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Soy buscada

Deseada, soy anmmda
Aunque tengo m | arrugas
Conp todas |las tortugas

CANCI ON DE TERESI TA

Soy buscada,

Deseada, soy ammda,

Pero no rae gusta nada,
Pues rae qui eren para sopa,
Para adornos en |la ropa,

Soy buscada,
Deseada, soy ammda, Par a bol sos, cinturones,
Aunque tengo un carapacho Y tanbi én para j abones.
Que no ronpe ni el mas macho.

Soy buscada,

Deseada, soy anmda,

Y por cul pa de ese anor

Yo de mal voy en peor;

Cada dia sonbs nmenos,
En los nmares ya no abundo,
Al gun di a no quedaran

Mas tortugas en el mundo.

SONG OF TERESI TA
| am sought after, | am sought after,
| am desired and |oved - | am desired and |oved -
Al though | have a thousand wrinkl es But | get no pleasure fromit,
Li ke all turtles. Since they want ne for soup,
| am sought after, For adornnment of their clothes,
Desired, |oved - For purses, belts,
Al t hough | have a shell And even for soap
VWi ch even the strongest cannot break

| am sought after,

| am desired and |oved -

And because of that |ove

| go frombad to worse;

Each day we are fewer,

No |onger abound in the seas;
One day no nore turtles

WIl be left in the world.



The International Union for Conservation of Nature and Natural Resources
(ITUCN) was founded in 1948, and has its headquarters in Morges, Switzerland;

it is an independent international body whose nenbership conprises states,
irrespective of their political and social systens, governnent departnents

and private institutions as well as international organizations. It represents
those who are concerned at man's nodification of the natural environnent
through the rapidity of urban and industrial developnent and the excessive
exploitation of the earth's natural resources, upon which rest the foundations
of his survival. TUCN s main purpose is to pronpte or support action which
will ensure the perpetuation of wild nature and natural resources on a
wor | d-wi de basis, not only for their intrinsic cultural or scientific values
but also for the long-term econonic and social welfare of nankind.

This objective can be achieved through active conservation progranmes for
the wise use of natural resources in areas where the flora and fauna are of
particular inmportance and where the |andscape is especially beautiful or
striking, or of historical, cultural or scientific significance. |UCN
believes that its ainms can be achieved nost effectively by internationa
effort in cooperation with other international agencies such as UNESCO and

FAQ

The World Wldlife Fund (WAF) is an international charitable foundation for
saving the world's wildlife and wild places. It was established in 1961
under Swiss law, with headquarters at present in the vicinity of and
eventually to be shared jointly with those of TUCN. Its aimis to support
the conservation of nature in all its forms (landscape, soil, water, flora
and fauna) by raising funds and allocating themto projects, by publicity
and by education of the general public and young people in particular. For
all these activities it takes scientific and technical advice from | UCN

Al t hough WAF may occasionally conduct its own field operations, it tries as
much as possible to work through conpetent specialists or local organizations.

Among WAF projects financial support for 1UCN and for the International

Council for Bird Preservation (1CBP) have highest priority, in order to enable
these bodies to build up the vital scientific and technical basis for world
conservation and specific projects. O her projects cover a very w de range
from education, ecol ogical studies and surveys, to the establishnment and
managenent of areas as national parks and reserves and enmergency programes
for the safeguarding of animal and plant species threatened with extinction

WAF fund-raising and publicity activities are mainly carried out by Nationa
Appeal s in a nunber of countries, and its international governing body is
made up of prom nent personalities in many fields.
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MARI NE TURTLE PROCEEDI NGS | NTRODUCTI ON

OPENI NG ADDRESS
by

CGerardo Budowski
Director-General, |UCN

It gives me great pleasure to welcome you on behalf of IUCN to this Second
Worki ng Meeting of the Marine Turtle Specialist Goup. Having gone through
some of the papers, in anticipation of this meeting, one cannot escape the
conclusion that here is a subject in which the opportunities are outstanding.

In fact, it has many of the necessary ingredients for successful devel opnent,
al ways provided that the information available can be geared towards effective
action programmes. Turtles are particularly fascinating creatures with so

many unique or still unknown features in their life history. One cannot help
feeling that any efforts made towards their conservation should be able to
catch the imagination of mankind. They have certainly caught m ne and

still vividly renenber the enmption produced when | saw the first novie

pi cture showing the strenuous |abour of egg laying of a marine turtle.

Mor eover, there are the intriguing aspects of turtle rearing of which we
know so little. Then there are several fascinating features in sea turtle
bi ol ogy such as the nysterious "lost year", the nystery that surrounds the
return of the female turtles to their natal beach to nest and so on; | do
not need to elaborate - after all you are the experts, not me. But com ng
back to the egg laying it has been argued that the proper care and
patrolling of these special nesting beaches can easily make all the

di fference between recuperation of nunbers and further depletion. And here,
of course, we can and should be able to nodify existing destructive
practices. One should also nention, in this connection, the attraction of
conmerci al hatcheries and rearing - and, provided that it does not infringe
upon the egg supplies of beaches where turtles come naturally, this should
be considered as an attraction and certainly not as a negative point. |If
properly channelled and controlled, such conmrercial enterprises ought to
make it possible to relieve at least part of the pressure of destructive
exploitation on those natural environments not particularly well conditioned
for high productivity. They could also provide inportant assets for
scientific research, or serve a useful purpose educationally or in the
devel opnent of the tourist potential.

O course many of these possibilities have also their negative side. The
fact that there is a commercial market may increase the pressure on natural
supplies and not relieve it. The fact that egg-hatching takes place in very
| ocalized areas and that sone of these areas are presently vul nerable,



particularly to human depredation, is particularly dangerous. Hearing

turtles alien to the general area inplies the hazard of accidental escapes.

But then, every factor can have a positive and a negative side, and if we

are nmeeting here today it is because we felt that with the know edge already
accurul ated and by pointing out the main areas where nore and urgent research
is needed, we can pronote the necessary changes. At |east, we should try to

do our best and | will not hide nmy optimsm because | think mankind is noving
at a very fast speed towards the recognition that he nust live in bal ance

with his environnent. Therefore | have good hopes that reconmmendations for
turtle conservation will fall on nuch nore receptive ears that ever before.

Neverthel ess in an era of wi despread deterioration, anyone who is as hopeful

as | amnyself owes an explanation. | amaware that we have wi tnessed over
recent years a further degradation of turtle habitats, nore pressure, nore
difficulties in the control of poachers, and that you will certainly point

out during the course of the discussions many nore dangers that |oom over
marine turtles. On a nuch broader scale, we have also w tnessed further
deterioration in what we have lately called "the health of the biosphere"
But there are also nmany encouraging signs and | can best see the narine
turtle problemin the context of world-wi de problens affecting conservation
of species and habitats. Suddenly, conservation and environnental concern

are "in" or, as the French would say, "a |la node", and there is no doubt
that they are here to stay.

In TUCN we are getting a direct feeling of this trend frommany different
sources, sone of which we had never suspected before. Perhaps the nopst
significant change has been the attitude displayed by the machinery of the
United Nations and its different agencies. Being legally bound to execute
the wi shes of nmenber countries, it can hardly be expected that the UN will
move in the forefront of ecological chinking and indicate new trends and

new paths as to what action to take. Besides, we all know that the traditional
tendency is for governmental delegates to consider first the interest of
countries which they represent rather than to |ook at problens that require
gl obal approaches and gl obal solutions, such as the biosphere and its
functioning, its health, as we like to call it. National interests prevail
over global interests, yet it is precisely in the United Nations systemthat
some of the greatest changes are presently taking place. A few weeks ago |
attended the nmeeting of FAOs Ad Hoc Committee on Forestry in Rome, where
representatives from60 countries were requested to indicate their w shes

as to the direction in which they wanted FAO s Forestry Departnent to nove.
FAO had prepared a series of |lengthy docunents showing its new incursion
into the environmental field fromthe forestry standpoint, including nmany
conservative aspects. The delegates seemed to love it and nade no reservations
as to how strongly they wanted FAO to reinforce this new tendency. In fact,
they asked for much stronger action. Significantly a few voices of dissent
were heard, nostly fromelderly people who resented the fact that traditional
forestry and particularly comrercial tinber operations were being de-

enphasi sed in favour of environmental considerations. Not surprisingly, it
becane equally clear that among FAO forestry experts, there was also this



difference of opinion as to where FAO should nove. Although | amnot too
fanm liar whether these changes are also going on in other Departnents of

FAO, | hasten to acknow edge that fromthe Fisheries Resources Division
of FAO, we have been enjoying a long lasting cooperative relationship and
I hope we will receive some hints fromDr. Sahrhage as to sone of the new

devel opnents that are taking place in his division. W hope - and | say
this unabashedly - that we can all capitalise on these for our turtle
pr ogr amre.

Three weeks ago the Preparatory Conmittee neetings of the 1972 United
Nati ons Conference on The Human Environment took place in Geneva, and
agai n conservation of nature and natural resources was at the root of
many di scussions. |UCN was represented in the working groups that were
formed in order to decide on the different types of activities to be
carried out for the 1972 Conference; and again it was quite clear that a
consi derabl e input was expected fromour organization. | hasten to say,
that | have sonewhat m xed feelings about this since we can hardly cope
with the additional work load that is increasingly demanded fromus on
worl d conservation matters.

UNESCO s programme of Man and the Bi osphere, with its considerable
conservation ingredient, has finally taken shape. The inportant role that
| UCN has played in nmeking this progranmme possible and its future role in

i npl ementing it appear now nuch clearer and quite favourable. | could also
mention the changing attitudes of several other intergovernnenta

organi zations towards dealing nore intensively with conservation matters.
In some cases, we may trace the influence of IUCN in bringing about sone
of these changes, but in others - | amalnost pleased to say - we had no
maj or input and the devel opnents have been a natural reaction against

envi ronnment al degradation. These tendencies showup in multiple, manifest-
ations throughout the world, many of which affect ITUCN in sone way or
another; for instance there is the closer, friendlier and nuch nore
productive cooperation between the World WIdlife Fund and I UCN, there is
the increased demand for IUCN to inject conservation into a nultitude of
neetings to which, unfortunately, we can only respond to a minimal degree;
and there are many other new activities which | shall not enunerate here.

| have nmentioned these devel opnments because they directly or indirectly
affect marine turtle programres, either because of the new or increasing
interest of different organizations throughout the world in conservation
or because they nake it possible for TUCN to nove in this field with
better cooperation and financial backing. To neet this challenge, however,
| UCN has had to undergo a very significant change. This process is
presently in full swing. Sonme of you have known our organization for years
and while it was always staffed by a snall group of extremely dedicated
conservationists, it was so poorly financed that it could hardly pretend
to do the job for which it had been created. In fact, it is amazing to
see how nmany publications were produced and how much good w Il generated
with so little financial support. W have now 19 professional nenbers on



our staff, 16 of whomare |ocated at Morges; and the nunmber of field projects
is now around 70, a good anount of themoperational. Every one of the 6 |UON
Conmi ssi ons (except one - Environnental Policy, Law and Adninistration -
pending the arrival of its officer in June 1971) is now staffed with an
Executive O ficer who is servicing the Commi ssion and its different specialist
groups and coordi nating these activities with those of other Comn ssions or
other type of scientific activities not directly connected with the

Conmi ssions. IUCN s "new | ook" as we like to call it also includes a section
on Research and Pl anni ng under the direction of Dr. Raynond Dasmann, our
Seni or Ecol ogi st, assisted by Dr. Colin Holloway and Dr. Patrick de Rham
anong ot hers.

The world interest in conservation which has been generated is presently
"expl oding" and naturally there are different appreciations as to what
action should be given the top priority by TUCN. W are aware of this but

we are at the sane tinme pledged to base our actions on the best possible
appraisal as to where the priorities lie. And those priorities will always
depend first and forenost on the best possible scientific understanding

of a world situation. Naturally economc and even political considerations
al so i nfluence our decisions; and naturally, too, our principal deterrent

to getting nore action under way is shortage of funds for financing the
execution of our programme, made up of the 70 projects referred to above,
some of which are very relevant to marine turtle. For exanple, anong them
are several projects for nonitoring of species populations and biotic
comunities throughout the world as a contribution towards a general appraisa
of changes taking place in the bi osphere. This includes, of course, our
current appraisals of vanishing species and the continuous up-dating of the
Red Data Book. It will also include work on depleting species. The fact that
marine turtles lend thenselves well to such nonitoring nay generate a series
of useful correlations, involving other biological variables. A sonewhat
simlar project involves a continuing review of the health of the oceans,
and we are particularly eager to capitalize on the advice of our new Marine
Habitats Conmmittee, created three nonths ago.

