriname proposal, that
would be especially difficult because of the evolving political situation
there and the possibility that their conservation policies may alter, Plexi-

bility by decision makers may be appropriate,
.M.

AGE ESTIMATES OF CUMBERLAND ISLAND LOGGERHEAD SEA TURTLES

The ages of pea turtles at maturity remain critical, but elusive data
(Frazer, 1982). Eecent research has resulted in estimates ranging from 8 to
10 years for captive raised Chelonia (Wood and Wood, 19B0) to nearly 60 vyears
for wild Chelonia (Balazs, 1979). Diet——quality and gquantity-—-are likely
major factors in determining growth rates and, hence, age at sexual maturity.

The 'ﬁmﬂ;m de Recherche 'Formations sgquelettiques'™ (e.g., Castanet et
al., 1977) has been demonstrating the abiltiy to age reptiles by bone annuli
and stimulated our examination of turtle bones., In 1978, one of ws (G, Zug,
assisted by M. Barber) examined sections of miscellaneous Caretta bones by
secanning electron microscopy &nd histology. Annuli or lamellae were revealed
by both technigues in the dentary, humerus, and ulna, but not in a cervical
vertebra or peripheral bonez of the carapace. Although annuli were evident by
both technigues, the histological preparation provided a clearer record of
incremental growth. PFurther, the limb bones showed the best annular pattecns
and the least remocdelling. The humerus was selected for study, and the right
forelimb and head were removed from each dead turtle stranded on the seaward
beach of Cumberland Island, Georgia (the sample reported herein derives Erom
only 1979 strandings). The head and limb were macerated and prepared as dry
skeletal material. A 57T mm thick transverse section of the humerus was
removed by bandsaw from the middle of the shaft just distal to the deltopec-
toral crest. The section was stored in 4% formalin for at least 24 hours
prior to decalcification in a formic-hydrochloric acid solution. The decalei-
fied bone was processed in a mechanical tissue processor, imbedded in paraf-
fin, sectioned at 6 um, and stained in Harris hematoxylin and eosin (details
of processing available on request). From the bone sections,; we recorded the
number of periosteal annuli or growth increments and measured the width of
each annulus and the long and short diameters of the bone section., Since
remodelling in the center of bone obliterates the earlier annuli, extrapola-
tion is required to estimate the number of annuli loat. Our method is to sub-
tract the average diameter (1.51 mm) of hatchling humeri from the radius of
the bone section and then divide the remainder by the average annulus width of
the bone section. While this formula lacks refinement, it does provide an
egbimate of the total number of annuli expected for each bone section based on
the observed annull of that section.

Aspuming an annual formation of each annulus, the estimate of total
number of annuli is algo an estimate of age. We possess no evidence to sub=
stantiate the one year-one annulus assumption in Caretta caretta or in other
Sea turtles for that matter; however; verlfication of thiszs assumption in other
turtles (e.,q9,, Chelydra, Hammer 196%9; Testudo, Castanet and Cheylan, 19%79) as=s
wall as in other reptiles argues for this assumption even inm light of the
uncertainty expressed by Frazier (1982) in his study of bone from known-aged,
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captive-raiged sea turtles. There are other difficulties aszociated with the
use of bone annuli and these will be reported eleewhere; nonetheless, we
believe our age estimates (based on the narrow axis of the humerus) are good
first approximations of age for the Caretta stranded on Cumberland Island. We
present our preliminary analysis of the 1979 sample (Table 1 and Fig. 1) for
evaluation and for comments.

Table 1. Age Estimates, Carapace Lengtihs, and Humerus _Lengths, Data for
linear regression ([Y=A+BX) and power [¥=AX }# equations. Other
abbreviations are: oCL, carapace length over the curwe; HL, humerus

length; N, sample size; r, correlation coefficient. Lengths in mil-
limeters, age in years.

(X, Y} H A B 4 ¥
HL, oCL 78" -26.759 0.230 0.97
" 105.5-200.8 565-1060
T8 0.078 l.1386 0.97
HL,Age TE* -45.738 0.416 0.75
* _1. 1“5;5""2”“1.3 .':h-ﬂ-ﬂl:hg
76 B.Bxl0 3.286 0.80
#*
cCL Age 75 =51.081 0.088 0.69
. i 565-1060 3.0-80.9
75 1.0xl0 3.498 0.73
cCL, Age 78" ~108,40 0,171 0.69
. e 565-1060 3.0-175.3
78 0.6x10 4.279 0.78
¥
Figure 1. The relation of curved cara- r =
pace length to age estimates | ¥

derived from periosteal
annuli in Caretta humeri.
Both the stralght {linear
regression) and curved
(power) lines are baged on 75
individuals; the three indi- i
viduals with age estimates .
greater than 50 vyears were F .

- L L]

excluded from the calcula— . o e
tions for these lines. : -aﬂ".}/-;'" g ey

Y

Casspace Lengtn (mmi

The sample 15 dominated by large juvenile and subadult turtles (curved
carapace length &00-B00 mm} a5 is typical for Cumberland Island strandings
{Buckdeachel and ZTug, 1982). Immature specimens are particularly useful Ffor
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estimating growth rates and age, because their growth has not been slowed or
altered by the physiological attainment of maturity, which typically
Suppresses growth in turtles. For our purposes, a slowing of periosteal
growth results in parrower annuli; hence, a reduced average annulus width and
a higher age estimate. The age estimates of these subadults are mainly less
than 10 years old (Fig. 1), and these estimates match Mendonca's estimates
(1981) for immature Floridian loggerheads. Also the majority of the age esti-
mates show a gradual upward inclination from 560 to 8B40 mm oCL, mimicking a
constant growth rate for this size class., If 800 mm oCL is used as a minimal
slze at sexual maturity (Richardson and Hillstead, 1978}, statistical analysis
predicts an age of 19.3 years (linear regression) or 14.3 years [(powar edqua-
tion). The latter value falls within Mendonca's (1981) estimate of 10-15
years for maturity in her loggerhead populati®n. Although the former estimate
is higher than hers, it is not outlandishly so, and relative to the sizes and
ages at sexual maturity for fresh water turtles, this estimate could be con-
sidered low. However, the conclusion of this brief report is that reasonable
age estimates can be obtained from the analysis of periosteal growth incre-
ments in the long bones of sea turtles.
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PALAT HAWESBILL HEADSTARTING

The government of Palau is presently sponsoring a ?ﬂaﬂstarting Progranme
for hawkshills at the Micronesian Mariculture Demonstration Center. The pro-
gramme is modest in scale, with 3 technicians hatching about 1000 turtles per
year and releasing them after 6 months. There are excellent facilities for
research on hawksbills in Palau and anyone interested is encouraged to get in
touch with G.A. Heslinga, MMDC Box 3159, Koror, Palau, Caroline Islands 96940.

Thé: LOCATIONS RESERVED

A recent note and editorials im the Marine Turkle HWewsletter (1981,
18:6=Ty 1982, 20: 1 & 22: 1-2}) regarding use of living tags on sea turtles
were read with much interest and support. Uncontrolled duplication could make
the entire system worse than useless. I reguest your assistance in notifying
vour readers that the U.5. Fish and Wildlife Service, in cooperation with the
Galveston Laboratory of the U.S5, National Marine Fisheries Service (NMFS),
Galveston, Texas, wishes to reserve the following series of scutea on the

Eemp's ridleys for scute coding of headstarted hatchlings ak the NMFS facil-
ity:

Year Class gcute Code

4 *
1982 L3 LC = left costal and is followed by the
1983 L4 goute number in the left coskal series, and
1984 3. Lo
1985 H4 N4 = fourth neural scute.

The following scutes have been used in previous experiments with the liv-
ing tag on Eemp's rcldleys of the 1980 year clasg [note: In parentheses,
n = thée number of turktles marked):

Neural scute 2 = N2 (n = 4)
Meural scute 3 = H3 (n = &)
Joeft costal scute 2 - LC2 (n = 87)
JRight costal scute 2 - RC2 (n = 59, 45 of these alsc listed as RC3)
Right costal seute 3 = BC3 (n = 122, 45 of these also listed as RC2
* and 1 listed as RC4)
JRlght costal scute 4 = RC4 (n = 1, also listed as RC3)
Jeft humeral scute - LHE {n = 98, 9 of these also listed as LPS)
Left pectoral scute - LPS (n = 94, % of these also listed as LHS and
. 2B listed as LAS)
«» Left abdominal scute - LAS (n = 54, 2B of these also listed as LPS)
Due to grafts spanning seams between scutes.

Anyone encountering a Kemp's ridley suspected of bearing a living tag is
requested to contact me at the address below, or Mr. C.T. Fontaine, NMFS, 4700
Avenue U, Galveston, Texas 77550, or Mrs. Lupe Hendrickson, 4%17 HN. Camino
Arencso, Tucson, Arizona BGT718.
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The larger guestion of coordination among turtle investigators who may
use living tags must also be addressed. Therefore, as suggested by Mrs, Hen—
drickson, we propose that the Office of Endangered Species, U.S. Fish and
Wildlife Service, P.0. Box 1306, Albugquergue, New Mexico 87103, USA, should
gerve as the clearinghouse for all sea turtle living tag activities. Specifi-
cally, we propose that investigators planning to use living tags should notify
this office of their intentions; we would then promptly reply with a designa-
tion of which carapace scutes should be tagged for that particular study, We
would require the following information in order to designate the scutes to be
coded and to maintain appropriate records:

gl person or institution proposzing to do the marking;

2. species (one or more) of sea turtle to be marked;

3. location where marking will occur;

i. year class(es] to be marked:

3. date(s) and location(s) of proposed release(s) of marked turtles.

DAVID BOWMAN

U.5. Fish and Wildlife Service, P.0. Box 1306, Albuguerque, New Mexico, 87103,
U.5.A.
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EDITORIAL

Por fin alge para nuestros amigos! Plans are afoot to publish a Spanish
verslon of Marine Turtle Newsletter. The Spanish version will contain trans-
lations of all the items in the English version but may in addition have extra
items of special regional interest to Latin America. The Spanish edition is
to be made possible through the goodwill and support of the Inatitute Nacional
de Pesoa in Ecuador. The advantages of this plan are several: 1) More
readers will be able to obtain the newsletter in their firat language.
2) Regional initiatives, such a=z those arising at WATS (see below and alao
Marine Turtle Newslstter 1982, 21, 1-3) can be supported. 3) Some costs can
be reduced. Funds for preparing and mailing the newsletter are running pari-
lously low and no major donor is on the horizon. However those involved are
gtill optimistic that some solution can be found, so that readers who want to
receive this newsletter in Spanish should write immediately to: Biol. Mario

Hurtado G., Instituto Nacional de Pesca, Casilla 5918, Guayaguil, Ecuador. A
form is enaclosed.

N.M.
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WATS took place 17-23 July 1983 in San Jose, Costa Rica. It was attended
by more than 300 pecple, with representatives from 33 nations and 5 additiocnal
reports presentsd on behalf of others. As well as being a major forum for
information exchange, it emerged during the meeting that the process of
requesting national reports for WATS had stimulated considerable interesat in

fturtles and that varlous investigations in a number of nations had resulted.
Two publications are arising from the meeting:

1. & Manual of Sea Turtle Research and Conservation Techniques, Edition II

Authors: P.C.H, Pritchard, P.R. Bacon, F.H. Berry, J. Fletemeyer, A.
Carr, H.M. Oallagher, R.R. Lankford, R. Mirquez M., L.H, Ogren, W.G.
Pringle, H.A. Reichart, and R. Witham.

Editors: K. Bjorndal and G. Balazs

Cost $10.00 US. Specify if English or Spanizh edition raquired.
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2. Proceedings of the Western Atlantic Sea Turtle Symposium
Publication should cecur during late 1983. The Proceedings will include
Rapporteur BReports, Glossary, BSea Turtle Annotated Bibliography, and
updated Computerized Data Baze. Free to all Reglstered Attendees at tha

Symposium. For sale to others at $20.00 U.3, per copy. Specify if
English or Spanish edition required.

Order both from: F.H. Berry, WATS,
Mational Marine Fisheries Service
75 Virginia Beach Drive
Miami, Florida 33149, USA.

TURTLE FLOTILLA IN GALLEON HARBOUR, JAMAICA

Onee a month for a year the MHatural Resources Conservation Department
{NRCD) of Jamaica conducted aerial surveys of the island's entire coastline,

primarily to help determine the distribution and abundance of the West Indian
Manatea, A record of aea turtls aightings was alsc complled.

To the general pattern of widely scattered individual turtles occurring
at favoured spots along the coast with little change in seasonal abundanoe,
there was one exception. On 4th March 1982, at 10:15 h, over 200 uniformly
small, round-shelled, greyish-white to light green turtles were cbsarved in
Galleon Harbour, 3t. Catherine, a shallow (2-5 m) bay Jjust weat of the
Hellshire Hills and 1mmediately north of the Goat Islands. They mosatly
t:ﬂminad at or near the surface, despite several falrly close pasass by the
plane.

At 14:30 h, Galleon Harbour was checked again and not a single turtle was
obaerved. At 14:30 h the following day, again no turtles were observed there.
On 31st March 1982 at 9:15 h more than 200 turtles of the same kind were seen
at or near the surface in CGallecn Harbour. No return flight over the area was
made that day. On the follewing day, however, about 25 were ocbserved on a
flyover made at 13:30 h. Despite a three-hour search by boat on 6th April
1982 no turtles were seen, nor were fishermen who were questioned at nearby
0ld Harbour Bay aware of any unusual species or numbers. Four weeks latar, no
turtles were seen in Galleon Harbour in two separate flyovers. Again, there
were no sightings during two more flyovers made 18th June 1982.

Galleon Harbour is completely lined with mangroves. Approximately 25 Kk
in area; it is enclosed by land except for two broad channela to the southeast
and northwest. The bottom is well supplied with plant food attractive to
manateass. The turtles occupied a large portion of the total area, spaced
quite evenly over its surface, Their periodic mass appearance and disappear-
ance suggeat oonsiderable synchronization of behaviour. In shape and colour
they appeared unlike all other turtles observed during the preceding year.
These were the only turtles ever sighted in Gallecn Harbour. Their appearance
from the air most nearly fits descriptions that have been given for the Atlan-
tia ridley. The NRCD would appreciate hearing from anyone who may be able to
offer an interpretation. Subsequent aerial surveys by NRCD have produced no
further records of this kind.