W are also entering, or rather expanding, into the field of marine parks
and here, too, we expect to receive some useful input fromyour group.
Studi es of coastal and estuarine areas will be given nuch inpetus through
anot her series of projects.

Finally, and froma conpletely different angle, we are working on a series

of ecol ogical guidelines that should be the basis of solutions to problens

i nvol ved in econonic devel opnent. Not only should this make possible a holistic
| ong-term approach to |and and sea-use planning, but eventually we expect to
generate nuch greater awareness anongst countries of the possibilities open

to them of requesting assistance fromintergovernnmental agencies. Utinately,
we hope that nmoney fromthe U N. Devel opnment Progranme can be channel |l ed
towards programes that include marine turtles within their scope.



| have purposely nmentioned to you some of our current thinking and our
desire to ride the present wave of environmental concern. | insist that
this is quite relevant to marine turtles - nmay | say "ecologically |inked"
and it was equally ny purpose to informyou how | UCN operates in order
that you should be able to give us the nost effective advice for Iinking
your field of conpetence to our own activities - and, what is perhaps nore
important, for leading our thinking into operational progranmres or action
progranmes, as we like to call their.. W& sincerely feel that ITUCNis in a
particularly favourable position to nmake everyone understand that marine
turtles have a very inportant role to play in the conplex environmental

bal ance and that any noney invested to capitalize on present know edge,

to pronote action or to gather nore research data as a basis for action,
will indeed be very well invested and should produce nultiple benefits.

As an (international non-government al organization, we can |oudly proclaim
what failure to take action inplies and we should, of course, explain
frankly how the benefits could produce a series of advantages for manki nd.
Not only should we enphasize the econom c aspects, which are self-evident,
but we can also expatiate upon the scientific, educational, aesthetic and
cultural advantages that a sound programme of marine turtle conservation,
including wise utilization, can yield, as part of a coordinated effort,
towards a nmore bal anced rel ation between man and his environnent. Wth the
hel p of our sister organization, the Wrld WIldlife Fund, we believe we

can get the message across.

| therefore hope very much and do not mnd repeating that, when we depart
fromhere, you will have provided new and effective advice and additional
argunments for a series of action-oriented projects which should make a.
decisive and lasting inpact on marine turtle conservation



SUMVARY OF THE MEETI NG

1. | NTRODUCTI ON

Dr. Gerardo Budowski wel comed participants to the nmeeting on behal f of

| UCN; his address forms the introduction to these Proceedi ngs. Menbers
regretted the death since the last neeting in March 1969 of one of their
nunber, Dr. E. Bal asi ngham fromWest Ml aysi a.

Prof essor Archie Carr having resigned the Chair in favour of a non-

del egate, Dr. Budowski was el ected Chairman of the neeting. Dr. Colin

Hol | oway was el ected as vice-chairman, to act as Chairman in Dr. Budowski's
unavoi dabl e absence later in the neeting. Dr. Robert Bustard suggested

that the task of minuting the neeting be shared by the IUCN Secretariat

and the Scientific Co-ordinator to the Goup. Dr. Peter Pritchard and M ss
Moi ra Warl and therefore acted as joint rapporteurs.

The work and achi evenents of the Marine Turtle Goup in 1969 and 1970 were

reviewed by Dr. Pritchard in his paper on his functions as Scientific Co-
ordinator to the Group (Paper 1).

2. SUMVARY OF NATI ONAL AND REG ONAL SI TUATI ON REPORTS

Reports given by Goup nmenbers and other authors underlined changes in the
marine turtle research and conservation situation since the previous neeting.

Queensl and, Australia

Many turtle resource surveys have been undertaken with the help of grants
fromthe World Wldlife Fund (U.S. National Appeal) and substantial
rookeries have been found and research farns established. Dr. Bustard's
report is contained in Paper 2. Although no exploitation of turtles occurs
in Queensland, a certain nunber of green turtles are taken fromWestern
Australia. Two crayfishing boats operate in these waters taking turtles

in the cray off-season and turtles taken find their way to U. S. and Japanese
mar kets. M. John Lusty pointed out that some Australian neat also goes to

West  Ger nmany.

Costa Rica

Prof essor Carr summarized his report contained in Paper 3. He referred to
the tripartite agreement between Costa Rica, Nicaragua and Pananma whi ch has
remai ned unsi gned by Nicaragua and has been consistently flouted by

Ni caraguans (two hundred turtles per day were said to be taken). Efforts
shoul d be nmade to ensure that the two laws outlined in the agreenent be



oserved by all three countries. It was agreed that F. A O, who had

sponsored the relevant conference in tially, should ask to be inforned of
their success in inplenenting the agreenent. Professor Carr also nentioned
the increasing exploitation of the olive ridley on the Pacific coast of

Costa Rica, Guatemala, Honduras, Mexico, N caragua and Panama. Professor

Carr enphasi zed the need for an exploitation-linmiting agreenent between

the countries concerned, on the lines of the existing tuna fishing agreenent.

Gal apagos and French Qui ana

The reports for the Gal apagos Islands (Paper 4) and for French CGuiana
(Paper 5) were presented by Dr. Pritchard. In both these areas, existing
conservation neasures were consi dered adequate, but it was decided that
the inportance of the |eatherback nesting beach in French Guiana, and the
need for constant nonitoring of the situation should be stressed to the
authorities concerned. Discussion centred around the taxonomi c status of
the green turtle on the Gl apagos. Professor John Hendri ckson nmoved the
congratul ations of the Group to Dr. Pritchard for his outstanding research
work on the Gal apagos turtl es.

Mexi co

The report for Mexico is contained in Paper 6. Mexican turtles continue to

be exploited at a heavy rate, but a great deal of inportant and val uable
research and nanagenent is being undertaken by Mexican biol ogi sts and

certain beaches continue to be patrolled. The translation of an article
published in the journal Técnica Fesquera in Decenber 1970, drawing attention
to certain aspects of Mexican marine turtle conservation, was tabled at the
nmeeting and has been included as Taper 7.

Sabah

The Group noted fromthe report from Sabah presented by M. GCeorge de Silva,
Paper 8, the considerable progress that had been nade since the |ast neeting
in the enforcenent of existing legislation in Sandakan in hatchery and
taggi ng programmes, in the launching of an education progranme and in the
declaration of three key islands as Gane Sanctuaries for turtles. The purchase
of these islands was still being negotiated with the Governnent with funds
raised as a result of a television programme in the United States.

O concern, was the practice of fish dynanmiting near turtle islands and the
lack of law enforcenment in other areas. Particularly serious was the, heavy
turtle exploitation by the Japanese in the Sulu, and South China Seas, and
by Filipino fishernmen in the Cel ebes Sea.

South Pacific |slands

Dr. Harold Hirth's report on the turtles of the South Pacific Islands is
contained in Paper 9. Reconmendations arising fromhis four-nonth survey,
carried out as a consultant to the FAQ UNDP Project for the South Pacific
I sl ands Fisheries Devel opment, were as follows:



(a) Only juvenile and sub-adult (carapace length less than 35" neasured
along shell itself) green turtles should be taken in the Ki ngdom of
Tonga and the Fiji Islands. The turtle popul ation then should be

continually nmonitored to determine if these nodels of exploitation
coul d be adapted to other areas.

(b) Al'l rookeries should be totally protected.

(c) A thorough ecol ogi cal study of the hawksbill should be undertaken
(d) Rose Atoll, Anerican Sanpa, should be given protective status

(e) No restocking progranmes should be undertaken in the South Pacific

until the success of the Caribbean venture is proven.

There was sone discussion of Dr. Hirth's proposal to set a maxi num size
l[imt (35" carapace) on turtles caught in this area; Dr. Bustard expl ai ned
how he had cone to nake this recommendation originally to the Governnent of
Fiji. It was concluded that size limts had to be tailored to fit the
particular exploitation pattern in the area.

Sout h-east Africa and Madagascar

Further surveys had been undertaken in south-east Africa, Mzamnbi que,
Madagascar, Europa |Island and the Mascarenes and some totally unexploited
rookeries were discovered, providing valuable opportunities for baseline
research into natural popul ations. M. GCeorge Hughes's report is contained
in Paper 10.

In the ensuing discussion on sex ratios in turtle populations, M. Hughes
mentioned that the ratio of male to fenale green turtles in the conpletely
unexpl oi ted Europa popul ati on was approximately 1 to 3 or 4. Professor

Carr pointed out that apparent sex ratios near breeding grounds changed
with the season, there being 2 or 3 nales per fenale in Costa Rica in early
August, about 1 to 1 in md-August and no nales left in |late August. Dr
Bustard added that in Australia there may be only four nonths of mating
activity on a nesting ground where turtles nested el even nonths out of the
year.

Sur i nam

Dr. Joop Schulz report on the turtles of Surinam (Paper 11) was presented
in Dr. Schulz' absence by Dr. Pritchard. Discussion emphasized Dr. Schul z'
di scovery that nests which had been |ocated by probing thereby breaking one
or two eggs, gave seriously reduced hatchi ng percentages when transpl anted
to a hatchery, even when the broken eggs were discarded. Professor

Hendri ckson and M. Mark Fi sher gave instances fromtheir experience
showi ng the necessity for freedom from extraneous bacteria for successfu
hat chi ng of eggs.

Reports were also presented from Col onbia, Trinidad and Tobago and | ndonesia
These are contained in Papers 12, 13 and 14.



The interest of the Goup also focused on inportant nesting islands such

as Al dabra, Astove and Aves; Specific Goup menmbers were given responsibility
for nmonitoring the turtle conservation situation on these islands. Further
informati on was to be sought on turtles in Brazil, Cuba, Java, Pakistan,

Peru, the Seychelles and Turkey.

3. THE TURTLE | NDUSTRY

A valuable feature of this second neeting was the attendance of a director
of the world s first turtle farm Mariculture Linmted of G and Cayman Isl and
in the British Wst Indies, and the head of Europe's leading turtle soup
firm Their contributions are given in Papers 15 and 16

Mariculture is pioneering comercial farming of sea turtles, a process
which, it is hoped, eventually will reduce the pressure on dw ndling

natural sources. The venture began in 1968 and some 44,000 green turtles

are at present being raised. The trade in turtle products, in addition to
nmeat and eggs, includes calipee (the cartilaginous material taken from anong
the bones of the belly shell) for soup, hides for turtle |leather, shells

for "tortoise-shell", oil for cosnmetics, and even stuffed yearling turtles
for souvenirs. Sea turtles and their eggs have al ways been an inportant

| ocal source of protein in the tropical areas where they nest, but this
non-conmercial use is considered less of a threat to the various species.

Certain dangers of w de-scale turtle farm ng were discussed by the G oup;
anmong these was the bad exanple of foreign industrialists having access

to eggs on protected beaches, and the possibility of hybrid or exotic green
turtle stocks being accidentally released into the Caribbean. Among ot her
drawbacks, this woul d nake Zoogeographic studies of green turtles nuch

nore difficult. In reply, M. Fisher assured the Goup that Mariculture was
working hard to breed its own stock of turtles, and had recently transfered
its stock to inland concrete tanks, fromwhich the possibility of accidenta
escape was negligible. He underlined the fact that, in addition, Mariculture
took eggs from areas where they were doomed anyway whereas when hatched in the
farm they had a high hatching and survival percentage.

Dr. Bustard described six cottage-industry pilot research turtle farns which
had been started in Torres Strait under hie supervision. Professor Carr
nmentioned that green turtles were being farmed, on a small scale, in Cuba
and Ms: Goodwi n nmentioned plans by Law ence Rockefeller to begin captive
culture in the Virgin Islands for re-stocking purposes.