PATRICK FAIRBAIRN
HRCD, P.0. Box 305, Kingsten 10, Jamsioa.
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MUTILATION TAGGING IN PACIFIC HONDURAS

During 1975 a project wasa Ini-
tiated in the area of Funta Raton,
Gulf of Fonseca. About 14,000 Lapi-
dochelys clivacea were produced from
a hatchery, 11,000 of «hich were
marked by cutbing out the right post
central scute of the carapacs, with
a paper puncher (Fig. 1). In 1981,
during the clossd season (15 days),
ca. O nesting females were found
with missing or broken right post
gentral scute and another 15 were
found in 1982, We are continuing
thisa work and tagging nestlog
females with metal tags. For the
turtlea born in 1975 we plan to tag
them with two metalic taga,

in order Eo obtain better knowledge of the life cyecle of thesse populationa.
Flease report recoveries of turtle with mutilated right postcentral scute to
one of us.

ENOC BURGOS and GUSTAVO CRUZ,

Direccifin General de Recurscs WNaturales Renovables, BRarric OGuacerique No.
1534, Comayaguela, Honduras, C.A.

ATLANTIC RIDLEY PROJECT, 1983: PRELIMINARY ACCOUNT

This was the 1Tth year of the Mexican projeat at Rancho Nueve and the 6th
year of cooperative work with the U.5. National Marine Fisheries Service.
Workt in the turtle camp began on 8 April and continued until the firat week of
Séptember; the U.S. team was presant from 13 April to 14 August. The first
turtle was seen laying on 11 April and the last on 2 July. ©Out of a total of
879 nests, 757 were translocated; 74,228 eggs were transferred to corrals and
4,429 to atyrofoam boxes. Only around 5.7% of the eggs were lost te preda-
tion. Preliminary estimates of hateching success are 50.5% for corrals and
24.,9% for the boxes, for an overall rate of 49%. The low hatching rate is due
to stormy weather early in the season that destroyed 83% of the eggs in one
eorral holding 296 nests (see Mirquez, 1982. Marine Turtle Newsletter 21:4).
Thus, it will be necessary to move one of the corrals to a safer location in
the future. More than 36,500 hatchlings were released on the beach.

Batween 11 April and 2 July thers wers 45 solitary or group neating emer-
gences, including several "arribazonea.™ The largest "arribazon” included 143
turtle tracks and resulted in 133 nesta being located and reburied the same
day. Monel tags were applied to 129 turtles and 102 others received Titanium
taga. Ten turtlea were double-tagged on opposite front flippers; 5 received
two plastic tags and 5 received both Monel and Titanium tags. Sixty-one tur-
tles nested twice and two turtles nested three times. Tag scars were detectad
on 49 turtlas, which were retagged; 93 turtles tagged in previous years
returned this year and three of them nested twice.
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Incidental cateh of adult turtles by shrimp trawlers continues to be a
problem. Poaching was also a concern this year. Eggs were taken early in the
geason when beaches ware not patrolled, and 1T clutches were taken from one of
our corrals on 14 April.

Temperatures were monftored in 28 corral and 43 box olutches for studies
of the effect on sex ratio. Temperature probes were placed along the beach
profile (N=U8) and in the egg housa (N=U) and weather was monitored throughout
the season. More than 250 dead hatohlings were retained for sex determina-
tion.

Eighteen boxes with 2017 eggs were shipped to Padre Island for incubatlon
and imprinting. The low hatching rate for these egga (11.4%) was probably due
to a fungus infection that will be the subject of further atudy at the Galves-
ton Laboratory (Bowman, pera. comm.). Imprinted hatchlings from Padre Ialand
were forwarded to Galveston for head-starting, where they will be relsaszed
inta the Gulf of Mexico at between 9 and 12 months old, Over the past Five
years, 7990 have been relsased, 262 have been retained for study as a poten-
tial breeding atook in several laberatories and U.5. aguaria and another 100
have been sent to the Cayman Island Turtle Farm for the same purpose (Mexusa-
Gulf's Sea Turtle Working Group's Accomplishments and Plana for 19T8-1985 ma.
Veracruz, Mexico, 1982),

fin aerial survey was made of the entire Mexican ccastline frem the U.8.
border to the Belize border in support of the goals of the Weatern Atlantic
Turtle Symposium. Diring thia survey, we reconflirmed the existenos of a small
ridley nesting beach near Tecolutla, Veracruz and a somewhat larger nesating
alte for hawksbills between the Islands of Carmen and Aguada in Campecha.

RENE MARQUEZ M.
€.I,P, Manzanillo, eo/o Delegacifin Federal de Pesca, Manzanillo, Col. 28200
Mexico,
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MARINE TURTLE NEWSLETTER: BACK ISSUES
We do not provide back issues; if you need photocopies, please obtain
these from whomever told you about this newsletter in the first place. Com-
plata asats of the Marine Turtle Newsletter are in the Library of Congreas,
Washington and the British Museum (Natural Hiatory).

RECENT DEVELOPMENTS IN THE ANESTHESIA OF SEA TURTLES

Ansathezla of the green turtles with the injectables anesthetics sodium
pentobarbital, ketamine hydrochloride, and sodium thiopental shows consider-
able variablility among individusls as to inductlon, duration and recovery with
the anesthetio usad (Wood et al., 1982). Investigations suggest that a lower
adminiatered rate of sodium pentobarbltal be used in loggerhead turtles than
in gresn turtles. Becent work suggests that electroaneathesia of the green
turtle may be used more effectively amd with less atress to the burtle than
the injectable anesthebica;

Saven loggerhead turtles were anesthetized for laparcscopic examination
for sex determination as part of a turtle project conducted by the National
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Marine Fisheriea Service off the eastern coast of Florida. The turtles
welghed 27-6Hkg. Three turtles received dosagea of 20mg/kg body welght
{sodium thiopental, pentothal, Abbott Laboratories); one turtle, 15mg/kg; and
three turtles, 10mg/kg. One turtle peceiving 20mg/kg and the one turtle
recelving 15 mg/kg died within one hour following aneathesia. An administered
rate of 20 mg/kg was recommended for the green turtle (Wood et al., 1982).
The five other turtles recovered within 2 1/2-10 hours following aneathesia.
However, the three turtlas receiving 10 mg/kg failed to achisve deap
anesthesia and laparoscopic entry was necessarily rapid and extensive examina-
tion of the turtls for other than sex determination would have been impoasl-
ble. The two turtles receiving 20 mg/kg, and recovering from aneathesia,
achieved deep anesthesla within 10 minutes and maintained surgical anesthesia
for ca. 20 minutes. The use of sodium thiopental as an anesthetic in sea
turtles should be used with caution., The dosage necessary for anesthesia

depends upon the intended examination and may vary conaiderably gmong indivi-
duals.

Three green turtles (19, 25 and 100 kg) were recently electroaneathetized
using a Feenia Stockstill Mark I slectroanesthesia unit (Feenix International
Pty. Ltd., Tarlee, South Australia), Electro-leads were inserted under the
skin in the shoulder near the neck and at the base of the rear flipper. A
current of .25ma was sufficient to achieve and maintain surgical anestheaia.
Examination time (laparoscopic entry for sex determination) was 5 to 10
minutes and recovery of the turtle wes immediate following suspension of
current. The electroanesthesia unit 13 portable and offers an efficient
method of anesthesia with the advantage of a minimal recovery time.

Wood, F.E., K.H. Critchley, and J.R. Wood, 1982. Anesthesia in the green aea
turtle Chelonia mydas. Am. J. Vet. Res, 43:1882-1883.

JAMES R, WOOD AND FERN E, WOOD,
Cayman Turtle Farm (1983) Ltd., Box 645, Grand Cayman, British West Indies.

INFORMATION WANTED

Information and cbservations on the subject of aborted sea turtle egea
seen in the water. Please give location, date, spesies, number of eggs
cbserved and marine habitat type (i.e. sandy bottom, fringing reef, eto.).
Please write to John Fletemeyer, Oceanographic Center, Nova Univeraity, 8000
N. Ocean Drive, Dania, Florida, 33004 USA,

A COMPARISON OF THREE METHODS FOR INCUBATING TURTLE EGGS

During the summer of 1983 green turtle egga from 3 olutches were inou=
bated in Freas Preclsion inoubators in Toronto, The eggs came from Suriname.
Eggs from clutches 1 and 2 were collected at laying, washed in rain water and
then put into styrofoam boxes for transport; eggs Ffrom cluteh 3 had been in a
styrofoam box for a day prior to transfer to the transport box. Clutchas 1
and 2 arpived in Toronto about 24 h after laying, clutch 3 arrived about 48 h
after laying. Most of the egga were spotted on arrival indicating fertility;
the white spots on eggs from clutch 3 were larger than the spots on the eggs
from the younger clutches, 1 and 2. The eggs were Incubated singly in plastic
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TABLE 1

HATCH RATES OF GHEEN TURTLE EGGS

ARTIFICIALLY INCUBATED IN DIFFERENT WAYS

INCUBATION METHOD

method 3

hijjijggf
sat (¥ hatched)

1 2 3 o
emp Cluteh Varmicullite Sponge Base Sponge Base Takal
(o) + Sponge Chips
Vermiculite + Bauze

VYermiculite e o

27.75 1 9/12 (75%) 2/3 (6TE) 0/2 {0%) 1117 (65%)
2 NST (578 3’5 (60%) 2/e {100%) 9,14 U

3 2/3 (6TH) 2/2  (100%) 1/2 {50%) 5T (7 1%

TOTAL 15/22 (68%) 7710 (70%) 3/6  (50%) 25/38  (66%)
28.1 1 B/10 (B0%) /3 (100%) 0/3 (0%} 11/16  (69%)
2 1/8 (8&3) /4 (100%) 152 {(50%) 12/13  (B6%)

3 2/3  {(bTH) 2/2  (1008) 1/2 {50%) 5T (T1%)

TOTAL 17721 (81%) g/9  (100%) 2/7 (29%) 28/37  (76%)
29,25 1 109/12 (83%) 44  (100%) 0/1 (0%) 14217 (82%)
2 BT (BGE) /3 (100%) 254 (50%) 118 (79%)

3 374 (T5%) 11 (100%) 242 (1008 BsT (B6%)

TOTAL 19723 (B3R) 878 (100%) W77 (57%) ___ 31/38  (82%)
30.0 1 T/11  (64%) 141 {100%) /5 {0%) 8417 (47%)
2 5/9 {56%) 111 {100%) 1/4 (25%) T4 (50%)

3 0r3 (4% 141 {(1008) /2 (50%) 2/6 (33%)

TOTAL 12/23 (52%) 3/3  (100%) 211 {18%) 17/37  (46%)
OVERALL 63/89 (T1%) 27730  (90%) 11/31 (35%) 101/150 (6T%)

TOTALS
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tubs using one of three methods at random. 1, moist vermiculite; 2, moist
sponge topped by vermiculite or 3, molst sponge base, sponge chips beside the
ageg and a top layer of gauze with moist vermieulite (Fig. 1). Snugly fitting
lids with air holes punched in them were ussd on top of all the tuba, but the

gauze layer in method 3 preventad the lids from fitting as anugly for this
Eroup.

Temperatures in the ¥ inoubators after a -0.3°C correction for evapora-
tive cooling, were 30.0+40.75, 29.25+0.25, 28.1#0.5 and 27.75+0.25°C. Con-
tainers of water were kept in each incubator, and these were used to moisten
the vermiculite and spongea. During the Firast three weaks of inoubation water

was added approximately every 4 days, and about once a week for the remainder
of the inocubation pariod.

The 3 clutches had asimilar hatching success rates: cluteh 1, 57%
hatched; ecluteh 2, 70% hatshed; eolutch 3, 67% hatched. But there were
dramatic differences in the hateh rates using the 3 incubation methods., Of
those eggs incubated using vermiculite alone T1% hatched; with the spongs and
vermloulite 90% hatched; with the sponge, chips, gauze and vermioulite, only
358 of the egga set hatched (Table 1), Although overall mortality was higher
in the warmest (30.0°C) incubator there were no deaths using the
sponge/vermiculite method. This method worked equally well at all the tem-
peratures usad. The sponge/chips/gauze/vermiculite method performed poorly at

all temperatures, and vermiculite alone worked well at most tamperatures, but
there was 48% mortality at 309C.

We can only speculate about why the sponge/vermiculite gave better hatch
rates. Possibly it allows sufficient aeration while at the same time keeping
the eggs moist. The gauze/chips tended to become drier as was evident From
the drying of the vermiculite layer on top of the gauze, while the vermioculite
alone perhaps packed the egg too closely with moist material. In the incuba-
tors used the alr l1a elroulated to maintain constant temperature. Whather the
- sponge/vermiculite would be appropriate for other conditions cannot be
assertsd, but clearly it is highly suitable for laboratory studies requiring
incubation of turtle eggs at controlled temperatures.

It is noteworthy that hatch rates were good in the third gluteh, deapita
its having been en route during the second day post laying. This confirms
that with eare--and considerable care waa taken to kesp the eggs upright and
unjuddered—transport of eggs is compatible with survival even bevond the
immadiate few hours post laying.

This work is part of a larger project supported by the Matural Sciences
and Engineering Research Council. We thank H.A. Reichart and the Foundation
for Nature Preservation in Suriname for assistance.

KIRSTEEN MoLEAN, PETER DUTTON, CLARE WHITMORE, & N. MROSOVSEY
Departmenta of Zoology and Paychology, University of Toronte, Canada, MSS 1A1



A METHOD FOR REDUCING MOVEMENT-INDUCED MORTALITY IN TURTLE EGGS

The problem of movement-induced mortality (Limpus at al., 1979) must be
conslderad in any oonservation effort in which eggs are moved. Eggs can be
moved immediately after oviposition (or within 3 h) without danger, but move-
ment after about 10 h reducea hatehing success (Limpus et al., 1979). The
more savers the handling or the longer the interval between ovipoaition and
movement, the greater the egg mortality. Because low temperatures slow or
suspend development in turtles, loggerhead turtle eggs were subjected to
artificially low temperatures to test the hypothesis that short-term cold
exposure could be used to reduce movement-induced mortality.

Eggs were Emuped into t.reatmnt.s {low temperatures 10%, 14°C; warm tem-
peratures 24.5%, 27.5% 299C), within 1 h of oviposition at Mon Repos beach
(2593, 152°E) ﬂueenaland, Australia. The methods of incubation followed thosa
used by Miller and Lim;rua (1981). Groups of 10 eggs from each treatment were
inverted axially 180° at 24 h intervals (24, 48, T2, 96 h) and placed at 29°9C
until hatching. Other groups of 10 egga were subjected to 10°C for the same
intervals then moved to 29°C but were not inverted. The 29°C incubation tem-
perature was chosen becauss 1t approximates the temperature about whioh sand
temperaturea at nest dﬂFth at Mon Repos fluctuate through moat of the nesting
SEa 8011, In addition, 29 9C is within the range that gives high hatching suc-
aess in constant temperature incubation experiments (Limpus et al., 1983).
Hatehing success (sensu Millar and Limpus, 1981) of undisturbed clutches laid
on Mon Repos was 83.8% (Limpus et al., 1979). Experimental hatching results

ware gompared againat this value using Chi-sguared teata with Yates correction
for continuity.

Eggs incubated at the warmer temperatures (297, 27.5%, 24.5°C) prior to
invarsion exhibited significantly lower hateching success than thosze incubated
at 14 and 10°C prior to inversion (Table 1).

Table 1. Percent hatching success of eggs inoubated at 29°C following initial
aooling and inversion at specific time intervals (pontrol group not
inverted). MNumber of eggs in trial in brackets. test: ¥ z aig-
nificant P 0.05,N5 = not significant.

Hours of Incubation temperature prior to setting at 29°C
Incubation
before sstting invertad not inverted
at 29°¢ {control)
299 27.57°C  24.59C 14%¢ 10%¢ 109
24 0% (10) &o¥ (20} 50% (207 100% (20) 60% (10) BO% (10)
» " o N3 N3 NS
ug 0% (10) 0% {(20) 10% (20) 55% (20) B0% (10) 100% (10)
] ] ] # b NS
f2 0% (10) 0% (20) 0% (20) 55% (20) 70% (10) 80% {10)
L] L 3 L = H3 NS
96 0% (10) 0% (20) 0% (20) 55% (20) 10% (10) TOE {10)
# # # 5 ¥ N3

- 10 =
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At 24 h, the effect of inveralon on survival was reduced with each deacreasa in
temperature until no significant difference occurred between the obsarved and
expected values. Inveralon of eggs at 48 h killed all but 2 aggs among those
inoubated at 29°, 27.5% and 24.59C and no eggs survived inversion after T2 h
at thesa warm temperatures. Although hatching success of eggs incubated at
14°C prior to inversion was higher than that of eggs incubated at the wermer
temperatures for the same intarval, the results were aignificantly different
from the control value. Rotation of the egga incubated at 109C for 24, 48 and
T2 h did not causs asignificant mortality, however the hatching sucaoesa of aggs
incubated at 10°C for 96 h before inversion was signficiantly different from
the expected suceess of 83.8%, The hatching success of eggs incubated under
the same conditlons but not inverted was conaistently high. Taken together;
these results strongly indicate that movement-induced mortality during the

ﬂ.gﬂt T2 h of inoubation can be peduced by decreasing the temperature to 10-
145G,

By using low temperatures to inhibit movement-induced mortality, it 1a
posaible to move a cluteh of turtle egga from-a remobe rookery to distant
laboratories with relative impunity. This should allow more sophisticated
studies of the biology of the eggs than is usually possible at many beaches.
The large scale movement of turtle eggas to hatcheries for conservation 1s a
common practica aven though rough handling or delay reduced hatohing succeas.
The cooling of egga immediately following laying to 10-14°C may have some
application towards inoreasing hatohing success in those conservation efforts

in which the egga canmot be reburied into the hatchery within 2 h of being
laid.

Limpus, C.J., Baker, V. and Miller, J.D. (1979). Movement induced mortality
of loggerhead eggs. Herpetologica 35(4), 335-338.

Limpus, C.J., Reed, P. and Miller, J.D, (1983), Islands and turtles. The
influence of ohoice of nesting beach on sex ratio. In "Proceedings:
Inaugural Great Barrier Reef Conference.® (J.T. Baker, R.M. Carter, P.W.
Sammarco and K.P, Stark, eds). Jamesa Cook University Preas Townaville,
Aust., 397-402.

Miller, J.D. and Limpus, C.J. (1981). Incubation period and sexual differen=
tiation in the green turtle, Chelonia mydas L. In Proc. of Melbourne
Herp. Symp. (C. Banka and A. Martin, eda). The Royal Melbourne Zoologil-
cal Gardena, Melbourne, 66-TT.

4.0, MILLER

Department of Zoology, University of New England, &rmidale, N.5.W., 2351 Aus-
tralia.

C.J. LIMPUS

Queensland Naticnal Parks and Wildlife Service, Pallarenda, Townsville, QLD,
4810 Australia,
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LOUISTANA SHRIMPERS USING TEDs

Officials from the U.3. HNatlional Marine Fisherieas Sarvice have been
pleazantly surprised to find that some form of TED (Turtle Excluder
Device/Trawling Efficiency Device, see Marine Turtle Newsletter 1982, 22, 1-2
and RECENT PAPERS, this imssue) is already being widely used by shrimpers in
the Cameron area, Lousiana. Although efforts contlmue fto improve Purther the
efficiency of TED, acceptance of the prineiple of using exoluders is con-
sidered an important step in reducing incidental catch of sea turtles. For
more information, contact W.R. Seidel, NMFS 3outheaat Fisherles Center, P.0.
Drawer, Pascagoula, M5, 39567 USA,

DAL N MROSOVSKY e ccec
DEPT. OF ZOOLOGY i : Bl

UNIV, OF TORONTO Q\
25 HARBORD ST. Q,
TORONTD, ONTARIO ;

Fawdil lns B LEUR 3L 1
L FLOZY 5 Lavas JIUA .‘..'_-_'
Eaneons, pndw¥dil e NG ]

INDIA: TURTLE GROUE FORMED
(based on information in the Indian Express, Delhi Edition, 21 September 1983}

The Covernmant of India has esstablished a group of experts to advise 1t
on 1its protection of sea turtlea. Thera is atill considerable poaching along
the =ast coast. However, there are alao some turtle hateheries; in Tamil Nadu
in 1981-82 about 93,000 eggs were collected and 76,000 hatchlings relsased.
There are anti-poacher patrols in Orissa and checks are being made in the
marketa in West Bengal where turtles are sold.

Support for thia newsletter came from H.C. Mittag, Dr. J. Mittag, the Univer-
sity of Toronto and World Wildlife Fund Canada. Contributions from Steven

Priece, the BEC Natural History Unit and an anonymous donor are gratefully ack-
nowlaedged.
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GUEST EDITORIAL

Last July, the IUCN Marine Turtle Specialist Group met at Tortuguero,
Costa Rica. The meetings held in that idyllic spot achieved a great deal, and
decislions were made that are already resulting in action. But I had one
disappointment. The decisions taken were almost all on "motherhood issues, "
in which it was clear to anyone acquainted with the facts what should be done,
and where the Oroup was lending its prestige rather than its brainpower to the
iasue under consideration. One item I had suggested for discussion, however,
was of a different pature. The question was that of the best mnagement plan
for the olive ridley nesting colony at Ostional, Costa Rica. For those unac-=
quainted with this case, there are two sites in Pacifie Costa Rica where rid-
leys nest in groups numbering tens of thousands--Nancite, inside the Santa
Hosa MNational Park, and Ostiocnal, outside the Park. The numbers of turtles
nesting are sc great that they dig up each others' eggs while neating, and for
various reasons, moat of which seem associated with the extracrdinary density
of eggs in the beach, hatching rates are extremely low. Generally lesa than
one hatchling entars the sea, on average, from each nest, and large numbers of
nests show ne development at all even if not ac tually destroved. The aggs are
safe from human disturbance at MNancite, but at Ostional the villagers lead
their pigs down to the beach to fatten on turtle eggs, and exploit the
resource in an intensive but unocontrolled fashion.

It was my hope that the assembled brainpower at Tortuguers could deaide
what €o do in this difficult situation. I hoped that the Group, with its
blend of purists, moderates, and controlled-exploitation advocates, ocould
achieve a wise consensus. 1T specifically asked about Ostional, since Rancite
is within a Mational Park, and the turtle population there should be allowed
to play out its own fate, unaffected by man, however strange that fate may be.
However, Ostional is adjacent to a village of impoverished individuals who
benefit from the turtle rescurce, even though technically such exploitation ia
illegal.

Management plans for Ostional might run the gamut from strict enforcement
of existing law, keeping the local people away by means of guards, to large-
scale utilization of the turtle for international ocommerce. Some Summary
thoughts are as follows.
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i) Complete protection offers the advantage of uniform law enforcement, which
generally 1s an dmportant principle. The disadvantages, however, include
allenation of the loecal people and denfal of an important and traditional
resource; losa of credibility when we argue that a population so clearly abun-
dant is threatened and neesds protection; and the difficulty of fielding an
adequate enforoement erew in a country with severe financial problems. Ironi-
2ally, this opticn, becausse of density-dependent nest deatruction, ecould
result in fewer hatchlinga produced than, say, option ii).

ii) If a eontrolled egg take were permitted, this would make good biological
senze and would probably be acceptable to the loeal people if presented sensi-
tively. It would allow the turtle population to enjoy adequate and possibly
even enhanced levels of recruitment. Fop example, if eggs from some arribadas
could be collected in their entirety, and subsequent onea protected com-
pletely, the latter would be nesting in a aleaner, egg-free beach and might
have mich better hatoching succeas. On the other hand, there is a danger that
a4 law allowing some turtle egga to be legal and others illegal is much harder
te enforce than a general ban, and current utilization procedures (i.e, for
fattening pigs) present little poasibility of tight control. Permitting con-
trolled ege exploitation would need to address the fate of those eggs~--would
they be entirely for local, non-commercial consumption, would they be legally
marketable throughout the eocuntry, or would they be aoccessible to scmecne
wanting to atart a turtle ranoch?

1ii) Uncontrolled utilization of the egE3, a3 oocurs gt presant, would he the
easiest, laissez-faire attitude to take, but seems to be wmsteful ( though
nature also seems to be wasteful of turtle eggs at Nancite!) and could lead to
lack of respect for conservation laws generally if permitted to continue. It
could also ultimately exterminate the nesting colony. iv) Utilization of the
turtles for international commerce (presumably for their skins rather than the
meat, which is hard to sell) would generate relatively large levels of incoms,
including hard currency earnings. It could be managed so that the population
43 a whole was not threatened. However, it would complicate the effort to
eliminate the turtle skin trads internationally, which is felt by many to be
theé only effective way of saving the Mexican and other ridley populations from
extinction. It would also require a significant enforcement effort to insure
that quotas were respected; and the earnings would very probably not acerue to
the local people, but rather to the businessmen who invested the necessary
capital for the venture.

I would like to solicit opinions as to which option should be adopted. I
would regard the ideal solution as one that would somehow allow the demonstr-
able surplus of turtles or eggs at Ostional to work as leverage to stop the
capture of green turtles on the Caribbean coast of Costa Rica, where the popu=
lation, though abundant, still needs protecticn. However, the logistic prob-

lems would be formidable, since the turtles are a different species, in a dif-
ferent occean.

PETER C.H. PRITCHARD
Florida Audubon Soeiety, 1101 Audubon Way, Maitland, Florida 32751, USA.



L=

-3 =

TAGOING TURTLES IN GREECE

This note is to inform you that the Ministry of the Environment in Greece
haa started a sea turtle tagging project. Part of the project is to investi-
gate the migrations of sea turtles in the Mediterrancan. For this reasen,
approximately 600 sea turtles (Caretta caretta) have been tagged and released.
Tagging is done on the flippers by metallic or/and plastic tagz which are num-
bered and bear the address of the Hellenic Soclety for the Protection of
Nature in Greece. It is evident that fishermen and other people working in
the sea in your country can contribute greatly to our project by providing the
necessary information in case they meet a tagged animal. The information
needed, 1.e. number and type of tag, lecality and date, should be forwarded
either directly to us or to the Hellenic Society for the Protection of Mature.
Therefore any effort from your part to distribute this note to individual
fizshermen, cooperatives and other agencles asscoiated with the marine environ-

ment in your country, is gratefully appreciated. Thank you for your coopera-
tion.

D.H. MARGARITOULISZ

Ministry of Physical Planning Housing and the Environment, P.E.R.P.A., Patis-
sion 147, GR-112 51, Athens, Greece.

THREAT TO LOGGERHEADS NWESTING IN GREECE

There 1s a possibility that there will be intensive development along the
shore of Lagnas Bay, Zakinthos (Zante) Island, Greece. This could disrupt the
nesting of loggerhead turtles there. The area is one of the largest known
rookeries for this species in the Mediterranean (see also Marinos, P., 1981,
Marine Turtle Newsletter 19, 13-14). Professor Carr, Chairman of the IUCN
Marine Turtle 3pecialist Oroup, has written to Mr. Tritsis, Minister of the
Environment, Athena, urging him to intervene.

W M.

TURTLES IN INDIA: SPECIAL ISSUE ON MANAGEMENT AND COMSERVATION

The Central Marine Fisheries Ressarch Institute, Post Bag 1912, Cochin
682018, India, has published a special issue on Sea Turtles (1983, Marine
Fisheries Information Service, Technical Information and Extension Series No.
50, pp. #1). It containa numercus photographs of habitat, turtles and utili-
zation, and articles by E.G. Silas, M. Rajagopalan, A.B. PFernando and S5.5.
Dan.