M. Lusty outlined the part played by the European Turtle soup industry in
marine turtle conservation and utilization. There was some discussion of
the best size limts to set on those turtle popul ati ons which were not
deened to require conplete protection. M. Lusty assumed that taking old
turtles would cause less harmto popul ations than taking young ones; on
the other hand, Drs. Hirth and Bustard reconmended that in certain areas



in the South Pacific the maxi mum allowable length be set at 35", i.e.
just short of mature size. Professor Hendrickson added that in Sarawak it
was possible to observe which fenal es were reproductively senile, and
which were thus available for exploitation w thout jeopardizing the

popul ati on. Professor Carr also stated that ol der females, before
degeneration had set in, were nore regular and copious in their [|aying.
It was concluded that size limts would have to be tailored to suit

the particular exploitation pattern of an area.

The del egates agreed that the European turtle soup market posed no threat
to turtle survival; nuch nore serious was the growing market for turtle
products in Japan and the turtle steak market in coastal areas of the
United States.

4. FOOD AND AGRI CULTURE ORGANI SATI ON

The report fromF. A O on its present and future marine turtle programe
is contained in Paper 17.

Dr. Dietrich Sahrhage underlined that |1UCN shoul d encourage those countries
that need it to request a marine turtle expert to assist themin marine
turtle research and managenent. Additionally, where an F.A QO fisheries
project already existed, Dr. Sahrhage offered to act on the advice of the
Goup on specific '"turtle needs' in that area. Dr. Budowski offered | UCN
advice also on the selection of experts for specific F.A O turtle projects.

The Group agreed to collaborate in the publication of F.A O Synopses of
Bi ol ogi cal Data on Species of Comercial Inportance and to ensure no over-
lap with IUCN s series of Monographs on Sea Turtles. It was al so deened
inmportant that F.A.O be provided with draft outlines for the preparation
of Species ldentification sheets for Statistical purposes on turtles, as
well as with a draft outline of a leaflet with the description of hatchlings
and small turtles which could be used to encourage fisheries people and
other finders at sea to report captures of such turtles in order to obtain
information on turtles during the 'lost year'. A joint project will be
undertaken to produce a Field Manual on turtle identification, biology,
managenment and conservation for fisheries workers and training purposes.

Exami nation of F.A O catch statistics revealed that Japan and Mexico
produced by far the highest tonnage of turtle nmeat (16.6 and 14.7 thousand
nmetric tons respectively in 1968). The next highest was Cuby with a figure
of 1.2.

It was also pointed out that the total tonnage given for 1968 (the I atest
figure), 34 thousand netric tons or 34 nillion kilos, represented a harvest
of approximately one third of amllion 100 kilo turtles. It is assumed
that only 50% reporting occurs (as in the case of Mexico) and that the
actual average weight of turtles taken is less than 100 kil os; therefore
approximately 1 million turtles are killed in a year.



- 18 -
The prelimnary results of an exploitation survey by a nenber of the G oup

are contained in Paper 18. The need was stressed for nmore detailed inform
ation fromcustonms returns, catch statistics and other sources.

5. | NTERNATI ONAL MARI NE TURTLE CONSERVATI ON  PROGRAMVE

I ndi vidual species - Leatherback

In view of the precarious survival status of the |eatherback turtle,

Der nochel ys coriacea, in South-east Asia, Dr. Bustard proposed that strong
recomendati ons be nade to the appropriate governnental agency in West

Mal aysi a, stressing the inportance of the Trengganu | eatherback nesting
colony and urging that the nost densely-nested part of the beach, Ratau
Dal am be declared a nature reserve.

Hawksbi |

It was stressed that the hawksbill turtle, Eretnochelys inbricata, was
seriously endangered by the calipee and trophy trade. Menbers of the G oup
were unaninmous in their decision to condemn the practice of killing hawksbil

and other sea turtles for the primary purpose of selling the shell or the
entire stuffed animal to tourists. Approval was given by the Goup to

suggestions for an anti-tortoiseshell canpaign and for a rearing programe
to reduce the pressure on wild stocks. The latter would be explored by Dr.

Bust ar d.

| UCN Advi sory Service

As a result of the discussions on turtle exploitation and turtle farmng,
it was decided that IUCN should informall governments with appreciable sea
turtle resources of the follow ng statenent:

"The ITUCN Marine Turtle Specialist Goup reiterates its concern at continuing
uni nhibited marine turtle exploitation and the growh of uncontrolled turtle
"farmng’ or rearing enterprises and hereby undertakes to advise government
departnents that wish to draw up turtle conservation and nanagenent schenes
or that may be approached by 'enterprises wi shing to slaughter turtles or
purchase eggs. IUCN will give appropriate advice in the light of the nationa
and overall status of the popul ati ons concerned".

It was stressed that this decision inplied greater efforts on the part of
the Goup to build up the overall picture of the status of marine turtle
stocks throughout the world and to determ ne which popul ati ons could sustain
exploitation. It also inplied a nonitoring function for the G oup.

Educati on Canpai gn

Ms. Goodwi n proposed that sone twelve-nonth period in the not-too-distant
future be designated 'The Year of the Turtle', during which efforts would
be made to enlighten the public as to the precarious survival status of sea



turtles, and solicit their support for conservation projects. This
proposal was supported by nenbers of the Goup and the World Widlife Fund
who offered to collaborate actively in the canpaign. Ms. Goodw n agreed
to draw up a plan of procedure.

Captive culture

Menbers of the Group agreed that turtle protection or restoration

progranmmes shoul d concentrate on allowing the young turtles to follow as
natural a life cycle as possible; thus, eggs should only be transplanted

to hatcheries when absolutely necessary, and hatchlings from hatcheries
should be allowed to run down the beach into the sea. Al so hatchlings

should not be transported to distant beaches for rel ease, nor should they

be kept in '"holding tanks' for prol onged periods of tine. These restrictions
woul d be wai ved, however, in the case of small-scal e experinmental programes.

O her points nentioned were the need for a central tagging repository for
the African region and a project for taggi ng young | oggerheads which
congregate round the Azores to determi ne whether they followed the Qulf
Stream This arose fromthe considerati on of Paper 19 on Ccean Records of
Turtles by Professor Leo Brongersna

6. RESEARCH PRI ORI Tl ES

Dr. Bustard presented the findings of the committee appointed at the 1969
meeting to evaluate research priorities (Annex 1). There was sone di scussion
as to the desirability of establishing such rigid categories for projects,
and Professor Carr expressed concern that novel projects which did not
clearly lie within one of these categories nm ght not receive fair consider-
ation for funding. It was decided that all Goup nenbers would be consulted
when projects fromoutside sources or outside the priority categories were
bei ng consi der ed.

Detail ed projects would be prepared by Goup nenbers within the broad

categories delineated in Annex 1. This would provide a nmeans of ascertaining
gaps in know edge and a basis for approaching individuals in key regions.

7. ORGANI SATI ON OF SSC MARI NE TURTLE SPECI ALI ST GROUP

Members considered that the adnministrative servicing of the Goup should be
kept separate fromthe task of determning and filling gaps in world turtle
know edge. It was therefore decided to appoint Dr. Pritchard as Specia
Investigator to the Group and that the task of scientific and administrative
co-ordi nation of the Group should be the responsibility of a separate person
enpl oyed part-tine of full-tinme at Morges to work specifically on narine
turtles.



It was agreed that the turtle group newsletter should be witten in and
distributed fromMrges, by the Co-ordinator of the G oup, Goup nenbers
being reminded to send contributions by postcard shortly before each
issue went to press. It was decided the newsletter should be issued twice
a year and that it should contain material on the work of G oup nenbers
and probl ems encount ered.

A wider representation was required on the Goup but the Goup should not
be allowed to become unwi el dy. A category of associate nenbership to the
G oup was established whereby concerned scientists could co-operate in
the work of the Goup without being required to attend meetings or nake
deci si ons.

The need for nore funding was enphasized and it was suggested that
agencies with interests in food-production, such as AID and the Rockefeller

Foundati on shoul d be approached.

It was decided that:

(a) four days should be allotted to the biennial neeting in future
to allow for greater interchange of ideas;

(b) it was desirable to hold the neeting fromtine to tine in an area
of particular concern to turtle conservation; if, therefore, a
suitable offer for hosting the nmeeting was made within the next
twel ve nonths, this should be accepted. Goup nmenbers were requested
to bear this decision in m nd;

(c) the next meeting should take place in early April 1973



Paper No. 1

REPORT OF SCI ENTI FI C CO- ORDI NATOR
OF THE | UCN MARI NE TURTLE GROUP
FOR 1969-1971

by P.C.H Pritchard
Departnent of Zoology, University of Florida

Since 1969, a marine turtle secretariat has been maintained in Gainesville
whi ch has acted as the scientific centre for the Marine Turtle G oup and

as clearing-house for all queries and requests for action directed to nyself
fromthe 1UCN Secretariat, menbers of the Group and from other biol ogists,
conservationists and nembers of the general public interested in sea turtles.
Tal ks on conservation both of sea turtles and in general have been given.

Informati on has been gathered fromvarious sources, including menbers of the
Group, on the leatherback turtle Dernochelys coriacea; this data has been
publ i shed as |1 UCN Monograph No. 1, 1971. The pronotion of simlar species
nonogr aphs is being continued, in consultation with FAQ,L work was comenced
on the loggerhead Caretta caretta and Kenp's ridley Lepidochelys kenpi reports.
Dr. Hrth had agreed to wite the green turtle Chel onia nydas report and

Dr. Bustard the flatback turtle Chelonia depressa report, and both these were
in progress.

Fi el d work was conducted by nyself at various periods in the two years. Two
2-month trips were nmade to the Gal apagos |slands, tagging green turtles

Chel oni a nydas agassizi on the nesting beach and mappi ng nesting grounds

t hr oughout the archi pel ago. Leatherback taggi ng operations were continued
during the sumers in French Guiana, with a total of well over one thousand
animal s tagged on the world's nost inportant beach for this species. This
work is reported in Papers 4 and 5 of these proceedings and in the Wrld
Wldlife Yearbook 1970-71.

Avisit was paid to Tamaul i pas beach, Mexico, in May 1970, to investigate

the re-opening of the close season on Kenp's ridley for a comrercial enterprise.
As a result of my report, interventions were instigated at the highest [evel

The arri bada of nesting females finally failed owing to bad weather and the
take of trutles consisted of only a few specimens. Further high-Ieve
interventions were instigated to the Governnent of Guyana and to the

Governnment of Yenmen and ot her decisions taken at the 1969 neeting were

f ol | owed- up.

Contact was made wi th the managenent of Mariculture Limted, G and Cayman
Island, in 1969 after the first neeting of the Marine Turtle G oup. The
pros and cons of turtle farmng were discussed and the way paved for a



fruitful collaboration with the Group. The presence of M. Mark Fisher
with us today is an indication of this nmutual interest in exchanging
vi ews, information and reconmendati ons.

The work of the Group as a whole consists of a sunmation of individual
actions, nost of which will be described in the papers to follow.

Finally, | should like to express ny appreciation of the continued support
and interest of the World Wldlife Fund, through its United States National
Appeal , for the work of the Marine Turtle Group and, in particular, for
supporting ny own work.



Paper No. 2

MARI NE TURTLES | N QUEENSLAND, AUSTRALI Al

by HR Bustard
Research School of Biological Sciences, Canberra

1. Nati onal (Regional) Situation Report

(a) Cener al

Al'l but one of the world' s seven species of sea turtle (Kenp's
ridley is the exception) occur in Queensland waters and, apart fromthe
| eathery turtle, all have known nesting grounds in Queensl and.

Popul ati ons of the green turtle (Chelonia nydas) are large as a result of
active conservation over a period of 40 years. The species is widely dis-
tributed in Queensland, with the nost inportant rookeries occurring in

sout h-central Queensland (Capricorn and Bunker groups of coral cays, which
formthe southern limts of the Great Barrier Reef) and, in the north, in
the Qulf of Carpentaria (Bountiful and associated islands) and around the
northern limts of the Great Barrier Reef (Raine Island, Branble Cay).

The flatback (Chelonia depressa) nests as far south as Bundaberg in south-
east Queensland, with substantial rookeries further up the coast and on
coastal islands as far south as d adstone (south-central Queensland). Most
i mportant rookeries occur for the species on islands in the Qulf of
Carpentaria (Crab, Bountiful). Since the latter are uninhabited Abori ginal
Reserves, the flatback nust be considered safe at the present tinmne.