Contents: 1. Sea turtles of India--Need for a crash programme on conservation
and effective managemant of the resource. 2. Marine turtle conservation and
management: A survey of the situation in Orissa 1981/82 and 1982/83.
3. Marine turtle oonservation and management: A survey of the situation in
Weat Bengal 1981/82 and 1982/83. 4. Nesting site and hatching of the
Hawksbill turtle along Tirunelveli coast of Tamil Nadu. 5. Leatherback turtle
Dermochelys corigcea washed ashore at Kovalam, Madrass. 6. Conservation of
fresh water turtles of India. 7. Central Marine Fisheries Research Institute
turtle hatchery programme, Kovalam, Madras.
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Although some data concerning biochemical and pysiological changes in
reptiles exist (Bennet and Dawson, 1976; Dessauer, 1970) such types of data
are not available for hatchlings of sea turtles in general. Therefore, the
serum constituents of the hatchlings of the Olive Ridley L. olivacea were
determined. Eggs of L. plivacea were collected from Gaheermatha area of Oris-
s& during the last week of February. They were inoubated at 31-32°C and all
the resulting hatchlings wers females. Thelr serum constituents were deter-
mined by using a visible-range spectrophotometer "SICOSPEC-100", In this
study 8 day old and 13 day old hatchlings were used. There waz no difference
betwsen the data cbtained from these two groups. Blood was collected by heart
puncture in heparinised hematoecrit tubes, After determining hematocrit, serum
was extracted and protein (Lowry et al., 1951), inorganic phosphorua (Fiske
and Subba Row, 1925) Phospholipid phosphorus (Connerty at al., 19571) and total
cholesterol (Sackett, 1925) were estimated (Table 1).

In reptiles, proteins make up about 5% of the blood plasma ( Deasauer,
1970).  Chelonia plasma contains an average of 4.4 gm/100 ml protein with a
range of 2.9 gm/100 ml to 6.1 gm/100 ml (Dessauer, 1970). Serum protain of
the hatchlings of L. olivacea approaches the value in adult shelonians {Table

13
TAELE 1

Serum Constituenta of the female hatchlings of L. olivacea.

BOUY WEIGHT HEMATOCHIT  PROTELN INORGANIC PHOSPHOLIFID [ ys | R
VALUE PHOSPHORUS PHOSPHORUS CHOLESTEROL
{Gm. ) (%) {gm/100 ml) (mg/100 ml) (mg/100 ml) (mg/100 ml)

15.54%40.317 24.540.223 4.3140.026 20.38+0.303 19.27+0.303 437.87+8.805

Adults of L. olivaces contain 3.5 mM inorganic phosphorous (34.3 mgk) in
1000 ml of serum (Dessauer, 1970). The hatchlings have 20.384 mg?® inorganic
phosphorus in their serum (Table 1). Total cholestercl averages from 69 mgd
to UB0%F in the serum of different species of emydine turtles {Chaikoff and
Enteman, 1986; Jackson and Legendre, 1967; Stenrccs and Bowman, 1968). In the
hatehlings the value is well within the average however, it is close to the
higher level. Frair (1977) has reported that the average hematoorit value in
adgult L. olivacea is 31% with a range of 23% to 38%. In the hatchlings, the
average was within but towards the lower level of the range.

This study shows that the values of the serum constituents in the hatohl-
ing in general are well within the range of those reported for the adult some-
times ocoupying the higher and at other times occoupying the lower limit of the

ranga. We are grateful to Goverment of Orissa and Wild Life Warden Sri U.N.
Sarangl for the permit and collection of sggs.
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P. MOHANTY-HEJMADT, M.T. DIMOND® and J. KANUNGO,

Department of Zoology, Utkal University, Vani Vihar, Bhubaneswar-T51004,
India.

#Trinity College, Washington D.C. 20017, U.S.A.
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TRAWLING EFFICIENCY DEVICE (TED) TECHNOLOGY TRANSFER FROGRAM

The Mational Marine Fisheries Service (NMFS) has a program to ENncourage
the wvoluntary use of the Trawling Efficiency Device or TED by the shrimp
fishery in the SE United States (see Marine Turtle Newsletter 1982, 22:1-2).
The TED is a cage-like device that fits into the back end of a shrimp trawl.
Inadvertently captured sea turtles are released through a trap door in the top
of the TED; ashrimp and small fish pass through diagonal bars in the TED and
into the back end of the trawl. Other large objects such as Jjelly balla,
sponges, logs, sharks, and rays which are a nuisance to shrimpers, are also
released. Modifications can be made to the TED and the surrounding netting to
release amall fish which are a problem because of sorting and handling time.
Shrimp trawling would be a more efficient cperaticn if the bycatch, frequently
comprising 90% of the total cateh, could be reduced. At the same time, thia
would decrease mortality of some valuable finfish, making them available later
to other fisheries.

Beoause of the benefits of using the TED, the NMFS program has a three-
fold goal of: (1) decreasing incidental catch of turtles; (2) improving
shrimp trawling efficiency; and (3) reducing mortality of valuable spacies in
the bycatch. NMFS hopes to achleve this goal by promoting TED through meet-
ings with shrimpers, on-site demonstrations, media publicity, distribution of
materials, and one-on-one contaots, NMFS is receiving valuable assistance
with the TED program from Sea Grant. Sea Grant which is a part of the U.5.
National Oceanic and Atmospheric Administration (NOAA), as 1s the NMFS, has a
network of marine extenslon specialists in many ma jorr fishing ports throughout
the country. These specialists work with fishermen informing them of
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developments in technology, ecology, resource use, and other elements affect-
ing their livelihood. The program includes obtaining information from
shrimpers and modifying the TED based on this feedback., The MNMFS program
began in 1981 when it became apparent there was a good chance for voluntary
acceptance of the TED because of 1ts mltiple benefita. If the TED is
accepted wvoluntarily, it will eliminate any need for burdensome regulations
for the shrimp Industry and save the government $1 million annually in
enforcement costs. The program has been successful so far, and NMFS estimates

that between 100-200 shrimpers are using the TED on at least & part-time
basis.

Forelgn interest in the TED has in some cases exceeded that in the U.5.
The goverment of Indonesia, because of severe depletion of groundfish
resouraoes, requires Japanese shrimpers fishing ita waters to use TEDs. Test-
ing of the TED is planned in Auatralia and the goverment of Honduras has asked
for U.5. assistance in introducing the TED to its shrimp fishery. A TED
demonstration is plapned for Mexico and inquiries have been received from the
Netherlands, Japan, and South Africa.

NMFS plans to continue its promotional program until the majority eof SE
shrimpers are uaing TEDs. Based on historical adoption of new fising gear

technolgy, NMFS estimates between 3 and 5 years will be required before TEDs
are 1n widespread use.

More information on the TED can be obtained from Charles A. Oravetz,
BMFS, 9450 Koger Boulevard, St. Petersburg, FL, USA 33702 (tel: 813 893-3366)
ar John W. Watson, P.0. Drawer 1207, Pascagoula, M3, USA 3567 (tel: 601 T62-
4272). The name and location of local Sea Grant marine advisory agents can be
obtained from office of Sea Grant, NOAA, 6010 Executive Boulevard, Rockville,
MD, USA 20852 (tel: 301 443-8886).

CHARLES A. ORAVETZ
NMFS, 9450 Koger Boulevard, St. Petersburg, Florida, 33702 US4,

RUBBER FLIPFERS

(Based in information in the Toronto Star, 18 Jan 1984 and variouz issues of
the Miami Herald.)

A loggerhead turtle that lost its own front flippers to a shark was fit-
ted with flexible rubber flippera. The lengthy surgical operation took place
at Islamorada, in the Florida Keys. It had initially been hoped to release
the turtle fairly soon afterwards. However, one of the artificial flippers
fell off, the bone of this side being too brittle to permit a strong attach-

ment. Attempts to reattach the flipper failed. Evidently the turtls is able
to swim with the one front prosthesis.

Support for this newsletter came from H.C. Mittag, Dr. J. Mittag, the Univer-
sity of Toronto and World Wildlife Fund Canada. Opinions expressed in this
newslatter are those of the writerz and do not neceassarily reflect those of
the sponsors or editorial ataff.



WANTED : HAWESEILL EGGS!

For a research project on the effects of temperature on sax ratio in tur-
tles, I would like to learn about the pivotal temperatures (temperatures giv-
ing 50% of each sex) of hawksbill turtles. It would be pecessary to fly the
egga to Toronte a3 soon after laying as possible. Is there anyone in the
Caribbean, in an area with reasonable air comnnections to Toronto, who would be
intereated in collaborating? Arcund 100 eggs would be needed. It ias appreci-
ated that hawksbills are not usually abundant in any one area. On the other
hand there are particular reasons for obtaining information about the pivotal
temperature on this species. Please write to N. Mrosovaky at the address on
this page.

DR. N. MROSOVSKY
DEPT. OF ZDOLOGY
UNIV. OF TORONTO
25 HARBORD ST,

TORONTO, ONTARIO

M. begrge H. Halazs
gsawaii lostitute of Marine
SlolDEY, P.0. Box 1346
hameone, Hawaiil HEYda

I-Ill:'!hl
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ECITORIAL

Every conservationist has a favourite threat. Thers are many Immediste
threats to sea turties: excessive slaughtar, incidental catoh, habitat des-
truction. Whether turtles are classified as endangered ap vulnerable, there
ara urgent tasks for conservationista. There is also a danger of becoming so
absorbed in putting out brush fires that the conflagration gathering on the
horizon pgoes unnoticed. Fires, conflagration? Isn't that overdramatizing?
But the ddea of destructicn through heat is not altogethar far fetchad. Two
recent reporta estimate that global temperatures could rise by sbout 29C,
maybe mors, in the aourse of the next century (1983, Envircnmental Protection
hgepoy, TUSA; 1983, Wational Research Counoll, USA), That may not ssem mach,
but it would be encugh to result in a massive feminizing bias in spacieas whose
sex 1is detarmined by the tempersture prevailing during incubation {sea Figure
P« 2). What would the sea turtles do-——in this greenhousse? Assuming that
there were sandy beaches left, would their phyaiclogies evolve so that thay
produded & reasonable number of males gg well as femeles at the mnew kigher
temperatures? Would they move? Would loggerheads haul out of the sea Ffor
neating in New England and Tasmanis, in Rokkaido and the Bay of Biscay? Would
turtlas nest at different times of year? Or would a rigidity of behaviour and
body doom them to stick to their old ways till the last unrequited femele
crawled ashore %o lay its last unfertilized sgzs? We cannct predict, parkly
oecause ws do not really know what the turtles are doing mow. If the world is
to warm up, then such toples sa the haeritability of pivotal temperaturs [the
temperature abt which 50% of each sex is produced) and the factors underlying
nest-site fixity (the tendency to return to the asme place for renesting)
beoome of more than academic interest. MAnd the posaibilities of sperm storage
and artificial Insemination of unmated femmles become of more then commarcial
consequence. The ory for immediacy, for ‘oconsarvation ocontent' by the
relevant granting agenoies is all very well, but we also need more=——mich
more--of whab is erronecusly lsbelled pure research.

N.M.
See Flgure on Page 2
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Bazed on data from:
1. Mrosovaky, Dubbton & Wnitmore [(me)
2. Rimblat , Fretey, Mrosovsky, Lesoura & Pieau {ms)

WIDECAST MEETS IN POERTO RICO

The Wider Caribbean Sea Turtle (WIDECAST) Recovery Team held its thipd
meeting at the Universidad del Turabo in Ceguas, Puerto Rico, Janusry 24-26,
1384, hosted by the University's Depto. Clencias y Tecnologia and the Chelonia
Soolety. The Team is composed of 11 non-governmental sea turtle scientists
and conservationista representing ocountries throughout the Caribbean baain.
In their attempt to write a Caribbean-wide Actiop Plan for the conservation of
sea tuptles, the Team 18 supported by a WIDECAST Network of over 100 individu-

als and organizations (both governmental and non-governmental) from the
region.

reenhouse Effect
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The WIDECAST affort repressnts & new approach to the oonservetion of
endangered. speciea by building & cooperatlive Kabwork of governmental and nop-
governmental humsn pesources on & regionel basia. Initial dArndicaticns arse
quite promiging and plans are already underway to develop almilar efforts for
sea turtles in the Eastern Pacific and for manatses in the Caribbean. For
additional Iinformation on WIDECAST activities and organization, please con-
tact: DPr. Jim Richardson, Mreator Secretariat, WIDECAST, Institute of Escol-
og¥, University of Georgia, 4thens, G& 30602, USA.

N.E.

RESEAHCHEH SEEKS INFORMATION ON HAWKSEILL POISONING

Following a recent case of poisoning from eating hawksbill turtle in
Tonga in which 18 pecple became sick and 2 disd, information on other known or
sugspected cases of turtle poisoning in the Pacifia is wanted. Please write to
6. Balags, S.W. Fisheries Center, F.0. Box 3830, Honolulu, Hawaii.
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FUTURE OF THE MARINE TURTLE NEWSLETTER

" 8inoe no major deonor bhas yeb bean found, the Marine Turtle Hewsletter ias
liable to ceass publication shortly. It iz, however, hoped that it will be
poasible to produce one more lssue, and it is planned to have this inalude an
index of past issues, Attempts to raise funda are continuing, sc it is sug-
geated that interssted readers may wish to keep the current aditor informed of
any changes in address. Should the sitystion brighten, they will then recsive
future izsues at their correct addressas. Copiea of past issues are svailable

in the Library of Congress, Weshington DC, and in the British Museum of
Hatural History.

DR. N. MROSOVSKY
DEPT. OF Z0OLOGY

_UNIV. OF TORONTO
25 HARBORD 3T.