The | oggerhead (Caretta caretta) nests extensively on certain islands in
the Capricorn-Bunker Goup at the south of the Reef, and on the adjacent
mai nl and. An inportant rookery is under surveillance at Mon Repos beach
near Bundaberg. Little nesting appears to occur in the north of the State.

The hawksbill (Eretnochelys inbricata.) long remained an anomaly in that
no Australian nesting grounds had been reported although adult and part-
grown hawksbills were of fairly common occurrence in Queensland waters.
Breedi ng grounds for the species have now been |ocated on a nunber of
Torres Strait islands (see Research).

The Pacific Ridley (Lepidochelys olivacea) is now known to nest fairly
extensively on the mainland and islands in the Northern Territory part

of the @ulf of Carpentaria and reports of nestings in the Queensland area
of the @ulf have been received. These will be checked as soon as possible.
This species certainly nests in the Wellesley Islands at the south of the
@il f of Carpentaria.

1 - This paper is not intended to be conplete in itself and should be read
in conjunction with Appendix X of 'Marine Turtles' 1UCN Publs. N.S. Supp.
Paper No.20 (1969). The present paper deals w th advances during the |ast
two years.



The leathery turtle (Dernochelys coriacea) has a well-nmarked nmigration
pat hway down the coast of south-east Queensland. However, no Australian
nesting grounds are known. Individuals are accidentally caught in shark
nets and rel eased. Taggi ng of such individuals is now underway, it being
anticipated that about 50 will be tagged each year.

(b) Expl oi tation

All sea turtles in Queensland enjoy total protection (see (c)), so
that there is no legal exploitation. Poaching is considered insignificant.
Aborigines and Torres Strait |Islanders, who are not covered by wildlife
| egislation, are allowed to take turtle for their own use. However, their
influence is now extrenely slight as they are becom ng settled and do
l[ittle hunting. The only exception to this is in the extreme north where
turtles are still actively hunted particularly in parts of Torres Strait.

(c) Conservation

Queensl and has an unbroken record of conservation stretching back
al most 40 years. This culnmnated in the 1968 |egislation, gazetted follow ng
advice fromme, which extended total protection for turtles and their eggs
fromthe green turtle to all six species and extended the area covered by
the legislation to the whole of the State of Queensland (this includes al
islands of the Geat Barrier Reef and virtually all islands between north
Queensl and and Papua).

A nunber of inportant sea turtle rookeries were already National Parks
(Heron Island, Fairfax Islands, Hoskyn |Islands and Lady Musgrave Isl and

in the Capricorn-Bunker Goups of islands). However, it becane clear that
the ultimate in sea turtle conservation would only be achieved when the
1968 | egislation was conbined with adequate National Parks to safeguard

the future. of all species nesting in the State of Queensland. Unfortunately,
information on sea turtles was fragnmentary or non-existent outside of the
Capricorns, where ny research programme has operated for the |ast seven
years. It was essential to locate and map all key rookeries (see Research).

Educati on

W are continuing to foster wide public interest in sea turtles.
Extensive public relations are conducted at our research headquarters at
Heron Island and also at M Linmpus's tagging station near Bundaberg. The
programe of newspaper articles and rel eases, sen-popul ar magazi ne
articles and radio and T.V. talks is being continued and extended where

possi bl e.

Resear ch

In addition to ny own |arge-scale sea turtle popul ati on ecol ogy
study based at Heron Island and adjacent islands of the Capricorn G oup
| ampleased to be able to report that M. Colin Linmpus has now been
wor ki ng on the |oggerhead rookery at Mon Repos beach near Bundaberg for



several years. This rookery includes a small nunber of nesting flatbacks
which are also under surveillance. Furthernore, | have now extended ny
research efforts to the northern end of the Great Barrier Reef. During
summer 1970-71, tagging operations were started at Canpbell Island (a

m xed hawksbill/green turtle rookery), near Darnley Island in eastern
Torres Strait. It is hoped to tag other islands in the area including

one near Murray Island on the Barrier and possibly also Branble Cay.
Certainly a couple of continuing |long-term tagging operations are planned
for the extreme north.

Sel ected references to nmy own research work, particularly on green and
| oggerhead turtles are given in the bibliography.

The nost significant devel opnents to report since the last Mrges neeting
have all stemred from generous support given me by M. Herbert MIIls and

the United States National Appeal of the Wrld WIidlife Fund. Wth the U. S.
Appeal 's support | was enabled to carry out exhaustive sea turtle natura
resources surveys throughout the whole of Queensland. Hence the picture has
changed dramatically since ny report to the 1969 Morges neeting. |nfornmation
exists for the whole of the State and followup ground work is well advanced
as aresult of initial aerial surveys. Now that we know the key areas for
the various species, applications are being made to secure additional

Nati onal Parks to safeguard very inportant nesting beaches.

Furthernore, the support of the U. S. Appeal allowed ny know edge of the
Queensl and situation to develop to a stage where the CGovernnent becane
actively interested. At the 1969 neeting | was an active proponent of turtle
farming - at a pilot research level. The Commonweal th (Federal) Government
has now provided funds for research firms which are being sited in eastern
Torres Strait. These will be operated at a research |evel under ny overall
control for a period of between 3 and 5 years. At the end of this tine |

will submit a full report on the work to both Federal and Queensland State
Governnents. This will enable Government to decide whether to allow
commercial turtle farm ng subject, of course, to proper safeguards.

At the time of witing, 5 farms all based on the green turtle, are in
operation and a snall nunber of hawksbill turtles are being reared experinent-
ally also. Dr. Harris, an ecologist with interests in energy flow through
natural popul ations of aninmals, has been recruited to the project and wll
work both on the penned juvenile turtles as well as on the wild turtles
utilizing the turtle grass beds. Productivity studies are |ong overdue and
using this approach we are confident that much new information of both pure
and applied interest can be gathered during the next few years.



2. Nati onal Requirenents

(a) Resear ch

It would appear that the |ogical research required in Queensl and
is nowin operation. This is not to say that nore funds and personnel
could not be used to advantage. However, within the franework of our
comitnents and available funds | feel that real progress is now being
made. Provision of additional outside funds for sea turtle research in
Queensl and no |onger has a high priority. However, funds to enable the
present delegate to attend this neeting could not be provided by the
State of Queensland, and it is appropriate to point out that although I
have received every co-operation fromthe State of Queensland over the
many years | have worked there, all funds have had to be raised outside

Queensl| and.

(b) Conservati on

No problens exist at present due to the excellent |egislation
prohi biting exploitation. However, pollution, especially fromnm ning
operations in the future, remains a worrying mddl e-termproblem

APPENDI X |

Western Australia

The current situation is closely rem niscent of the Queensland scene of

7 years ago, when | started my long-term research programe there. The
CGovernment is aware of, and interested in, problens of sea turtle conservation.
Exploitation is greatly restricted - only two people are licensed to take
turtle and then only in specified areas. Full details of turtles taken are

a feature of the permits, which are subject to annual renewal.

The CGovernnent woul d wel cone any research activity on turtles in Western
Australia but would not necessarily conmit finance.

What is required is finance to carry out a sea turtle resources survey in
Western Australia sinmlar to the one | have just conpleted in Queensland.
This would seemto be the sort of project which WWF. should support. The
cost to themwould not be large, especially when viewed in terns of the
likely pay-off. | can state that the Governnment of Western Australia would
give the nost careful consideration to any requests for National Parks
specifically for sea turtles (these can only be requested when we know what
turtles occur where), and would be guided nost closely by me, or the expert
undertaking the work, in deciding about any future exploitation.



| have just had a letter fromthe Director of the West Australian Depart-
ment of Fisheries and Fauna urging me to try to raise finance to under-
take the turtle survey.

Western Australia remains one huge area of the world with stable Govern-
ment and presunably sizeable sea turtle resources, for which information

is alnmost conpletely lacking. Even the Western Australian (Natural History)
Museum hol ds virtually no turtle material.

APPENDI X 2
Fiji
Since the |last Morges Sea Turtle Meeting, | have visited Fiji tw ce and

carried out investigations into the sea turtle situation there with support
from the Fauna Preservation Society. A detailed report was submtted to
the Fiji Governnent and the public version published in Oryx (Septenber
1970) .
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Paper No. 3

RESEARCH AND CONSERVATI ON PROBLEMs | N COSTA RICA

by Archie Carr
Department of Zool ogy, University of Florida

Since the last neeting of the Marine Turtle Goup in March, 1969, there
have been both advances and setbacks in the outl ook for sea turtle
conservation in Costa Rica and the Cari bbean. Since the begi nning of our
work at Tortuguero, Costa Rica, the green turtle popul ati on under study
there has seened to enbody nost of the problens and conplexities that

pl ague any effort to intervene on behalf of a migratory animal that is at
once economcally valuable, prone to cross international boundaries in its
reproductive travel, and heavily exploited on both its breeding and feeding
grounds.

In July 1968, with the help of FAO, representatives of Panama, Costa Rica
and Ni caragua nmet at San José, Costa Rica, and reached an agreenent to
suspend exploitation of the green turtle for three years pending the
devel oprment of a plan that would insure

(1) survival of the species, and a sustained yield of the green turtle
resource, and

(2) an equitable share in profits fromthe resource for Costa Rica
custodi an of the nesting ground of West-Caribbean Chel onia, but
Wi t hout a year-around pasture ground or resident popul ation.

After reaching this accord the del egates went hone to get what was

expected to be alnost automatic ratification for it. Approval was pronptly
received from Panama and Costa Rica; but no further word of the matter cane
fromNi caragua, and in subsequent nonths exploitation of the Mskito Cay
green turtles continued there. The Cayman turtle boats that fornmerly
operated on the Mskito Bank were barred fromthe region, but N caraguan
turtlers worked with increased intensity. So this promsing first inter-
national mgratory turtle agreenent has now di ssolved, and efforts to
arrange for renewed negotiations ought to be nade i medi ately.

At the Costa Rican nesting ground itself, the situation is somewhat nore
favorable. Al though the harpoon boats have not been wholly barred fromthe
waters off the rookery, their effort has been nade |ess devastating by:

(1D prohi biting them from approaching to within less than a nile of
the shore, and enforcing the restriction by nounting repeated,
irregul arly-schedul ed patrols by a Coast Guard | aunch; and
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(2) depl oyi ng wardens al ong the beach to disperse the poachers, who
either kill the nesting turtl s for calipee, or rig themw th buoys
and release themin the surf so that the waiting harpoon boats can
easily pick themup

For the offshore patrols, the Costa Rican Guard furnished a |aunch and crew,
and the Caribbean Conservation Corporation provided fuel and |ogistic
support. As lodging for the chore patrols, two canps were built by the

Cari bbean Conservation Corporation on its holdings on the heavily used

m ddl e section of the beach, and these were manned by personnel of the
Mlitary Police. This dual surveillance on |and and sea markedly reduced

i nroads on the Tortuguero colony during the 1970 season. Moreover, because
much of the best part of the nesting beach lies within the limts of the
recently approved, but not yet inaugurated, Tortuguero National Park, that
section will eventually receive additional attention fromthe park wardens.

Proposed Exploitation of the Pacific Ridley in Costa Rica

Anot her recent international conservation problemthat arose in Costa Rica
invol ved the Pacific Ridley, Lepidochelys olivacea, which nests all along
the Pacific coast and at |east occasionally forns big nesting aggregations
(arribadas) there. In 1970, the Mnistry of Agriculture was approached by
a foreign representative of the turtle leather industry with a request for
a licence to operate turtle boats and a processing plant. An argument
advanced in support of the petition was that Mexico was harvesting the
resource heavily, and that Costa Rica, by conparison, was regrettably
backward in this respect. The capture, in Costa Rican waters, of several
ridleys that had been tagged in Mexico was sonehow construed as evidence
that Costa Rica was contributing ridleys for the Mexican harvest - just as
on the Caribbean Coast, Costa Rican green turtles were being harvested in
Ni caragua. To some Costa Rican officials who were aware of the unstable
survival position of the Pacific ridley in Mexico, the situation seened

to present an opportunity for their country to nmake a constructive, fore-
si ght ed nove conparable to its decision at the Tripartite Geen Turtle
Conference the year before. Qher officials, however, felt that failure

to grant the concession would be an unwarrented hi ndrance of the current
effort to increase the production of the sea for human use. For several
nmont hs, articles for and against the proposal appeared in the press, and
sentiment on both sides grew strong. Finally, however, perhaps because word
of the decline suffered by the Mexican ridley catch reached Costa Rica, the
M nister of Agriculture denied the petition.

This was a precedent-setting decision, and one not easily reached; because
the animal involved was not, in the ordinary sense of the word, a clearly
endangered species. The Costa Rican officials recognized that the exploit-
ation already going on in Mexico was not based on results of the carefu
research and statistical data needed to ensure sustained yield, and so
shoul d not be augnented by further slaughter elsewhere. In thus resisting
pressure Costa Rica has again provided a nodel that other countries could

profitably follow
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Results of Research and their bearing on Conservation Problens

Limts of the Honming Goal at the Tortuguero Rookery

The taggi ng progranme at Tortuguero has continued to provide answers to
guestions that bear upon survival and management problens. One of these

is the uncertainty regarding the character of the signs that are read by

a female green turtle when at the end of her migratory journey she selects a
pl ace on the shore for her nesting enmergence. Although it has not yet been
proved, there appears to be a strong probability that when a young turtle
makes her first visit to a rookery she goes ashore where she herself hatched
several years before, and all her later renesting and remnmigration returns
are made at the same place. The nature and linmits of the "goal" involved in
these returns, however, have been wholly unknown. Local people famliar with
green turtle rookeries often claimthat a turtle cones back to "exactly the
sane spot" on each successive visit. This could by logic hardly be the case,
because exact spots on ocean beaches rarely retain their characteristics
fromone year to another. Smells change and di sappear, because w nd and
waves recover the surface or strip it away; drifted logs conme and go;

of fshore vegetation grows, dies, or is nodified by storns and hurri canes.
Even the subsurface topography of the approaches to be beach - the
arrangerment of spits and guts produced by the changing |ocal current

regi men - which mght serve as site signatures, are in nost places wholly
revised within any given year. Obviously, then, the hom ng mechanismof a
female turtle that hatched at Tortuguero, say, and passed her immature life
in a Nicaraguan pasture, is not one of detecting such signs as those. A
bird may cul mi nate each year's breeding migration by nesting on the sane
linb of the same tree, but fromlogic alone, it seens unlikely that the
homi ng goal of a green turtle could be any such clearly defined solid |and-
mark as that.

In fact, it would seemprobable that a discrimination process based on
rigid topographic cues would, for a green turtle, bring ultimte disaster

A much nmore useful honming sense would be one that took the bearer back to

a short section cf the shore w thout depending on the evanescent features

of foreshore topography as recognition signs. This logical conclusion now
seens supported by tag-return data at Tortuguero. We are no closer to under-
standing the nature of the goal, but its limts can be at |east roughly
determ ned. \What the usual (nopdal) fenale turtle returns to is not any
recogni zeabl e physical feature of the shore, but sinply a 200-netre section
of it. The average for some 865 returns was found to be a 1.4 kminterval,
and the range in return-intervals was fromO0-29 kilonmetres. Wile
delimting the goal in this way does nothing for our effort to explain the
homi ng sense, and even less to solve the durable problem of understanding
the open-sea navigation sense, it does suggest a mechanismfor the ecol ogical -
|y advantageous tendency to rendezvous at a good stretch of shore despite
year-to-year changes in the local physical features of that shore. Moreover,
the range in return-intervals suggests that new nesting colonies mght be
formed by occasional strays fromthe main aggregations. There remins, of
course, the problemof deternmining what there is about any single 200-netre



bit of a steadily changing ocean beach that nake it recognizeable to the
arriving mgrant.

Gowh after Maturity, and the Reproductive Cycles

Little has been known of the growth rate of the Atlantic green turtle after
sexual maturity is reached. The growh of fermales in intervals between
successive returns to the Tortuguero nesting shore is so slight that for
sone years it fell within the limts of our measurement error. Now, finally,
it can be shown that a turtle of the East-Caribbean col ony, once she has
nested, will growin overall shell |ength about 2.54 mmper year. It took
many years' accumul ation of data, and considerable statistical manoeuvring
to establish this figure, but it appears to be fairly reliable, for Costa
Rican fenale green turtles at |east.

Anot her question that has been answered was whether in a given female, the
two-year and three-year nesting cycles are fixed, or whether she may shift
fromone to another as tinme goes by. It is nowclear that such shifts occur,
and that changes fromthe three-year to the two-year period are nuch nore
frequent than the other way around. A sudden unexpl ai ned increase in such
shortened periods appears to have contributed to the exceptionally heavy
nesting on Tortuguero beach during the 1969 season, and it seens probable
that such shifts may regularly influence reproductive intensity. There is
some evidence of a four-year nesting cycle at Tortuguero, but it will take
nore tine to test the reality of this. Meanwhile the possible existence

of normal cycles longer than three years should be |ooked for at other
nesting grounds.

An obstacle to understandi ng popul ation levels and changes in the Tortuguero
colony has been the inpossibility of determining whether a fenale that arrives
without a tag is actually a new nesting recruit, or was sinply nmissed by
tagging crews on previous trips to the beach. This problemhas been aggravated
by what appears to be a broad range in shell-length in the turtles at the

tine they reach maturity. It seens evident that sone of the l|arger individuals
in a population are big because they are old, while others are above average
in size because of hereditary or ecological factors - that is, because they
grew big before beconming sexually mature and going to the nesting beach. It
has thus not been possible to say that a given snall nester is young, and

that a given big one is old, and this uncertainty has hindered appraisa

of events in the breeding colony. Although it is still not possible to
di stingui sh between young and old females in the larger size groups, it is
now cl ear that any Tortuguero fenmale with a shell Iength of one nmetre or

less that arrives without a tag is al nost always a neophyte, and not just
an individual that was m ssed on previous nigrations.

Knowi ng this affords another neans of explaining fluctuations in the nesting
colony. At Tortuguero in 1969, besides the increase in breeding produced by
the shortening of reproductive cycles, there was a significant increase in



the nunber of one-metre neophytes. Wile the increase caused by cycle-
change was no true gain in the colony, that due to the arrival of nore
neophytes was a real increase. The greater nunber of recruits was perhaps
attribuable to some of the conservation advances made on the rookery
during the period fromsix to ten years earlier. The inportance of the
one-metre index as a criterion in judging trends in the population is
obvi ous.

The Question of Conposite Breeding and Feedi ng Col onies

Once the green turtle had been shown to be a long distance migrant, the
next question to be answered by the taggi ng programme was whet her the whol e
breedi ng colony at Tortuguero came from a single residence ground or from
several parts of the Antillean Caribbean region. The latter soon proved to
be the case. This information made it clear that the popul ation could be
effectively protected only by international agreement. Now, a related but
sonewhat nore intractable question of ecol ogical geography seens about to
be answered. It is whether a given resident population includes turtles from
only one, or fromnore than one breeding ground. Information on this point
is coming fromthe coast of Brazil, where tag returns from the Ascension

I sl and programre have heavily overl apped those from the tagging project at
the Eilanti Reserve in Surinam While there is sone evidence to support

the strong geographic inplication that Ascension and Surinam green turtles
are genetically slightly different fornms and that both are different from
the Cari bbean green turtle, this has not yet been corroborated. The
Ascension nesters are recruited fromboth north and south of the Bul ge

of Brazil, and evidently fromnowhere else. The northern localities extend
northward along the coast to Paranai ba. During the past two years, returns
of tags put on turtles at Eilanti Beach have conme in fromvarious localities
south of the Amazon nouths. The southernnost of these was Natal. It is
therefore clear that two green turtle popul ations of w dely separated
points of origin deploy along the northern coast of Brazil and overlap
there for a distance of at |east 500 mles.



Paper No. 4

SEA TURTLES I N THE GALAPAGOS | SLANDS

by P.CH Pritchard
Department of Zool ogy, University of Florida

Two species of Sea turtle - the East Pacific green turtle, Chel onia nydas
agassi zi, and the hawksbill, Eretnochelys inbricata - have been recorded
fromthe Gal apagos |slands. The hawksbill is rare, and even |local residents
have never seen it nesting. The green turtle, however, is quite abundant and
nests on many of the islands. Nesting takes place innearlyall nonths of
the year, but is concentrated in the nonths of Decenber, January, February
and March. This nesting season coincides roughly with the 'wet' season in
the | ow ands; at other times of the year it is probable that the extrene
heat and dryness of the sand in the nesting areas is detrinmental to

i ncubation of eggs as well as the excavation of the nests. The npst

i nportant nesting areas are as follows:

James Island: Espunilla Beach in Janes Bay; also small unnamed beaches
al ong north-east coasts.

Bart hol onmew | sl and: both beaches, but principally the south-west one.

I ndef ati gabl e |Island: nany snall beaches along the north coast, fromthe
nort h-east corner of the island to Borrero Bay.

South Seymour (Baltra) Island: extensive beaches on west and sout h-west parts
of island.

Al benmarl e Island: Quinta Playa, between Villam | and Cape Rose; some
nesting also at Urvina Bay, Black Cove (north of Tagus Cove), and
on small beaches north-east of Cape Berkel ey.

Sone nesting also occurs on Bindl oe, Hood, Charles, and Barrington islands,
but the precise extent is unknown.

On many beaches, extensive areas of rough |lava rocks are exposed by | ow
tide, and turtles are forced to nest at md- or high tide; where such rocks
are absent, nobst nesting takes place in the first half of the night. Nesting
occurs during all phases of the noon, but is nbst abundant at spring tide
and full moon. Surprisingly little nesting occurs on two of the best and

| argest beaches in the islands - Tortuga Bay in south Indefatigable I|sland,
and Villani| Beach in south Albemarle. This may be because of their exposure
to direct inpingenent by the Hunbol dt Current.

Gal apagos green turtles are substantially snmaller than those of the Atlantic
Ccean, the average carapace |ength of breeding fenales being about 32 inches,
and the average wei ght probably about 150 |bs. Cutch size is also smaller,



and it is very rare to find a nest with nore than 100 eggs, the average
bei ng about 80. Inter-nesting intervals are not known. About 185 turtles
were tagged on various beaches in the islands in January to March 1970,
and about the same nunber in early 1971; no turtles tagged in 1970 were
found in 1971. The migrations of the Gal apagos turtles, if any, renmain
unknown; a single turtle tagged at Janes Bay was recovered several nonths
|ater at Puerto Nunez, Indefatigable Island. Turtles are reported to be
seen nuch less frequently in the md-nonths of the year than in the breed-
ing season; on the other hand they have no necessity to |eave the islands
in search of food as they have plenty within very short distances of the
nesting beaches. Caul erpa al gae and mangrove roots and shoots apparently
forma substantial part of the diet. Very little data are available on the
presence of turtles off the Ecuadorian coast, but green turtles sold in
the market in Guayaquil are said to have been caught near the island of
Puna in the nmouth of the Quayas River.

There is no evidence that turtles are presently dinmnishing in nunbers
in the Gal apagos |slands, and no special conservation progranmmes are
necessary except that a substantial total nunber of turtles should be
tagged to investigate the possibility of their migrating to other areas
and being slaughtered in excessive nunbers. Present nortality in the

i sl ands may be summarized as foll ows:

Loss of eggs:

At Janes Bay (though not apparently on other beaches), nearly all eggs
laid are eaten by feral pigs. José Villa spent four nonths on Janes |sland
in 1970, and shot about 1,500 pigs; however it is estinmated that about
twice this nunber renmain and their reproductive potential is very high.

A very snall nunber of people eat turtle eggs, but | doubt if nore than

a dozen or two nests a year are used for this purpose. On beaches of very
hi gh nesting density (such as sone of those of northern |ndefatigable
Island), turtles nesting towards the end of the season are liable to
destroy the nests of earlier turtles by their own nest excavations.

Loss of hatchlings:

Hatchlings are eaten in some areas by feral cats, as well as by night
herons and sone other birds. Frigate birds eat nearly every hatchling
that emerges fromits nest by daylight in sone areas; however, daylight
energences are conparatively few and tend to occur during cloudy, danp
weat her when surface sand tenperatures are |lower than usual. Ghost crabs
are plentiful on sone beaches, and they probably kill small nunbers of
turtles.