TOROMTE. ONTARIO w
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EDITORIAL

France has some of the world's major turtle populations under its jurisd-
icticn, and 1ts scientists are active in research on their bioclogy. Some of
these investigations are taking place in Metropolitan France itzelf. Off La
Rochelle, Duguy and Duron are studying the behaviour of leatherback turtles.
In Paris, Pieau (who discovered the effects of temperature on sexual differen-
tiation 1in freshwater turtles some 15 years ago) has become interested in ses
turtles also. Further from home, Fretey has worked extensively in French
Guiana, and published an elegant book on the sea turtles there (zee Marine
Turtle Newaletter, 1981, 19, 10). He now sends news of a large hitherto unk-
nown aggregation of leatherbacks in Gabon (=ee below, this issue). There has
also been extensive research at the green turtle rookeries on the islands of
-Buropa and Tromelin in the asuthern Indian Ocean. The effective conservation
policy of the French, aided by the remotenesa of these places has insured that
there 3till remain considerable numbera of turtles there to protect. Most
outsiders have little knowledge of this work. The French territories in the
Indian Ocean lie off the more frequented air routes. Alsc, partly on account
of the synthetic nature of the French intellectual tradition, the actual data
base for the work on these populations has not been readily accessible. S0 we
are pleased to publish below an article by Le Gall, Lebeau & Kopp that will
make at least some of this information more widely known. These data will of
course have to be taken into account when the contentious issue of turtle
ranching ocomes wp again at CITES. They are alsc of intrinsic scientifiec
interest. They provide another striking example of fluctuation in numbers
nesting from year to year. The green turtles of Europa and Tromelin also
exhibit some fascinating differences when compared to those in Costa Rica and
Suriname, but to go into these would be trespassing on other information which
we hope will be forthcoming from thia team soon.
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MONITORING GREEN TURTLES AT TROMELIN AND EUROPA (Indian Ocean) 1970-1984

An evaluation of research conducted over the last 15 years on populaticns
of green turtles nesting on Tromelin and Europa islands (3.W. Indian Ocean)
has been completed. The first observations by Hughes (Movember 1970, pub-
lished 1974) were followed up by year-round work in 1973-74 on Eurcpa by Ser-
van (1977) and by Batori (1974) for Tromelin. Systematio surveys during the
nesting season have been conducted sinee 1978-1979 on Europa and sinee 19871-
1982 on Tromelin (Table 1). Each season a 2 to 4 month (November to February)
project 1is set up on both islands in order to assess the number and size of
the adult females and the production of hatehlings. This long=tearm research
programme 1is partially motivated by the development of the turtle ranch on La
Reunion. Work by scientiats at the nesting beaches includes census of tracks,
tagging and intra-season recapture analysis, measurement of females, counting
of eluteh aize and estimating asurvival rates of hatehlings emerging by day and
total survival rates.

Daily counts were made early each morning of tracks of turtles returning
te the sea; these are summed over 10 day periods for Tromelin (all beachas)
and the Meteorological Station Beach as a long-term reference site for Europa
{Table 2). These data demonstrate the inter-annual variation of nesting popu-
lationa but show no very obvious trends. It is to be noted Ehat the number of
tracks recorded on Station Beach, Eurocpa (roughly 50 tracks a night) for the
last season (1983-1984), 1= elose to the level observed by Hughes in
November/December 1970, A preliminary estimate of the total number of adult
females nesting on Europa, derived from data for the last four months of the
1983/840 nesting season, is roughly 8000 females., This 1s an estimate for the
number of individuals neating in & single year, for the whole island of
Europa.

For Tromelin island similar records of tracks over 10 or 30 day periods
demonatrate inter-annual fluctuations without elear trends. The numbers of
tracks for the 1983/BY4 season (ca. B0 per night) are about the same as those
ssen by Batori (1974). Population size estimates for 1982/83 and 1983784
nesting seasons (October to February) are approximately 1000 nesting Cfemales
each wyear.

The number of females tagged (Monel tags) by season and inter-annual
recaptures by site (Tablea 3 and 4) can be summarized as follows:

Nesting site Period of Number Inter-annual % recaptured
tagging of tags recaptures

Europa 1970=1979 1125 L1 3.64
1970-1984 I 493 5

Tromelin 1971-1978 1 058 23 2.17

1971-19 84 3 766 24
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Recapture rates of 2.1 to 3.6% are in the same order of magnitude as
those in other intensive tagging studies. The distribution of time-intervals
between two recaptures demonstrate a bimodal distribution (4 and 8 years). As
quoted by Hughes (1982), for Caribbean green turtles, females return for nest-
ing after two, three (more fregently) and some in four years, or even more.

This monitoring programme (along with extensive data analysis) i3 to be
continued at this level for 1984-1985 nesting season. A programme involving
less frequent but carefully selected sampling times will be set up over tha
following five year period; more intensive studies are anticipated at bimes
a;pnciatad with the collection of hatchlings for the turtle ranch on La
Reunion.

Table 1; Datea of scientific studies, biclogists present, and number of tags

applied.

Year Investigator Dates Humber
Tagged
Tromelin 1971 Hughes 17=10/ 5-11 35
1973 Batori 19=0T/12-09 [+17]

17=10710=01
1974 Batori 15=-06/21-0T 09
1977 Lebeau et al 21=-06/12-0T 40
02=12/23-12 508
1981-82 Kopp et al 06=11/27-01 876
1982-83 Kopp et al 2B-10/24-02 771
1983-84 Le Gall et al 02-11/06-03 1061

1984-85 Le Gall et al

Buropa 1970 Hughes E=11/20=12 383
1971 Hughes 16-11/17-11 13

1973-T4 Servan 10=02/16=06
11=08/20-10 107

15=12/16=02
1977~-T8 Lebeau et al 06-02/14-D6 a8
1978-T9 Lebeau et al 07-11/11-02 534
19 79-80 Kopp et al 0T=11411-01 250
1980-81 Kopp et al ob-11/05-02 604
1981-82 Kopp et al 05=-11/00=02 TOh
1982-83 Kopp et al 06-11/02-03 779
1983-84 Le Gall et al 02-11/28-02 1031

1984-85 Le Gall et al



Table 2: Humbers of tracks at Tromelin and Eurcpa Islanda.
Tromelin (all beaching sites)
S2a30n 1973 1977 1981 1982 1983
1974 1978 1982 1983 19588
months
11/1=10 370 264 234
11=20 &40 327 285 L1
21=30 981 413 395 670
12/1=10 go0 T80 433 728
11=20 Boh B0T 504 625 814
21=31 1 026 T90 TTh 565 T82
01/1=10 1 302 876 826 TIT
11-20 1 088 T99 640
21=31 979 650
02/1=-10 963 67H
11=20 T25% 58T
21=-28 659 467
Europa (Meteorological Station Beach)
season 1970 1973 1977 1978 1979 1980 1981 1982 1983
1971 1974 1978 1979 1980 1981 1982 1983 1984
mantha
11/1=10 §oy 169 98
=20 528 190 43 5T 41 169 317
21=30 562 299 58 80 90 190 397
TOTAL 192
12/1-10 314 gz 107 123 207 e L]
11=-20 338 87 154 132 232 362
21=31 163 24 144 120 260 198
TOTAL 263
01/41=-10 209 45 111 210 278 290
11=20 142 4 170 186 293 HoY
21=31 174 46 163 146 246 340
TOTAL 266
g2/1=10 116 12 116 111 218 356
11=20 10 160 252
21=28 T2 144
TOTAL 163
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Table 3: Humbarz of turtles tagged and inter-annual recaptures on Tromelin.

Recaptured T0 T1 T2 73 M. 7% 6 17 @ T 80 B 82
T 7E T T 5 6 77 18 T & 81 82 83

Tagged

1970=-71 35

1971=72

19T72=T3

1973-T4 475 5 5
19T4=T5

1075-T6

1976=TT

1977-T8 5h8 9 3
1978-T9

1979 -80

1980=81

1981=82 a76
1982-83 TT1
198384

Table 4: HNumbers of turtles tagged and inter-annual recapturea on Europa.

Recaptured 70 ™ 72 T3 T4 75 T 77 T8 19 80 81 82
m T2 T3 T4« T5 T ¥71 78 79 80 81 82 83

Tagged

1970=T1 383 2 1

1971=-T2 13

1972-T3

1973-T4 107 1

19T4=75

1075=-Th

1976=T7

1977-78 a8

1978-79 534 1 5 16
197980 250 3
1980-81 B0Y

1981-82 704
1982-83 779
1983-84

Batori. G. 1974. Rapport d'activité, Ile Tromelin. note ronéotypée, 15
pages. Service Meteorologique de la Réunion.
Hughes, G.R. 1974. The sea turtles of South Bast Africa (I,II)., Oceano-
graphic Reseach Institute, Durban, Investigational Reports 35 and 36.
Hughes, G.R. 1982, WNesting cycles in sea turtles, In: Biology and Conserva-
tion of 3Sea Turtles. Bjorndal, K., ed., Smithsonlan Institubion Preas,
Washington, D.C., pp. 397-U404.

Servan, J, 1977. Ecologie de la tortue verte % 1'Ile Europa. Canal du
Mozambique--La Terre et la Vie, 16: 421-464,

J.=¥. LE GALL, A. LEBEAU and J. KOPP.

Institut Scientifique et Technique des Plches Maritimes, B.P, 60 - 97420 Le
Port - Ile de la Réunion.
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1061

83
BY

14

T Tad



e

DISCOVERY OF A LEATHERBACK NESTING AREA IN CABON

The information we have concerning the breeding of tha Dermochelys
coriacea (Vandelli, 1761) on the coasts of Africa ia still very sketchy.
several authors have reported the presence of the apeciea in the Gulf of
Guinea. Loveridge & Williams (1957) report the nesting of the leatherback in
the Mahfa River estuary in Liberia in November, and Pritchard (1971) points
out that hatehlings are captured in the Ivory Coast in May. Brongersma (1982)
tells of breeding in Ghana (Tema), in Togo and Zaire (at the mouth of the
River Congo). Huntley (1974) and Hughes (1982) report the existence of neat-
ing beaches in Angola (in the 3outh of Luanda; Rio Dencle; Parque Nacional da
Quicama} in December. As far as Senegal 18 concerned we know, thanks to the
research done by Cadenat (1949), Villiers (1957) and more recently by Maigret
(1977, 1978, 1983), that breeding 1s possible between 5t Louis and Dakar.
Yet, we satill know very little about this 200-kilometer-long =andy beaah.
Breeding might also take place batween the border and Cape Timiris in Mauri-
tania (Maigret, 1983), another region insufficiently explored. That is why it
iz extremely intereating to point out a nesting areas of the Dermochelys
goriacea in Gabon, on the beaches near Libreville, and if we believe the fiah-
ermen, on many beaches in the South down to the border of the Congo from
Datober to May. My local informant has seen in the proximity of Librevillas
about 50 tracks over 4 kilometers. The nests are systematically plundered by
the people of Gabon and the eggs are sold at 1,000 Francs CFA to the dozen in
Libreville.

Brongersma, L.D. 1982. Marine turtles of the Eastern Atlantic. In, Bjorn-
dal, K. (Ed.), Biology and Conservation of Sea Turtles. Smithsonian
Inst. Fraeaa, 407-=U16.

Cadenat, J. 19U9. Notes sur les Tortues marines des odtes du Sénégal. Bull.
IFAN, 11:16=35.

Hughes, G.R. 1982. Conservation of sea turtles in the 3Southern African
region. In, Bjorndal, K. (Ed.), Biology and Conservation of Sea Turtles.

' Smithsonian Inst. Press, 397-404.
Huntley, B.J. 1974. Outlines of wildlife conservation in Angola. dJ. 3. Afr.

Wildlife Manag. Assoc. H:157-166.

Loveridge, A. and Williams, E.E. 1957. Revision of the African tortoises and
turtles of the suborder Cryptodira. Bull. Mus. Comp. Zool., 115:163-557.

Maigret, J. 1977. Les tortues de mer du S&ndgal. Bull, Ass, Avanc. Sc. Nat.
EEHEEF L] 59 =?-11|-|

Maigret, J. 1978. 3ea turtles neating on the comst of Senegal. Marine Tur-
tle Hewsletter, B8:4.

Maigret, J. 1983. Répartition dea tortues de mer sur les c¢otes ouest afpi-
egines, Bull. Soc. Herp. Fr., 28:22-34,

Pritohard, P.CiH: T1971. The Leatherback or Leathery Turtla Dermochelys
coriacea. IUCH Monograph 1:1=-39. iy

Villiera, A. 1957. Tortuea marines du Senegal. OScience et Nature, 21:17-23.

JACQUES FRETEY,
Laboratoire de Zoologie (Reptiles & Amphibiens), Musdum national d'Histoire

paturelle, 25 rue Cuvier, T5005 Paris, France.



i

The Intituto Haoiopal de la Pesca in Mexioo has approved the oreation of
regerves for marine turtles at:

Playa de la Eacobilla (Oaxaca)
Morro Ayuta (Oaxaca)

Piedra de Tlacoyunque (Guerrero)
Colola (Michoacén)

Maruata (Michoacdn)

Details of methods of implementation are not yet available.

SAVE SEA TURTLES CAMPAICGN: INDOMESIA & JAPAN

A pamphlet in Japaness, also avail- f
able in English, has been produced by
the Green Indonesia Foundation (with aid
from the Franfurt Zoological Society).
Because of the flow of turtle produats
from Indonesia to Japan, thizs pamphlet
aimz to discourage consumption of turtle
produats in Japan. To obtain coples; or
further information, write to: Green
Indonesia Foundation, P.0. Box 208,
Bogor, West Java, Indonesia; WWF/FAD
Conservation Programme, FP.0. Box 133,
Bogor, West Java, Indonesia; or the
Indonesia Direatorate of Mature Conser-
vation, (PPA), Jl. Juanda 9, Bogor,
Wesat Java, Indonesia.
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SPECITAL PUBLICATION FROM COCHIN, INDIA

Sea Turtle Research and Conservation, 1984, Bulletin 35, pp. 1-82, of the
Central Marine Fisheriea Ressarch Inatitute (P.B. 1912, Cochin 682 018, India)
was published in February. It contains papers by E.G. Silas, M. Rajagopalau,
M. Vijayakumaran, A.B. Fernando and 8.3. Dan. Titlaa of papers are 1. Sea
turtle research and conservation--some problem areaa 2. Reocovery programme
for olive ridley Lepidechelys clivacea (Eachscholtz, 1829) along Madras Coast
3. Yolk utilizatien in the egg of the olive ridley Lepidochelys olivacea
k. Are turtle eggs cleidoic or non-gleidoic? 5. Food intake and conversion
in hatehlings of olive ridley Lepidochelys olivacea fed animal and plant food
6. Studiea on the growth of olive riﬁler Lepidoghelys olivacea in captivity
Ts Some health problemsz obszerved in the hatchlings and juvenilesz of sea tur-
tles in captivity 8. Observations on turtlea at sea and in the Lakshadweep
9. Turtle poisoning 10. Observations on the mazs nesting and immediate post-
mass nesting influxes of the olive ridley Lepidochelys olivacea at Gahirmatha,
Orissa--198Y4 Season.