Loss of adults:

A few people in the islands eat turtle neat fromtime to tine, but no-
where could it be considered a regular itemin the menu except at the
Ecuadorian military base on Baltra Island, where between 20 and 30 personne



are stationed. When supplies run lowit is common for a turtle to be picked
up on one of the southwestern beaches for the ness-hall. | was inforned
that one turtle is used for this purpose every two or three weeks.
Probably a greater source of loss of turtles on Baltra is the death of
turtles which become disorientated after nesting and fail to re-locate
the sea. Baltra is a very lowisland, while the beaches are noderately
steep. The sea cannot be seen froma turtle's eye |level over the hunp

of the beach, and a snall percentage of turtles lose their way after
nesting, eventually to perish in the equatorial sun. In February 1971
about thirty turtles in various stages of decay, from al nobst intact
animals to piles of powdering bones, could be seen behind the beaches

of south-west Baltra. One comes across turtles dead fromunknown causes,
both floating or on beaches, fromtime to tinme in many parts of the
archi pel ago. The extend to which the abundant sharks prey upon turtles

i s unknown, but groupers are known to feed upon hatchlings. Legislation
presently in force prohibits the export of any turtle product to the
mai nl and, and it is not even possible for scientists to obtain pernits
for the export of snmall nunbers of hatchlings.
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Paper No. 5

SEA TURTLES | N FRENCH GUI ANA

by P.CH Pritchard
Department of Zool ogy, University of Florida

The nost inportant sea turtle nesting beach in French Guiana - and one of

the nost inportant in the world - is situated between Point Isére, at the
confluence of the nouths of the Mana and Maroni Rivers, and the nouth of the
Organabo River. Although there appears to be no standardi zed nane for this beach
the nanme Sil ébache is used by sone of the |ocal people. The beach is conposed

of silica sand with, in sone parts, a considerable adnmi xture of shell, and in
many stretches the sand is fronted or underlain by nud. In one or two places
over the ten-mle stretch of heavily-nested beach, mangroves reach right

down to the sea. The beach is unstable, and |arge anounts of the beach materi al
are eroded away each year and re-deposited further to the west; recent

i nundation with sea water has killed trees for one or two kil onetres behind

the beach, and the forest is now represented by bleak, rotten stunps standing in
warm nuddy wat er.

The beach is by far the nost inportant nesting ground in the world for the

| eat herback turtle, Dernochelys coriacea. The peak nonths appear to be May
to July, but considerable nesting takes place both before and after these
dates. On a good mid-season night it is estinmated that about 300 | eatherbacks
nest; on any night in July 1969 or 1970 the investigator could tag well over
one hundred | eatherbacks on a single walk to the end of the beach and back
these tagging progranmes indicate that turtles re-nest at intervals of
around ten days, and may nest seven or eight tinmes within a season. A few
turtles tagged by Lands Bosbeheer personnel in Surinam during both the 1969
and 1970 seasons were found re-nesting later in the sane season on Sil ébache
Beach. As yet no recoveries of turtles fromone season to another have been

made.

Four other species of sea turtle have been recorded nesting at Sil ébache;
the green turtle (Chelonia nydas) and the olive ridley (Lepidochelys
olivacea) are both noderately common, the forner sonewhat nore than the
|latter; up to about five green turtles, and two ridleys, have been
encountered in a single night. The |oggerhead (Caretta caretta) has been
seen once, and the hawkshill (Eretnochelys inbricata) two or three tines.

Exi sting protective |egislation:

No turtles may be killed or turtle products sold, nor eggs collected, bet-
ween 1 May and 31 July (a period which enconpasses the three nonths of nost

i ntensi ve breedi ng).



Enf or cenent :

Nil.

Mortality of adult turtles:

During both 1969 and 1970, a few dead |eatherback turtles were seen on

the nesting beach. In tw cases it was evident that the turtle had becone
trapped behind huge piles of dead trees and roots, and had not been able

to reach the sea after nesting. Death in such cases probably follows both
from excessive insolation and exhaustion, coupled with respiratory problens
on land. Several other turtles were found dead, but w thout signs of
external injury or of having been trapped. It is possible that turtles
occasionally die fromthe exertion of crawming on land, this possibly

bei ng the nbst strenuous phase of the animal's life cycle.

Up to 1967, a few adult |eatherbacks were killed each year by shark

fi shermen, who used the animal's flesh for bait. However, this practice
appears to have stopped; not only is it nowillegal, but the principal
organi zer of the business, the former Mayor of the town of Iracoubo, is
no longer resident in the country. Turtle neat is very rarely eaten in
French Gui ana, the meat having been fed in large quantities to politica
prisoners at St. Laurent and on Devil's Island, in the 1940's; consequent-
ly the meat is now a |owstatus food, only considered suitable for
prisoners. Cccasional turtles are killed on the nesting beach by jaguars
Since the jaguar itself is a dininishing species, and only a few turtles
are killed in this way, no interference with this entirely natural
predation is reconmended.

Losses of turtle eggs:

The Carib Indians living on the banks of the Marow jne and Mana Rivers
still collect |eatherback eggs, but principally in the vicinity of their
villages. Only rarely do they make the arduous trip to the main beach and
when there, probably do not collect nmore than 3 or 4 per cent of the eggs
laid on any particular night. The practice is, strictly speaking, illegal
but it is probably not necessary, or even politic, to enforce the |aw

unl ess viol ations get out of hand.

Rat her |arge nunbers of nests are lost by beach erosion; an appreciable
proportion of nesting |eatherbacks nest very close to the sea, and their
nests are destroyed by the next spring tide or by the constant washing
away of beach material. Short of a massive transplantation progranme,
there is nothing that can be done to offset this |oss of eggs.

Towards the end of the breeding season, nests are so densely packed over
several mles of beach that perhaps one turtle out of five destroys an
earlier nest when excavating its own egg cavity.



Loss of hatchlings:

Ghost crabs are noderately numerous on the beach, and they kill sone
hat chl i ngs. When a clutch energes by daylight - as happens when the
surface sand has been cooled by persistent rain - there is sonetines a
heavy nortality fromblack vultures (Coragyps atratus) which are always
present in quite |large numbers on the beach.

Despite these various |osses, the overall outlook for the popul ation
appears to be very good. Probably fewer than one adult nesting energence
out of several thousand results in the female turtle dying while on the
nesting beach and, despite the various |osses of eggs, it is possible on
any night in June or July to see hundreds of hatchlings within fifty yards
of canp; the total nunbers reaching the sea successfully nust be extrenely

hi gh.

In 1969 and 1970, over 1300 adult turtles were tagged with 'Hasco' brand
cattle-ear tags on the proxinmal part of the trailing edge of the front
flipper; the tag is nunbered, and on the reverse side a reward is offered
in Spanish and English, and the University of Florida address given. As
yet no tags from | eat herbacks have been sent in nor have any season-to-
season recoveri es been nmade on the nesting beach, though they m ght be
expected in 1971. On the other hand, hundreds of instances of re-nesting
within a season have been recorded. The method of tagging is not 100.%
satisfactory, as the shell of the turtle can be damaged by the tag during
the vigorous foreflipper novenents associated with nesting, and there is
also sone indication that the flesh posterior to the point of the tag can
beconme necrotic and allow the tag to slip off.



Paper No. 6
NATI ONAL AND REQ ONAL REPORTS: MEXI CO

by Gustavo Casas Andreu
Sub-secretaria de Pesca, Mexico Gty

Progress in Programmes of Research and Managenent

Mexi co has continued with its programes of research and conservation of
the sea turtles which visit its beaches. These programres were initiated
in 1966. The. processes enpl oyed are known to all the specialists here
present since they were put forward in the 1969 neeting by Sr. Montoya.
For this reason | shall confine nyself in this report to pointing out
the results obtained during 1969-70.

Cenerally the programmes mentioned are carried out on beaches classified
as mmj or nesting zones, nanely:

A Pacific Ccean

A. 1. 'La Escobilla" Beach (96°44' Long. Wand 15°47' Lat. N) in the
Muni ci pality of Cozoaltepec, State of Oaxaca. Lepidochelys
ol i vacea, Chel onia nydas agassizii, Dernochelys coriacea schlegeli

and occasionally Eretnochelys unbricata squamata nest here.

A. 2. 'La Piedra de Tl acoyunque' (101°82' Long. Wand 17°16" Lat. N),
Muni ci pality of Tecpan de Gal eana, State of Guerrero. All the
speci es previously nentioned also cone to nest in this locality.

A. 3. "H Playon de M snmal oya' (105°00' Long. W and 19°59' Lat. N),
Muni ci pality of Tomatlan, State of Jalisco. Again, all the species
menti oned above cone to nest on this beach.

B. Atlantic Ccean (@l f of Mexico)

B. 1. "Barra Coma' (97°50' Long. Wand 23°10" Lat. N), Minicipality of
Villa Al dama, State of Tamaulipas. This locality is frequented
only by nesting fenal es of Lepidochelys kempii .

Results of the Research and Managenent Progranmes

The programmes have been chiefly dedicated to Lepi dochelys kenpii and to
Lepi dochelys olivacea, and only incidentally to other species. The results
have been:




Year 1969

A 1. "Playa La Escobilla', Mnicipality of Cozoaltepec, Oax.
Work was started in the nonth of August and concluded in the
mont h of Novenber. Protection was given to a total of 30 fenales
of Lepidochelys olivacea, which successfully laid eggs. 34,914
eggs were kept under watch, fromwhich 22,234 hatchlings were
obt ai ned.

A. 2. "La Piedra de Tlacoyunque', Minicipality of Técpan de Gal eana, G o.
Work began in the nonth of July and concluded in the nonth of
Novenber. Protection was given to a total of 1,000 femal es of
L. olivacea which arrived on the beach to lay their eggs. Altogether
90, 000 eggs were kept under watch during incubation, fromwhich,
during the period of the operation sone 15,000 young turtles
energed, anong which a nortality of 1.5% was recorded

A. 3. "Playon of M smaloya', Miunicipality of Tomatian, Jal. In this
regi on, work was begun in the nonth of July and concluded in the
mont h of Septenmber. Protection was given to a total of 150,000
femal es which nested in this zone. Altogether, sone 237,700 eggs
were kept under watch during incubation, fromwhich a total of
187,500 young L. olivacea was obtai ned

On the basis of this experience, it can be estinmated that something of the
order of 5 mllion hatchlings of L. olivacea emerged in natural conditions.
The incubation period was 50 days on average, at a tenperature of 29°C

B. 1. "Barra Coma', Municipality of Villa Aldama, Tanpa. In this zone
the work was started in the month of April and concluded in the
mont h of July. Protection was given to a total of 10,000 fenales
of Lepidochelys kenpii. Altogether 37,690 eggs were kept under
wat ch during incubation, |osses anmounted to 6% and 35,428 hatchling
Lepi dochel ys kenpii were obtained.

Year 1970

A 1. 'Playa La Escobilla', Municipality of Cozoaltepec, GCax. Work was
begun in August and concluded in November. Protection was given ,to the
total of 60,000 fenales of L. olivacea which nested on this beach
There was no control during laying and incubation, but the nests
made by the turtles in undisturbed natural conditions were then
given full protection fromthe attacks of dogs and |arge birds,
which are very abundant in this area. This protection is very
probably the accounted for the fact that there was only a 20%
nortality.

In the nonth of August and again in October, masses of fenale
L. olivacea arrived on the beach to nest, generally when there was
a strong wind fromthe south.



A 2. ‘La Piedra de Tlacoyunque', Minicipality of Tecpan de Gal eana, G o.
For reasons outside our control, no work was done in this area
during 1970, due to m stakes made in the administration of the
funds required for financing the operation.

A 3. "Playon de M smal oya', Municipality of Tomatlan, Jal. In this
zone, work was begun in the nmonth of July and concluded in
COct ober. Protection was given to a total of 60,000 ferales of
L. olivacea, which came to nest on this beach. 128,200 eggs of
L. olivacea were kept under watch during incubation, 76,200
hat chl i ngs bei ng obtained, which indicated a nortality of 40%
In this locality, also, the peak nunbers of fermales visiting
the beach were recorded in the nonths of July and August, during

the incidence of very strong southerly wi nds.