COCHIN 3YMPO3IUM: ANNOUNCEMENT

A symposium on Endangered Marine Animals and Marine Parks will be held in
Cochin, India, 12-16 Jan 1985, Sea turtles will be considered along with
other species. FPeople wanting to contribute papera or further information,
write to: The Convener, 3ymposium on Endangered Marine Animals and Marine
Parks, Marine Biological Association of India, Post Box No. 1244, Ernakulam,
COCHIN - 682 011, Kerala, India.

A NOTE ON THE RIDLEYS OF HOPE ISLAND (ANDHRA PRADESH, INDIA)

On the east coast of India, one of the marine turtles, Lepidochelys
clivacea, a Schedule I apeclies [a totally protected species) under India's
Wildlife Protecticon Act, 1972, breeds annually (Bustard, 1976), There i3 no
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gystematio survey on the neating of olive ridleys on the Andhra Pradesh coast
{Kar, 1983).

To save these turtles from illegal slaughter and incidental eateh; pro=
tective measures were btaken by different atate authorities after the lattar-
writing campaign (Marine Turtle Newsletter, 1983, 25, 1-2) to the Prime Minis-
ter of India. However, atill there are reporta on the illegal slaughter and
incidental catoh from about October to February along the Andhra coast. Dur-
ing a preliminary survey (Feb. 11=18, 1984) of Kakinada, Andhra Pradesh
£16%57'N, T7°12'E), I found many carcases of ridleys. These were reported to
be incidentally ocaught by mechanised trawlers along this coast whare 1207
regizterad trawlers were moving every day. The possibility of their having
drifted ashore from elssewhere alsoc cannot be ruled out. Mating turtles in the
gea and femalea on the shore ere habituslly caught by the fishermen of this
coast for food.

During a survey {(Feb. 17-18) on Hope Island (16%9%09' - 16959'15"N,
81999'36" - B1922'36%E), 7T nautical miles east to Kakinada, I found 25 car-
cages of recently dead olive ridieys in a 10 kms stretch. Average measure=
ments were: carapace length - 69 cms; carapace width - 65 cms and plastron
length = 53 oma. 15 old ridley skulls were also Found.

decording to Fishermen, this ialand is a good nesting site for ridleys.
However, beside fishermen, jackals are the primary predators of the egga. A
total of 9 predated nests were found. No undisturbed nests were found. Fish-
armen  reported that 1if they happen to see turtle tracks they will dig the
nesta to take away the eggs for food. On 18th February at 5.30 a.m., I Bsaw
two fishermen on the ialand szearching for egga.

I astrongly suggest the following conservation messures to be taken in
Andhra Pradsah.

1}  Surveys should be conducted during October to May (nesting season) to
locate the neating sites and make counts.

2) Poaching should be controlled by patrols during nesting season.

3) Port and Fisheries departmentz should be instructed to ban inshore use of
trawlers and Cishing neta during mating and nesting seasons. This can be
batter achieved if thia island is declared a Marine turtla sanctuvary of
the state of Andhra Pradeah.

4) Turtle exoluder devices (TED--Marine Turtle Newsletter, 1982, 12, 1=2),
should be used bto control the incidental catch by mechanised trawleras.

5) A hatochery should be set up on Hope Island to incubate egga under pro-
tected conditions.

The above work was conducted during the tenure of a Senior Hesearch Fel-
lowship =anctioned by Council of Scientific and Industrial Reasarch, New
Delhi.

Bustard, H.R. 1976. World's largest sea turtle rookery, Tiger paper, 3, 3.
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Kar, C.3, 19583. MNotes on Marine turtleas in Andhra Pradesh Coast, India.
Marine Turtle Newsletter, 25, l=b6

R.d. RAD
Department of Zoology, Saifia College, Bhopal (M.P.) India 462 001.

SEA TURTLE WORKSHOFP HELD TN INDIA
(from Hemadryad, May 1984, 9(2) p. 14)

The Central Marine Fisheries Research Institute (CMFRI), the Madras Cro-
codile Bank and the Indian 3ea Turtle Specialist Group jointly organized a
sga-turtle workshop from 27 to 29 February in Madras, as a first atep toward
coordinating sea turtle conservation and research in India. The workshop was
inaugurated by Mr. S.A. Subramanl, Secretary, Foreata and Fisheries, Tamil
Nadu and attended by about U0 representatives from the CMFRI, MSPT, MCBT,
various State Forast Departments, univerasities, non-governmental organizations
and mnaturalists. The afterncon sessions of the last day were devoted
exolusively to hearing State Status Reports from participants and recommenda-
tions for future research and conservation strategies for India. The proceed-
ings of the workshop will be published as a special bulletin by the CMFRI,
Poat Bag 1912, Cochin 682 018, India. (The Recommendations from this workshop
have already been published in a separate pamphlet, 11 pp.--editor.)

HONOLULLU WORESHOF ON MARINE DEBRIS

This will be held 26-29 Nov 1984. Abstracts of papers are requested by 1
August, The fate and impact of marine debris will be discussed. For details
write to: Richard 5. Shomura, Honolulu Laboratory, Southweat Fisheries
Center, WNational Marine Fisheries Service, P.0. Box 3830, Honolulu, Hawaii
96812, USA.

GULF OIL CONSERVATION AWARD FOR JACK WOODY

Jack B. Woody of the US Fish and Wildlife Service will receive a bronze
plaque, citation and $500 in recognition of his efforts on behalf of sea tur-
tlea. The award from Gulf 0il also honourz hiz work on the whooping crane,
American alligator, and other species. Some information aboub his work with
Kemp's ridley appeared in the Marine Turtle Newsletter, 1981, 19:5-6 and 13.
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For the past four years Cayman Turtle Farm has reared a number of Kemp's
ridleys (J.R. Wood, Marine Turtle Newsletter 20, 6-T). As of 1 April this
group consisted of 39 five-year-old and 4 four-year-old animals. Sex ratio is
1.00:1.05 (M:F}, with four animals of undetermined sex. In April occasional
mating was observed. On 14 May, following the diacovery of eggs in one of the
four flberglasa tanka in which the ridleys were housed, all 43 ridleys weare
waighed, re-tagged, measured, and transferred to the large breeding pond.
During the transfer procedurse, eggs were found in the oloaoca of one female
(wk. 24.5 kg, curved carapace length 53.3 om). At 0010 hr 20 May, 62 eggs
were laid on the artificial beach by a different female welghing 20.0 kg and
with a curved carapace length of 48.3 om. Nesting behaviour was as previously
deagribed for the apecies. The majority of the egga within the eluteh have
begun development. A full report of the reproductive zuccess of this captive
population of Eemp's ridley will be fortheoming at the close of the sesson.

JAMES K. WOOD and FERN E. wWOOD
Cayman Turtle Farm (1983) Ltd., P.0. Box 645, Grand Cayman, B.W.I.

Stop press. Three ridleys hatched but died soon after - editor.

S0 EXCELLENT A FISHE: REVISED EDITION (by A. CARR)

From the gover: "Firat published in 1967, So Excellent a Fishe 1s a lively
and authoritative account of sea turtles written by one of the world experts
in the field of marine turtle ecology. It has been brought up to date with an
epllogue that highlights important developments of the last seventeen years,

and many new photos.”

Charles Soribner's Sons (P.0. Box 310, Riverside, New Jersey, 08370 OUSA) 280
pages, $19.95.

Support for this newsletter came from H.C. Mittag, Dr. J. Mittag, the Univer-
aity of Toronto and World Wildlife Fund Canada. Contributions from M. Camhi,
J. Cardinali,G.R.Hamilton, D. McMahon, I. Naylor, J. O'Hara, W.E. de Ruyter
F.J. Schwartz, I. Westbrook, K. Witham and an anonymousz donor are gratefully
acknowledged. Opinions expressed in this newsletter are these of the writers
and do not neceasarily reflect those of the sponsora or edltorial ataff.
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EDITOHTAL

Thia is the last issue of the Marine Turtle Newsletter to be produged by
your present editor. At the same time he 1s happy to anncunce that 1t haa
been possible to find not only & new editer but also funds Lo enable him to
atart off 1in good financial health. Dr. Nat Frager will be taking over the
editorship. He haa already contribated by preparing thie index which rounds
out this issue. The Fish and Wildlife Service (USA) have been very supportive
and helpful, and have encouraged the continuation of the newsletter. Soms
funds have been promised by the Cayman Turtle Farm (1963), with contributicna
eoming without any conditions about editorial policy. Other money from a con-
sapvation organization had strings attached and was sant back by an intermedi-
ary., Your editor ocartainly hopes his successcr will diptrodute ochanges and
improvements, but he ‘is also cenfident that the newsletter will continue Lo
refleact a varlety of approaches to conservation.

A change in editorship is a good tlme to look back aa well as forward.
Starting with a distribution of less than 100 in 1976, the sirculation of the
Marine Turtle Newsletter climbed rapidly to arcund B0O, spread over some B0
different natlions. In asome of thess places conservabtlonlsts, game wardens;
biologists and government officials lack acoess to good librariea and work on
meagre budgets. By sending out the newslettar free of charge it has been pos-
aible to provide up to date information to some of those who most need it but
gre least likely to be able to afford it. Thia has bean largely poasibla
because of donations from Dr Judith Mittag and her family. World Wildiife
Canada have provided considerable support on various occcasions. It is alsc g
pleasure to acknowledge useful unsclicited contributlons from a pumber of
individuala.

Many of our readers have also helped by responding to ealls far letter
writing. Through such campaigns the Marine Turtle Newsletier has supported
conservation initiatives ln Mexico, India and Ascension Island. Itz ltems
have been taken up by other media. The editorial adviascrs have played a sig-

nificant part in all thess activitiesa.
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In the rush to keep up with everything, there have been some regrettable
typographical and other errora. The other side of this has been that liats of
new papers have been eirculated wvery soon after they appesred. fAnd the
pewaletter itaell has provided acoounts of imporiant findings. That aea tur=
tles take many years to mature, that their sex ratio iz influenced by tempera-
ture, that they contaln magnetlsable material, and thabt slicea of plastron ocan
ba transplanted to form living tags—these were all fTirst published: in the
Marine Turtle Mewslatter (Nes. 10, 11, 15, 19).

All thiz has been-as sducatlopal and exhllirabing for the adiktar as for
anyong else. Then why glve 1% up? One reason 13 to devoba more bime to
spientific work. Another is disillusion with the amount of sonservation poli-
tics lavolved. Not belng editor may make 1t easier o bDecoms engaged in bhe
problem solving side of partioular turtle issues, and Lo speak out on  others,
without creating diffioultiss In running the newsletter. Beyond these par-
sonal ‘reasona, there are merits, in principle, of rotating people through joba
and’ offering opportunities for new approaches. Turtle consarvatlion may be
weaker A 1b isrdominsted by Coo narrow & set of idesa. We' should welsome
turngver in committees, thinking, editorships. S0 welcome to our new sditor,
and please address further correspondence: and gontributions  to him: Hat
Frazer, Woods Hole Oceanographic Institute, Woods Hole, Maas. 02543 USA.

P

Support for this newsletter came from H.C. Mittag, Dr. J. Mittag, the Univer-
alty of Torontc and World Wildlife Fund Canada. Opinlons expressed in this
newslettar ara thoss of the writera and do not nedessarily refleot. those of
the aponsotz or editorial staff.
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Pay for Turtle Watching in Malaysia,
9:3; Blue Bototag Found in Costa
Bica, 9:5; Turtle With Plastic Tag
Sean of f New Jersey, 9:7:; Who is
Motching Atlantic Bidleye®, 11li3;
Agcension Ieland;: Interim Eeport,
12:6; Bidley with V Mark, 12:7;
Mutilated Loggerheads, 12:7; Book
Heview: Caribbean Edge, 13:18; Book

Raview: ThE Windward Road Ruiaaued.
15:10-11; "Conflscated : ¢

Exhibition, 16:63 Sﬂcrtt Rﬂturn:
Film, 16:15; Plastic Jellyfish,
17:5-7; Styrofoam Boxes and Sex
Ratio, 18:13; Head-starting in
surinam, 19:6; Book Review: Tortues
Marines de Guyane, 19:10; 0live
Hidlays in India, 24:17; Cayman
Turtle Farm Sold, 25:6; Report from
Botswana, 25:6—9: Threat to
Loggerheads Mesting in Greace, 27:3:
Wanted: Hawksbill Egpgs, 27:8;: (Bes
also Yotema and Mrosovsky 11:9-10;
Brongersma, et al. 12:2-3; Mclean,
et al, 26:7-9).

m—————————_ and SARA J, SHETTLEWORTH.
What Double Tagging Studies Can Tell
Us, 22:11-15,

======—-—=, P. C, H. PRITCHARD and H. F,
Hirth. Editorial, 23:1-2,

OGDEN, JOHN A. (see Rhodin, et al,
16:7-9).

ORAVETZ, CHARLES A, Trawling Efficiency
Device (TED) Technology Tranafer
Program, 27:6~7.

OWENS, DAVID. More on the Tag Loss
FProblem, 3:8., (see aleo Grassman
and Owens 19:7-10).

PEJABAT PERTEANAN NEGERI and S5I0W EUAN
TOW. Observations on the
Exploitation of Turtles in the
Philippines, 3:7.

PENAFLORES S., CUAUHTBMOC, Tag
Eecapture of Olive Bidley in Mexico,
18:13,

FHILIBOSIAN, BICHARD, Game Called on
Account of Turtle, 3:9.

PRITCHARD, PETER €. H. Comment cn Tim
Cahill's Article "The Shame of
Escobilla,"” 7:2=4; Book Review: Tinme
of the Turtle, 13:17-18; Comment on
Réunion Turtle Project, l6:1Z2.
Criteria for Scientific Evaluation
of Head-starting, 19:3-4; "Turning
turtles” —= Is It Bafe?, 21:3=4:
Guest Editorial, 27:1-2 (see algo
Brongersma, et al. 12:2-3;
Mrosoveky, et al. 23:1-2),



RAINEY, WILLIAM E. Tagging at Aves
Island, Venezuela, 2:6-7,

RAD, BR. J. A note on the Ridleys of
Hope Island (Andhra Pradesh, India),
29:9-11.

REICHERT, H. A. Green Turtle Ranch
Filot Project Matapica, Suriname,
T:5,

RHODIN, ARDERS G. J. , JOHN A, OGDEN and
GERALD J, CONLOGUE. Preliminary
Studies on Skeletal Morphology of
the Leatherback Turtle, 16:7-9,

ROBINSON, DOUGLAS C. Tagging of Olive
Ridleysa, Pacific Coast of Costa
Rlca, 9:5; Protection for Olive
Ridleys at Ostiomal, 21:2; (see also
Cornelius and Robinson 18:13).

kOS5, PERRAN, Marine Turtle Survey,
1977, Sultanate of Oman, 7:4-5;
Leatherbacks Mesting in the
Dominican Republic, 18:15-6,

RUCKDESCHEL, CAROL (see Zug, Wynn and
Ruckdeschel 25:9-11),

SALAS, SUSAN. A Probable Leatherback
Besting Attempt in Ecuador, 19:10
(see also Frazier and Salas
20z 5=6),

SAIM, RODNEY V. Trengganu Meets
Competition: Does Irian Jaya Harbour
Southeast Asia's Densest Leatherback
Mesting Beaches?, 20:10-11,

SAMARAJIVA, DHARMIN {(gee Dattatri and
Bamarajiva 22:4=53).

SCHLEICH, H. —-H. Sea Turtle Protection
Meeded at the Cape Verde Islands,
L2512,

SHETTLEWORTH, SARA J., (see Mrosovsky and
Shettleworth 22:11-15%,

SHOOP, C. ROBERT. Europium Tagging of
Green Sea Turtles, 8:1-2; A Western
Forth Atlantic Marine Turtle
Asgegsment Program, 9:7-8:; Innuit
Turtle Somg: Leatherback Turtles

Near Baffin Island?, 15:5-6;
Besuscitation of a Leatherback
Tortle, 21:5.

SI0OW KUAN TOW. Tagging of Leathery
Turtles (Dermochelys coriacea) in
Trengganu, Malaysia, 2:4=5 (see also
Pejabat and Siow 3:7),

SPRING, SYLVIA (see Vaughan and Spring
163 6-17).

TRAVIS, W. An Alternate to Turtle-oil
as a Boat-caulking Agent, 9:6~7,

VAUGHAN, PETER and SYLVIA SPRING. Long
Distance Hawksbill Recovery,
16:6~7,

VIJAYA, J. Turtle Slaughter in India,

23:2 (see also Moll, et al,
2512=4),

WHITMORE, CLARE (see Dutton and Whitmore

WIBBELS, THANE. A Transatlantic
Movement of a Headstarted Eemp's
Ridley, 24:15-16; Recapture of a
"Living-tagged" Kemp's Ridley,
24:16-17.

WICKRAMSINGHE, R, 5. B. Turtle
Hatcheries in Sri Lanka, 22;3-4,

WINGATE, DAVID B. Captive Turtles Nest
on Artificial Beach in a Cave,
14:2-4.

WITHAM, ROSS. Dermochelys coriacea in

Captivity, 3:6 (see also Brongersma,
et al. 12:2-3},

WooD, FERN E. (see Wood, J. R., et al,,
2626=7; Wood and Wood, 29:12).

woop, J, R, Release of Captive-bred
Green 3ea Turtles by Cayman Turtle
Farm Ltd., 20:6-7; Captive Rearing
of Atlantic Ridleys at Cayman Turtle
Farm Ltd,, 20:7-9 (see also
Brongersma, et al. 12:2-13),

--------  and F. E. WOOD, Captive
breeding of the Kemp's ridley, 29:12.



——————— 3 K. H, CRITCHLEY and FEEN E.
WOOD,. Recent Developments Iin the
Anesthesia of Sea Turtles, 26:6~7.

WOoODY, JACK B. Head-starting of Kemp's
Ridley, 19:5=6: Eemp's Ridley:
Freliminary 1981 Hesting
Information, 19:13.

WYNN, ADDISON (see Zug, et al.,
25:9-11),

YNTEMA, €, L. and N. MROSOVSKY.
Incubation Temperature and Sex Ratio
in Hatchling Loggerhead Turtles: A
Preliminary Report, 11:9-10.

ZUG, GEQRGE R., ADDISON WYNMN and CAROL
RUEDESCHEL., 4ge Estimates of
Cumberland Island Loggerhead Sea
Turtles, 25:9=11.

SUBJECT INDEX

AGAMA 16:8.

AGING (see Growth).

ARNESTHESIA 2636~7.

ARRIBADA (see L. kempi and L. olivacea).
ASCENSION ISLAND 10:7-8, 11:2-3, 12:6,
AUSTRALIA 10:3-5, 15:11-12, 19:11, 26:10,
AVES ISLAND 2:6~7.

BAFFIN ISLAND 15:5-6.

BAHAMAS 24:10-15.

BAJA CALIFORNIA, MEXIOD 1:5.

BALI 5:5-6, 17:8.

"Behavioral and Reproductive Biology of

Sea Turtles” (ASZ Symposium)} 11:8B,
18:6~7, 23:6.

BERMUDA 14:2-4,

EiulnEE and Eunaer'u'al:iunn_f Sea Turtles

2&:1-3.

BLOOD 27:4-5.

BOOK REVIEWS (see also by title of book)
624, 12:10-11, 13:17-18, 15:10-11,
19:10.

BOTSWANA 25:6-9.

BRAZIL 3:2,

BRITAIN (see United Kingdom of Great
Britain and Ireland).

"Camine a la Extineibn” 21:8.
CANADA 3:2, 15:5-6.

CAPE VERDE ISLANDS 12:12,



CARETTA CARETTA age estimates 25:9-11;
anesthesla 2636=7; captive breeding
14:2=-4; DDE in eggs 15:6~7; fine
imposed for taking 16:5; growth
10:3-5, 22:5-8; imprinting 19:7-10;
"living tags" 19i6~7; magnatite
15:7-9; measurements 2434-5;
occurrence (Australia) 10:3-5,
15:12, (Bermuda) 14:2=-4, (Cape Varde
Islands) 12:12, (Greece) 19:13-14,
2733, (Malaysia) 1:i3,
(Massachusetts) 11:5, (Katal) 1:5,
5:6, (New Jersey) l4:2, (Mcaragua)
6:4, (Oman) 7:4, (South Carolina)
11:5, 13:9=10, (Sri Lanka) 3:8,
22:3-4, (Texas) 12:7, (Western North
Atlantic) 9:8; sex ratios 11:9%=10;
tracking 11:5; (passim),

CARETTA RESEARCH 3:9.

Caribbean Edge 13:18,

CASSTIOPEA XAMACHANA 3:6,

CAULERPA 3:6, 10:2,

CAYMAN ISLANDS 2:1, 19:6-7, 22:1-1,
24:10=15 (gems also Cayman Turtle
Farm, Ltd.).

CAYMAN TURTLE FARM, LTD. 3:8, 12:1-3,
20:2-9, 23:4, 2516, 26:466-7, 29:12,

CETAP {Cetacean and Turtle Assessment
Program) 9:7-4.

CHAMAELED 16:6,

CHELONIA DEPRESSA 3:1, 13:12.

CHELONIA MYDAS anesthesia 26:6-7;

captive breeding 14:2-4; diet
17:4~5; "living" tags 19:6-7,
22:1-2; occurrence (Ascension
Island) 10:7-8, (Australia) 10:3-5,
15:11-12, (Cayman Turtle Farm, Ltd.)
3:8, 20:6~=7, (Costa Bica)
22:13&15-16, (Europa) 29:2-5,
(Galapagos) 2:5-6, 13:4-9, 22:10-12,
(Greece) 19:13-14, (Hawaii) 4:4,
8:3, 10:1-3, {(Indie )5:3, 835, 11:3,
{(Indonesia) 22:3, (Malaysia) 1:4,
(Micaragua) 634, (Oman) 7:4,
(Philippines) 3:7, (Réunion Island)}

8:3, 16:10-12, (Senegal) 8:4,
(Seychelles) 13:1-4, 18:8-9,
{Solomon Islands) 2:2, (Sri Lanka)
22:3-5, (Suriname) 1:4, 7:5, 13:3,
26:8-10, (Tromelin) 29:7-5, (Western
North Atlantic) 9:8; postcards 21:8;
worldwide exploitation 24:10-15;
(passim).

CHELONIA MYDAS AGASSIZI 13:4,

CHELONRIA MYDAS CARRINEGRA 1:5

CHELYDRA 25:9; C. serpentina 11:10, 15:8.
CHILE 3:2.

CITES 2:1-2, 3:1-4, 20:1&5, 24:10-15,
2516=9.,

CITHOBACTER FREUNDI 20:8,

CODIOM 10:2,
COLOMETA 20:4,

CONSERVATION OPTIONS (see Management
options).

Conserving Sea Turtles 24:1-3.

COSTA RICA 3:2, 9:5, 13:14, 18:13,
21:1-3, 22:13, 24:10-15, 26:1-2,
27:1-2.

CROCODYLUS POROSUS 15:53, 25:5.

CUBA 2:1, 24:10-15.

"La Cumbia de la Tortuga" 10:7.
CYPRUS 3:2.

DDE 15:6-7.

DERMOCHELYS CORIACEA captivity 3:6:

economic value 18:1-3; ingests
plastic 17:57; morphology 16:7-9;
occurrence {(Baffin Island) 15:5-6,
{Costa Rica) 9:5, (ominican
Republic) 18:5-6, (Ecuador) 19:10,
(French Guiana) 22:13, 23:4-5,
(Gabon) 29;6, (Greece) 19:13-14,
(India) B:53, 11:3, 27:3, (Indonesis)
20:10-11, 22:3, (Malaysis) 1:3,
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DERMOCHELYS CORIACEA (econt'd.)
2:4-5, 33110-11, 5:4, 13:2-3,
(Mexico) 18:1, (Matal) 1:5, 6:4,
(Micaragua) 6:i4, (Philippines) 3:7,
[(Senegal) 814, (Solomon Islands)
212, (Sri Lanka) 3:8, 22:3-4,
(Suriname) 24:8-10, (Trinidad)
24:17, (Virgin Islands-US) 24:4,
(Western North Atlantic) 9:8;
resuscitation 21:5; (passim).

DEVELOPMENT coastal, effects of 11:2-3,
1216, 22:4-5, 17:3,

DIET 10:1-5, 17:4-5, 23:6; plastic in
17:5-7.

DOMINICAN REPUBLIC 18:5-6, 21:8B.
DOUBLE TAGGING (see Tags, loss).
DREDGING (see Sand, mining).

ECUADOR 3:2, 16:1-5615, 1734, 19:10,
20:1-6, 21:1, 24:13610-15,

EGGE abortion 26:17; damaged 21313-4,
26:10-11; DDE in 15:6~7; doomed
243 8-10: incubation 9:1-2, 11:9-10,
18513, 19:13, 21:4, 26:3-4&7-11,
27:8; urilization of 1:2, 3:8, 5i3,
Ted, 1134, 13:2-3, 14:5, 15:2-3,
1831-3&6, 20:;10~-11, 25:1-6, 27:1-2,
2916510 (see also Exploitatiom,
Hatchery).

Encyclopedia of Turtles 13:17.

ENFORCEMENT conflscated materials 16:6;
fine imposed 16:5.

ERE MOCHELYS IMBRICATA growth 10:5;
occurrence (Australia) 10:4-5,
15:12, (Bermuda) 14:2-4, (Cape Verde
Islands) 12:12, (Gremada) 19:16,
(India) B:3, 27:3, (Indonesia) 22:3,
(Micronesia) 25:12, (Micaragua) 6:4,
(Oman) 7:4, (Papua New Guinea) 16:6,
(Philippines) 3:7, (Republic of
Maldives) 3:4=5, (Senegal) 5:4,
{Solomon Islands) 2:2, (S5ri Lanka)
22:3=4, (Venezuela) 14:4=53, (Virgin
Islands=US) 3:9, (Western Horth
Atlantic) 9:8; poisoning from 28:3;
post cards 2Z1iB; protected ino

Britain 9:6; request for information
15:11; request for eggs 27:B;
worldwide exploitation of 24:10-15;
(see also Japan, Tortoise Shell);
(passim},

EUROPA 29:2-5.
EUROPIUM as tag 8:1-2,

EXPLOITATION vwa., conservation
13:1-4&10-14, 15:3-5, 27:1-2;
instances of (Cape Verde Islands)
12:12, (Costa Rica) 27:1-2,
{Ecuador) 16:1-5, (Haiti) 24:10-15,
(Hawaii} 4:4, (India) 5:3, B:5,
1215, 15:2-3, 23:1-2, 25:1-6;
29:9-11, (Mexico) 7:2-4, 13:10-13,
18:1-5, 21:7-8, (Peru) 12:6,
(Philippines) 3:7, (Seychelles)
13:1-4, (worldwide) 24:10-15 (see
also CITES, Eggs, Enforcement,
Exportation/importa- tion, Farming,
Fat, Management options, Meat, 0il,
Poisoning, Ranching, Skins, Soup,
Souvenirs and Tortoise Shell).

EXPORTATION/IMPORTATION 12:5, 16:1-5,
20:1-4 (see also CITES and
Exploitation).