B. 1 "Barra Coma', Miunicipality of Villa Aldama, Tanpa. Work in this
area was begun in the nonth of April and concluded in the nonth of
August. Protection was given to the total of 2,000 ferales of L.
kenpii which arrived to nest on this beach. A total of 32,620 eggs
was kept under watch during incubation and a nortality of 42%was
observed. Thus only 19,748 hatchlings were obtained, in which there
was a further nortality of 2% after birth, so that the total
actually released into the sea was 19, 353.

The presence on the beach of groups of fermales, snall in conparison
with those of the Pacific coast, was recorded in the nonths of
April, May and june, when there was a strong north w nd.

In order to check the weights and growmh rate of newly emerged
hatchling L. kenpii, data were obtained froma sanple of 100
hatchlings: at three days after enmergence, their total |ength
averaged 7.15 cmand their weight averaged 23.30 grans; at 23 days
after birth, the average total length recorded was 7.71 cm and
average weight 27.70 grains, that is to say an increase of 56 nmm
in length and 4.40 g in weight.

Mar ki ng Programre

In continuation of the tagging progranmes carried out by Mexico since 1966,
160 speci nens of Lepidochelys kenpii were tagged in 1969 on the beaches of
Barra Coma, Tanpa. On the Pacific coast, 34 exanples of L. olivacea were
tagged on the beaches of M snmmloya, Jalisco, and 800 on La Escobill a Beach,
Gaxaca.

The tagging of L. kenpii has not produced results of any particular inport-
ance, the information obtained falling within the linits of what was already
known. Simlarly, recoveries of tagged L. olivacea have been of little
significance, since they were all of turtles recaptured in the vicinity of
the beaches on which they were marked.



Productivity 1

Anal ysis of the records shows that, as conpared with the 1967/ 68 breeding
seasons, when 752,765 marine turtles were captured (752,350 on the Pacific
Ccean coast and 415 on that of the @Qulf of Mexico), the total catch in the
year 1969/70 seasons was only 104,361 (104,337 for the Pacific and 24 for
the Gulf of Mexico, the latter figure probably an error which needs further
checking). The general conclusion to be drawn fromthese provisional officia
figures isthat there was a decline of no less than 86.1%in turtle production
in Mexico as between 1967/68 and 1969/ 70. W have attributed this drop in
production to two fundanental factors: first, that it is very probably due
to a real decrease in the size of the turtle populations, even if there is
insufficient scientific and technical information to prove conclusively that

this is one of the reasons; and secondly, that it was due to a fall in the
international market for the purchase of products derived fromMexican sea
turtles. In the light of this very alarming fall in production, the Mexican

Governnent, through the Fisheries Departnent of the Mnistry of Industry and
Conmerce, is at the present tine taking all necessary steps to put into
effect measures (if needs be, drastic ones) for the conservation and
building up of the marine turtle stocks to be found on the coasts of ny
country.

Legi sl ation

In respect of the |ast-nentioned point, the Mexican Governnent takes the
view that its existing legislation for the protection of marine turtles is
sound and probably only needs slight changes and additions to nake it stil
better. It is also worth pointing out that the Mexi can Governnent has every
intention of strictly enforcing the law in order to ensure the nore effective
managenment of what is recognized as an inportant natural resource.

Future Progranme of Research into and Conservation of Marine Turtles in

Mexi co

1. To continue and anplify the programmes established during the |ast
five years.

2. To initiate studies of population dynamics in marine turtles, as a
basis for inproved nanagenment of the resource.

3. The establishment of national reserves both on the nesting beaches
and in the open sea.

4. To initiate experinental work on breeding of turtles under controlled

condi ti ons.

1 Figures given in this section have not yet been officially confirned
by the Mexi can Governnent.



Paper No. 7

Extract from Técni ea Pesquera, 25 Decenber 1970, Mexico, D.F., pp. 7-8
(Transl ation).

Bi ol ogists are worried over inadequate protection of marine turtles

The obstacles that the Mexican turtle progranmme is encountering and the

i ncreased cl andestine exploitation of eggs, meat, and turtle skin during
the close season are causing Mexican and foreign biologists to worry over
the fate of the Pacific ridley turtle, Lepidochelys olivacea, which is

i ntensively exploited.

Until a short time ago, it was believed that the survival of the species
was guaranteed by the programme of breeding and protection established
by the Mexican Governnent, and by the precautions taken to insure

rati onal exploitation. The situation now seens |ess prom sing, however,
and could be said to be very disturbing.

As we pointed out in our last edition, this year noney was available only
to install two hatchery and surveillance canps on the Pacific coast where
the ridley nests. The year before, there were three canps; and during the
first season of the progranme four were established. Moreover, the
programe this year was del ayed seriously and one of the three canps

pl anned had not been installed by August 21, at |east a nmonth behind
schedule. This was the canp at La Escobilla, in the State of Gaxaca. The
reason for the delay was that the Secretary of the Navy did not allocate
for the protection of the canp staff the detachnent of Marines that had
been requested. This protection is indispensable, since in that zone
which is isolated and | acking in governnent control, there are some very
aggressi ve poachers. Last year there was an incident in which a clandestine
egg poacher was killed, and it seemed likely that his conpanions, in
revenge, would attack the workers at the canp.

La Escobilla is a very inportant nesting locality of the ridley, and if
a canp is not installed there mllions of eggs and tens of thousands of
animals will be left in the hands of the poachers. If the butchery and
pillage of nests that the biologists fear were allowed to take place
the consequences could be very serious.

Moreover, all along the Pacific coast illegal exploitation continues

during the close season. The situation is particularly scandalous in the
State of Guerrero: detailed reports of infringenent have been repeatedly
made to the authorities of the Port of Acapulco - with nanes of the poachers,
licence nunbers of vehicles that are being used, places where the illegally
captured turtles have been taken, places where the eggs are stored, routes
used in the illegal distribution -, but the fishery authorities have still



done nothing to stop the illegal traffic, although as we have previously
indicated in Tecnica Pesquera, enforcenent of the |law could very easily
be brought about in this locality.

Al'l these adverse factors are nullifying the effects of the Mexican
turtle programre, which was once pointed to as a world exanple of its
kind. It is to be feared that there will soon be a drop in the ridley
popul ation, with resulting heavy losses to the industrial establishnments
that have made very large investnents in the exploitation of this species.



Paper No. 8

MARI NE TURTLES I N THE STATE OF SABAH, MALAYSI A

by GS. de Silva
Chi ef Gane Warden, Sandakan

CGener a

Two species of turtle, Chelonia nydas and Eretnochelys inbricata, nest on
sonme mai nl and beaches in the State, also on several islands situated in the
West and East Coast Residencies. A third species (unidentified) is reported
to nest in the Kudat area (northern tip of the State) during the North-East
Monsoon. It is known locally as "PENYU BULU' and is described to be a
reddi sh (?) medium sized turtle. In other areas in the same region, the
coastal inhabitants report a species known to themas "MORONG'. The pagan
Rungus refer to the sane (?) turtle as "RAJA KAYA'. It is quite possible
that the same unidentified species is referred to by different nanes - a
practice that is comopn locally. Attenpts have been made to secure specinens,
but nobonsoon weat her makes travelling by road inpracticable and by boat

i mpossi bl e.

Chel oni a nydas - Nesting beaches

During the last two years, it has been possible to explore new areas and
investigations reveal that the Green Turtle nests on the follow ng beaches
in varying numbers: Pulau Selingaan, Pulau Bakungaan Kechil, Pulau CGulisan,
Pul au Tegapil, Pulau Lankayan, Pulau Bilean, Pulau Koyan Koyaan, Kul au

Nunu Nunukan, Pul au Mantanani Besar, Pulau Patanunan, Sikgati beach
Kurungan to Bangan, Ranpayan Beach, Kuali Abai to Pulau Silad, Pulau Egot,
Pul au Ukusan, Anbong Beach, Kg. Karambui, Koronkinjaan Beach, Pulau Sipadan
and Pul au Kukuban. 1t is also known to nest on Labuan island, Tuaran and
near Kota Kinabalu (rarely). Wth the exception of the first three islands
mentioned, all the other areas need further investigation.

It is estimated that about 750 turtles nested on Pulau Selingaan, 175 on
Pul au Bakungaan Kechil and 140 on Pulau Gulisan during 1970.

Eret nochelys inbricata - Nesting beaches

Pul au Sel i ngaan, Pulau Gulisaan, Pul au Bakungaan Kechil, Pulau Bil ean,

Pul au Tegapil, Kota Belud, Pulau Mantanani, Pulau Lankayan and in the

Kudat District. Many other areas need investigation. The best |aying nonths
for 1970 were January, February and March. It is estimated that 7 turtles
nested on Pul au Selingaan, 2 on Pul au Bakungaan Kechil and 6 on Pul au
@Qul i saan during 1970.



Expl oi tation

Turtle eggs are legally harvested under licence on Pulau Selingaan, Pulau
Bakungaan Kechil and Pulau Gulisaan. It is also legal for natives to collect
turtles fromTurtle Eggs Native Reserves, i.e. fromthe foreshore along

the mai nl and from Tanjong Nosong in Kimanis Bay to Kota Kinabalu (Jesselton)
wharf; from Pulau Tiga and Pul au Gaya; from Pulau Sipadan in Tawau Resi d-
ency, Kudat District and the whole of the Kota Belud District, including

the islands of Pulau Mantanani Besar, Pulau Mantanani Kechil, Pulau

Langgi saan, Pulau Ukussan, Pulau Silar, Pulau Pandan-Pandan and Pul au

Egot .

Nature of Exploitation

Prior to 1966, all eggs laid in the areas constituted as Turtle Farns and
Turtle Eggs Native Reserves were harvested. Due to lack of staff the close
season in March has only been enforced in areas which are easily controllable.
The consuner dermand in Sandakan for turtle eggs is great and the current
market price is 11 cents each (approximately 3% cents U.S.). On the turtle
farms, north of Sandakan, the eggs are harvested on annual |icences issued
exclusively to natives. The eggs are transported to Sandakan once a week
by boat. The licences are offered to the land owners of the three islands
at the rate of 2% cents multiplied by the estimted average out-turn of
the island for the year. The price of eggs in other areas is liable to
fluctuation. There is no export market at present, but the eggs could
presumably be sold in Singapore and Hong Kong. | amreliably inforned that
there is a demand for turtle eggs in Hong Kong's "red light district",

but the potency of turtle eggs as an aphrodisiac is as yet unknown to

the witer. However, these avenues for export have not been investigated
Table | gives the harvesting records for the three islands during the
period 1965 - 1970.

Turtle products

Nil.

Conservation authorities

The Conservator of Forests is by act of law the Chief Game Warden. All
game matters are handled and the laws enforced by the Senior Gane Warden,
who is the executive head of the Gane Branch of the Forest Departnent.
Under the Act, Deputy Gane Wardens, Assistant Gane Wardens, Hon. Gane
Wardens, Gane Rangers and Assistant Ganme Rangers have been appoi nt ed.

Legi slation and present policy

Wth the repeal of the archaic Turtle Preservation Ordinance of 1952, the
Fauna, Conservation O di nance 1963 and the Fauna Conservation (Turtle Farms)
Regul ati ons 1964 canme into operation, and all matters connected with turtle
conservation passed into the hands of the Chief Game Warden. Under the old



ordi nance, District Oficers were responsible for all matters concerning
turtles. Wth the fornulation of a conservation policy, the issue of
turtle hunting licences was discontinued forthwith and the cl ose season

in March was to be enforced. Owing to the paucity of staff, inadequate
transport and the threat of piracy in the Sulu Seas, the latter directive
was not inplenented. However, in 1968, with the availability of transport,

staff and funds, the laws were gradually enforced within the Sandakan
Resi dency.