FARMING 1:2-3, 16:10-12, 24:3 (see also

FAT as waterproofing for boats Bi5,
9:16=~7, 1l:4.

FEDERAL REPUBLIC OF GERMANY 3:Z.

FILMS 16:15.

FINLAND 3:2,

FLIPPERS arcificial 27:7.

FLIFPING TURTLES (see Turning Turtles).
FLORIDA 11:2-3, 15:6~7, 19:6-7, 24:15.

FLORIDA INTERREGIONAL CONFEEENCE ON SEA
TURTLES 2:11-13, 3:7, 23:6.

FOOD (see Diet).

FRANCE 16:10-12, 24:15, 25:6-7, 29:1.
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FRENCH GUIANA 23245,
GARON 2936,
GALAPAGOS 2:5-6, 13:4-9, 17:4, 22:12.

GALVESTON LABORATORY, TEXAS (see L.
kampi).

GEOCHELONE GIGANTEA 18:8-9,

GERMAN DEMOCRATIC REFUELIC 3:2.
GHANA 312,

GOPHERUS AGASSIZI 21:3,

GRAFTING (see Tags, “living").

GREECE 19:13-14, 27:3,

GRENADA 19:16,

GROWTH 3:6, 10:1-5, 22:5-8, 23:9-11,

GULF OIL ONSERVATION AWARD 29:11.

HAITI 24:10-15.

HARRISSON, TOM (obituary) 1l:id4-5,

HARVESTING (see Exploitation).

HATCHERIES 212, 318, 513, 7:l, 9:I,
17:7, 19:13, 2114, 22:3-5, 23:3-5,
24:8-10, 26:3-4, 27:3.

HATCHLINGS airlifted 12:12; marked and
releaged (Matal) 1:5, 5:16, (5ri
Lanka) 3:8.

HAWAIT 434, 10:1-3, 19:6~7, 29:11.

HEAD-STARTING 7:1&3-5, 912, 1414-5,
15:1, 1631, 19:1=6, 20:6~7, 2114,

23334, 24:15-17, 25:12, 2613-4 (see
also L. kempi).

HIDES (see Skins).
HONDURAS 26313,
HUNTING (see Exploitation).

IHPORTATION (see Exportation/
Importation).

IMPRINTING 7:1&3, 9:2, 19:2&7-10, 26:3-4.
INCUBATION (see Eggs, incubation),

INDIA 3:2, 5:3, 8:5, 11i3-4, 12:5, 14:5,
15:2-3, 23:1-3&6, 24:17, 25:1-6,
26:12, 27:3-5, 29:9-11,

INDONESIA 2:1&3, 8:6, 20:10-11, 22:3,
24:10-15, 27:6-7, 29:7.

INNUIT 15:5-6.

IRAN 3:2,

ITALY 20:1-31.

IUCH 1:2-3, 14:1-2, 17:3-4, 23:6, 27:1.

JAMATCA 2632,

JANTHINA 10:2,

JAPAN 2:1-2, B:6, 20:1-2, 24:3510-15,
2716-7, 29:7; (see also Tortiose
Shell}.

JAVA 2:3,

JENSEM BEACH CONFERENWCE (see Florida

Interregional Conference on Sea
Turtles),

KENYA 2:1, 24:10-15.
LEATHER (sea Skins).
"The Leathery Turtles of Trengganu" 3:10.

LEPIDOCHELYS KEMPI &4:1-4, 5:1-2, 7:1,
gz, 1158, TFe7, 19:13. 21:4.
23:13=4, 2633-4, airlifcted over oil
gpill 12:12: captive colonies
12:1-4, 20:7-9, 29:12; head—-started
19:4-6, 24:16-17, 25:12-13; “living"
tags 19:6-7, 24:16-17, 25:12-13;
occurrence {(Massachusetts) 5:2,
(Mexico) paseim, (Jamaica) 2612,
(Western North Atlantic) 9:8,
{Texag) passim; trans—Atlantic
movement £24:15; (see also Mexico,
Taxas); (passim).

LEPIDOCHELYS OLIVACEA analysis of serum
27:6-5; diet 17:4-5; expleitation




LEPIDOCHELYS OLIVACEA (cont'd.)
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18:4-5, 21:/-8, 24:10-15: mutilation

tagging 26:3; occurrence (Costa
Rica) 9:5, 18:13, 21:1-3, 22:13,
27:1-2, (East Pacific) 21:1-2,

{ Eeuador) 16:1-5&15, 20:1-6,
(Honduras) 26:3, (India) 5:3, B:5,
1113, 12:5, 14:5, 15:2-3, 23:1-3a6,
24317, 25:1-6, 29:9-11, (Indonesia)
22:3, (Mexico) 1:5, 7i2-4, 12:7,

13:10-13, 18:13, 21:1-2, (Oman) 7:4,

(Solomon Ieslands) 232, (5ri Lanka)
22:3-4, (Suriname) 7:5; symposium
planned 29:9; (passim).

LIGHTING, LIGHTS 3:9, 7:4, 10:7-8,
19:11, 22:3-5.

LITHOTHAMNION 13:8.

LIVING TAGS (see Tags, living).
LOGGERHEAD TURTLE NEWSLETTER 1:6.
LOUISIANA 26:12.

MAGNETITE 15:7-9.

MALAGASY REPUBLIC 3:2.

MALAYSIA 2:284-5, 3:10-11, 5:4, 816,
9:559-10, 11:1.

MALDIVES (see Republic of Maldives).

MANAGEMENT OPTIONS 13:1-4810-14,
1513-5, 27:1-2,

MARINE TURTLE NEWSLETTER 1:1, 6:1, 1l:4,

14:1-2, 16:16, 24:17-18, 26:1&86,
2814, 30:1-2.

MARINE TURTLE SPECIALIST GROUF (see
TUCK).

MASSACHUBETTS 5:2, 1l:3.

MATURAT ION, MATURITY (see Growth).
MAURITANIA 20:14,

MAURITIUS 3:Z.

MEASUREMENTS straight ve. curved 2414-5

MEAT 1:2, 4:4, 11:8, 13:1, 16:1-5&11,
18:1-3, 24:10-15 (gee also
Exploitation).

Memorias de Arrecife Tortuga 6:4.

MEXICD 1:5, 4:1-4, 35:1-2, T:2=4, 9:1,
11:8, 13:10-13, 15:12, 17:7,
18:4-5613, 19:13, 20:;1-2, 21:487-8,
23:3-4, 25:10-15, 26:3-4, 29:7 (sea
also L, kempi).

MICRONESIA 25:12,

HIGRATION (see Tags, recoveries).

MORAXELLA 20:8.

MOROCCO 3:2,

MORFHOLOGY 16:7=9: 24:4-5.

MUTILATION 12:7 (sea also Tags,
mutilation}.

HMAVIGATION (see Magnetite).

WATAL 1:3, 5:6, 6:4,

NEPAL 3:2,

KEW JERSEY 9:7, 14:2,

NEW YORK 24:17,

NICARAGUA 2:1, 6:4, 21:1, 24:10-15,
NIGER 3:3.

NIGERIA 3:3,

NORWAY 3:3.

NOTCHE3, WOTCHING 2:6, 5:2, 8:2, 11:5,
12:7, 1415, 20:1&6-7,

OIL SPILLS 12:1&12, 15:12,

OIL, TURTLE 16:11 (see alsoc Fat).
OMAN 7:4-5.

FADRE ISLAND, TEXAS (see L. kempi).

PAINT as tagging technique 5:2, 22:10-11,



PAKISTAN 3:3, 18:12, 19:12, 24:10-15,
PALAU 25:12.

PANAMA 2:1, 21:1, 24:10-15.

PAPUA NEW GUINEA 3:3, 16:6-7.
PARAGUAY 3:3,

PERU 3:3, 12:6, 17:4-5, 21:5.

PHILIPPINES 2:1, 3:7, 8:6, 22:10,
24:10-15,

PHYSALIA 10:2,
PLASTIC ingested 17:5-7.

PLESIOMONAS SHIGELLOIDES 20:8.

"Podran galvarse ..7" 23:i6.
POISONING 28:3.

POST CARDS 21:8,

POSTAL STAMPS 11:5, 15:7, 18:12, 20314,

22:10,
POSTERS 21:8.
PREDATORS 11:3, 29:10,

PSEUDOMONAS CEPACIA 20:8.

PSEUDOMONAS PUTRIFACIENS 20:8.

PTEROCLADIA CAPTLLACEA 1032,

PUERTO RICD 2832-3,

RANCHING 1:2-3, 7:5, 813, 16:10-12,
25:6=9 (gee also Farming).

RANCHO RUEVD (see L. kempi).
EECAPTURE (see Bemigration).
RECENT PAPERS 1:6-8, 2:8-11, 3:4-5,

6:1-3, T:6, 8:6, 9:3-4, 10:6,
11:6-7, 12:7-9, 13:15-17, 1416,

15:9-10, 16:12-15, 17:1-2, 18:9-12,
19:14-16, 20:9-10, 21:5-5, 22:9-10,

23:5, 24:6-8, 25:13-14, 26:4-6,
27:15-6, 2B:3, 29:7-9,

=1 3._

Red Data Book 23:6.

REMIGRATION 13:5-7, 22:15-16, 29:2-5.

REFREODUCTION (see Eggs, Hatchlings,
Turning Turtles).

BESUSCITATION 21:5.
REFUBLIC OF MALDIVES 5:4~5, 11:5, 15:7.

REUNION ISLAND B:3, 16:10-12, 25:6~7,
29:2-5,

SABAH 5:6.
SAND mining 10:7-8, 11:4.

Sea Turtle Coloring Book 19:12,

Sea Turtle Research and Consarvation
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"Sea Turtles of the World"™ 21:8.
"Secret Return” 16:15.

SENEGAL B:4.,

SEPTICEMIA 3:6.

SEX BATIO (see Temperature and Eggs),
SEYCHELLES 13:1-4, 18:9, 24:10-15.
“The Shame of Escobilla” 7:1-4, 13:11,
SINGAPORE 2:1, 8:6, 24:10-15.

SKINS 1:2, &4, 11:4, 16:1-5&11,
20:1-4, 24:10-15,

SLAUGHTER (sea Explofitation).

S0 Excellent a Fishe 29:12.

SOLOMON ISLANDS 2:2-3, 16:6.

SOUP &4:4,

SOUTH AFRICA 3:3; (see also Natal).
SOUTH CAROLINA 11:5, 13:9-10,

SOUVENIRS 1:2, &:4, 24:10-15.
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SRI LANKA 3:8, 22:3-5,
STAD (see WATS).

STRANDINGS 5:2-3, 12:5&7, 14:5, 1B:5,
29:10.

STYROFOAM BORKES (see Bggs, incubation).
SBUAREZ G,, ANTONIO 13:10-13, 16:3.
SURINAM (see Suriname}.

SURINAME 7:5, 1916, 22:10, 24:8-10,
25:7-8,

SWEDEN 3:3.
SWITZERLAND 3:3, 20:1-2,

TAGS application 5i4, 6i4; biochemical
8:1-2; carapace 13:9-10; internal
64, 19:2; “living" 19:6-7, 22:1-2,
24:16-17, 25:12-13; loss 1i3-4,
2:4-8, 3:8, 5:266, 13:4-9, 20:11-14,
22:11-15; mutilation 26:3;
recoveries 9:5&7, 16:6&15, 18:13,
19:16, 21:2-3&5, 24:15-17. (see
also Notches, Notching and
Tattooing)).

TANZANTA 2:1, 24:10-15.

TATMUIH‘.;, a8 tagping technique B:i3.

TED 22:1, 26:12, 27:6-7,

TELEMETRY (see Tracking).

TEMPERATURE and movement=-induced egg
mortality 26:10-11; and sexual
determination 9:1, 11:9-10, 18:13,
23:4=5, 26:3-4, 27:8, 28:1-2,

TERRAPENE CAROLINA CAROLINA 21:3.

TESTUDO 25:9,

TEXAS 4:1-4, 7:1, 9:2, 12:7, 177,
19:6-7613, 21:h, 23:13-4, 2613-4 (see
also L. kempi),

Time of the Turtle 13:17-18, 16:16.

TISSUE MODIFICATION (see Tags, “living”
and Tattooling),

TORTQLSE SHELL 2:1-2, 5:4-6, 8:5&6, 9:6,
24:10-15 (see also .Japan),

Tortues Marines de Guyane 19:10,

TOURISM 5:4~6, 9:5, 10:7-8.
TRACKING 11:5.

TRADE, (see IUCN principles,
Exploitation, CITES).

TRAWLING 1:2, 15:2-3,

TRAWLING EFFICIERCY DEVICE (see TED).
TRINIDAD 24:17.

TROMELIN 29:2-3,

TUNISIA 3:3,

TURNING TURTLES 21:3-4, 22:15-16,
TURTLE EXCLUDER DEVICE (see TED).
"Turtles in Danger™ 5:3-4, 20:14,

Turtles: Perspectives and Eesearch
: Lk

UNION OF SOVIET SOCIALIST REPUBLICS 3:3.
UNITED ARAB EMIRATES 3:3.

UNITED KEINGDOM OF GREAT BRITAIN AND
IRELAND 3:3; 9:6.

UNLITED STATES OF AMERICA 3:3; import
restrictions 12:5; protection plan
9:5=5,

URUGDAY 3:3,

VELELLA 10:2,

VENEZUELA 14:4=5 (see also Aves Island).

VIRGIN ISLANDS (US) 3:9, 24:4,

WASHINGTON CONFEREMNCE (see World
Conference on 5ea Turtles).

WATS 23:456, 24:6, 26:1-2,



WIDECAST 28:2-3. WORLD WILDLIFE FUND audiovisual
presentations 3:10=-11, 5:3=4, 20:14,
The Windward Road 15:10-11.

ZAIRE 3:13,
WOODY, JACK B. wins award 29:11.

WORLD CORFEREMNCE ON SEA TURTLES
12:11-12, 13:1, 24:1-3,

HWAT E. FRAZER
Woods Hole Oceanographic Institution
Woods Hole, MA 02543 USA