The need for conservation

Little attention has been paid to the fact that thousands of eggs have

been annually harvested for over 30 years with insufficient eggs |eft

intact to hatch. During the occupation, hundreds of turtles were slaught-
ered by the Japanese in rookeries north of Sandakan. Native pagans in the
Kudat area, still slaughter turtles for food wi thout inhibition and the
concept of totally exploiting an easily procurable resource is ingrained.
Local fishing vessels surreptitiously cater for the increasing demand on
the mainl and. Ships of other nations hunt turtles in the seas adjacent

to our territorial waters and this is inpossible to control. The Japanese,
wel|l aware of the demand, are raping the South China, Sulu and Cel ebes

Seas. Turtles are also frightened away from the nesting beaches by brightly
illum nated fishing vessels. Finally, dynamting of fish occurs near islands
frequented by nesting turtles. Dynamiters apprehended "in flagrante delicto"
enphatically denied killing turtles deliberately. However, they freely
admtted that occasionally a turtle or two were killed by the force of the
expl osions. Dynamiting fish near Pulau Belian has gone on sufficiently long
to extermnate marine fauna in this area, and at the sane time adversely
affect breeding turtles found there. Explosives are purchased from

Filipino fishermen, or from "kunpits" bringing inmgrants to Sabah from

the Phili ppines.

Conservati on

Under the existing State Laws, Geen and Hawksbill Turtles are protected

No turtle eggs can be collected anywhere in the State during the nonth of
March in any year. This has been enforced since March, 1968 as previously
stated. Lack of staff precludes the enforcement of this |aw el sewhere. Since
1966, a hatchery has been in existence on Pulau Selingaan and up to the end
of October, 1970, 238, 384 hatchlings have been rel eased at sea. Tables I

and 111 give hatchery statistics for the period 1966-1970.

Gover nnment has now accepted the recommendations of the Chief Ganme Warden
and has agreed to obtain and convert Pulau Selingaan, Pulau Bakungaan Kechil
and Pulau Gulisaan into a Gane Sanctuary for turtles. This project has been
included in the Second Mal aysi a Devel opnent Plan. Negotiations are now
taki ng pl ace between the owners of the islands and Governnent. To fund this
project, a substantial sumof nmoney has been raised through friends in the
United States of America.



Educati on

IIlustrated tal ks have been given to schools and an excellent 16 mm film
of turtle conservation in Sabah was produced by Bill Burrad Tel evision
Conpany, Los Angeles, California. It had a very good reception on inter-
national television, and has been nade available for public showings in
Sabah.

Long Term Proposal s

The Turtle Islands conprising Pulau Selingaan, Pulau Bakungaan Kechil and
Pulau Gulisaan will be converted into a Ganme Sanctuary for marine turtles
during the course of the Second Mal aysi a Devel opnent Plan (1971-1975).

Resear ch

A turtle tagging programre was inaugurated on 10 July 1970 and up to 31
Decenber 1970, 651 turtles have been tagged (641 fenale G een Turtles, and

10 Hawksbill Turtles). Up to now there have been no |ong distance recoveries.
Nesting patterns of tagged turtles suggest that renesting occurs between 6 to
8 tinmes while at the breeding grounds.

Experinents are being conducted to find out the optinum conditions necessary
for hatching transplanted eggs. This is done for the purpose of inproving
hat chery techni ques and hatchling output. For the purpose of lowering the
nortality rate frommarine predators, turtles will be reared in pens or
tanks for about 3 nonths prior to rel ease.

Per sonnel i nvol ved

Work is presently undertaken by the staff of the ganme branch. Hatchery
staff conprises one Gane Ranger, two Assistant Ganme Rangers, one boat man,
and a labourer if and when necessary.

Nati onal Requirenents

Resear ch
It is necessary that a survey be conducted throughout the State to ascertain

the main colony sites for the two (possibly 3) species of turtles.

Interest of GCovernnent

The Governnent of Sabah is very interested in the conservation of turtles
and has since 1966 financed all projects connected with marine turtle
conservation. Governnent now proposes to acquire the Turtle Islands from
private ownership and convert theminto a Gane Sanctuary under the Second
Mal aysi a Devel opnent Pl an. Governnent has also agreed to nake avail able
Mp 150, 000/- for the devel opnent of the Sanctuary for marine turtles.



In April 1970, 136 Hawksbill turtle and 126 Green turtle carapaces
preserved in formalin were brought to Sandakan for transhi pment to Nansi
Cor poration, Osaka, Japan, by a Filipino barter trader from Bongao. In

Sept enber 1970, another consignment conprising 200 carapaces and 300
turtle plastrons and flippers were brought to Sandakan for transhi pnent

to Osaka by another barter trader also fromthe Philippines. This consign-
nment was acconpanied by a certificate fromthe Fisheries Oficer, Siasi,
Sulu, Philippines, to the effect that the turtles were killed in Philippine
waters. As the barter trade and transhipnent is |egal, the export was
pernmitted. To prevent the ports of Sabah being used as convenient collecting
centers for the export of turtle shell, etc. the conpetent authority has,
in accordance with established conservation policy, taken up the matter
with the Federal Governnent with a view to amending an existing gazette
notification. Wen this has been effected the inmport of turtle products
fromany source into the State and their export fromthe State will be
absol utely prohibited.

Table |
Turtle egg harvesting records - 1965/1970

I sl and 1965 1966 1967 1968 1969 1970 Total for
6 years

P. Selingaan | 284,940 | 236, 191 | 437,258 | 175,097 | 405, 345 | 359, 848 | 1, 898, 679

P. Bukungaan

Kechi | 126, 930 73,617 | 128,894 60, 052 | 144, 757 97, 140 631, 390

P. @ulisaan 63, 580 55,622 | 111, 123 63, 648 | 100, 228 82, 605 476, 806

475, 450 | 365,430 |677,275 |298,797 |650,330 |539,593 |3,006,875

Table |1
Chel oni a nydas — Hatchery Statistics - 1966/1970

Peri od No. of eggs Hat chl i ngs % hat ch

1st August - 30th Sept. 1966 21, 092 15, 005 71.14%
27th July - 30th Sept. 1967 37, 493 33, 966 90. 59%
4th March - 4th Nov. 1968 137, 500 96, 951 70.51%
1st Feb. - 31st Dec. 1969 50, 053 31,729 63. 39%
1st Jan. - 30th Oct. 1970 75, 362 49, 181 65. 30%

Total : 321, 450 226, 832



Peri od

1966
1967
1968
1969
1970

Er et nochelys inbricata -

Table |11

Hat chery Statistics -

1966/ 1970

Tot al :

. of eggs

Hat chl i ngs




Paper No. 9

SQUTH PACI FI C | SLANDS - MARI NE TURTLE RESOURCES

by HF. Hirth
Departnment of Environnental Biology, University of Utah

The nunbers of marine turtles in the South Pacific, as alnost everywhere
el se, are steadily decreasing. This is due to the fact that in many pl aces
in the South Pacific the turtles as well as their eggs are eaten and in
sone cases the carapaces are nade into curios. However, there is much
interest in marine turtles in the South Pacific. This interest ranges from
the man-in-the-street to top government officials. People are particularly
concerned with conservation, managenent and the feasibility of turtle
mari cul ture.

CGeneral ly speaking, the nost abundant turtle in the South Pacific is the

green turtle. The hawksbill is the second npbst abundant species and in
sone places equal s or surpasses the green in density. The |oggerhead is
the next nost common and the | eatherback the |east comon. | found no

evi dence of ridleys, but |I have heard reports of a fifth "kind" of sea
turtle particularly in the southwestern area of the Pacific.

French Pol ynesia: The nobst common marine turtle is the green turtle.
Princi pal nesting grounds are Scilly, Mopelia, Bellinghausen, Tupai and
sone of the Tuanpbtu atolls. The peak nesting season appears to be Cctober
t hrough Decenber. A few hawksbills are caught by fishernen and there is
authentic record of a |eatherback caught in a seine.

Many mal es and fenmales are speared as they mate off the nesting beaches on
the atolls. Tahitian fishernmen report a sex ratio in favor of males. Geen
turtle meat is considered a delicacy and is sold in Papeete narkets.

Bet ween 1953 and 1967, up to 262 green turtles have been sold annually in
Papeete. There is no market for eggs although eggs are eaten by islanders
who live near the nesting beaches. The demand for cured shells is

i nsignificant.

There are no conservation regulations in French Polynesia concerning narine
turtles.

Western Sanpa: There are no najor nesting sites in Western Sanmpa al t hough
sone nesting does take place on isolated beaches chiefly between Cctober
and January. Local fishery officials believe that the nbst comon turtle in
Sanpan waters is the green, followed by the hawksbill. Turtle fishernen

are confident that some green turtles remain in Sanpan waters year around,
and they state that juveniles are regularly caught off the village of
Lefagaoali'i on Savai'i Island. Geen turtles and a few hawksbills still




nest in the Tokel au |slands (Septenber-October) but their nunmbers are said
to be rapidly decreasing

Sanpans eat both neat and eggs of nmarine turtles whenever they can get
them No eggs and few turtles reach the nain market in Apia because both
are quickly consuned in the villages bordering the coast. Sone hawksbhi l
jewelry is sold in shops in Apia: the demand for it is noderate.

Currently there are no turtle regulations in Western Sanpa al though fishery
officials hope to get a regulation passed soon which would provide conplete
protection for all sea turtles and their eggs.

Ki ngdom of Tonga: Three species of marine turtles are found in the Tonga
Islands - the green, hawksbill and | oggerhead. The green is the nost
abundant (at least it is the species nost frequently caught by fishernen)
and it is nost common in the Ha' apai Group. Fishernen report that it nests
there chiefly between Novenber and February.

Green turtles (sone |oggerheads; rarely hawksbills) are caught by speargun
and nets in feeding pastures off Tongatapu |sland. According to experienced
divers, snmall turtles (less than 25 cmin carapace |ength) are never seen
on the pastures. Three nen, working out of a small boat and diving all day
will call it a "very good day" if they get two or three green turtles. The
best turtle pastures are conposed chiefly of Syringodium Hal odul e and

Hal ophi | a have al so been found in green turtle stonachs.

Tongans eat turtle nmeat and eggs. Eggs are eaten by islanders who |ive near
the nesting beaches - no eggs are found in the markets. Turtle nmeat is not
a regular itemon menus in any hotel or boarding house. Carapaces of adult

greens and hawksbhills are offered for sale but the denmand is snmall. Hawksbhil
jewelry is made locally and sold to tourists or exported to Fiji. There is
a small, but growi ng, demand for this kind of jewelry.

Turtle regulations currently enforced provide protection for all kinds of
turtles and eggs between 1 Decenber and 31 January. There are also regul -
ations requiring the nesh of and length of turtle fences to be certain sizes
(however, fewturtles are caught be fencing anynore). But, the fishery
regul ati ons of Tonga are currently undergoing revision and if approved by

CGovernnent the following regulations will go into effect: (1) No person
shall at any tine dig up, use, take or destroy turtle eggs of any species

or in any way nol est, take or kill any turtle the shell of which is nore
than 35 inches in length. No person during the nonths of January, February,
November or Decenber in any year shall in any way nolest or take or kill any
turtle of any size. This regulation shall not apply to turtles kept as pets
or in aquaria. (2) No person shall be in possession of, sell, offer or
expose for sale or export any turtle shell the length of which is greater
than 35 inches. (3) No person shall in any way nol est, take, kill or be in

possessi on of the species Dernobchelys coriacea (I|eatherback) of any size
at any tine.




Fiji Islands: The two npst

55 -

common turtles are the hawksbill and green

Oficial records indicate the presence of sone |oggerheads and at | east

one | eat herback has been docunent ed.

Hawksbills are found inside the north loop of Geat Astrolobe Reef in
Kadavu. These turtles are usually taken by nets or by spearing although

there are too few to even satisfy |oca

demands. Sone hawksbills (and

per haps greens) nest on islands in Malolo Pass. Individual green turtles
are commonly encountered by skin-divers off the southern coast of Viti Levu.

Various kinds of nmarine grasses are found in Fijian waters (Hal odul e,

Hal ophila, Syringodium,

and one young green was observed feeding on

Syringodi um near Suva. Geen turtles around Viwa also eat large quantities
of red and green al gae. Spearguns and seines are used to catch green turtles

in the feeding pastures.

Many hawksbill curios are sold in shops in Suva. The demand for this product
is growing because of the ever-increasing nunbers of tourists visiting Fiji.
Geen turtle nmeat is sold in the market but there is no steady supply. It is
possible to obtain green turtle steaks in restaurants fromtine to tine.

As of Septenber 1969, export of turtle shell (all species) was proscribed.

Up to that tine some shel

was exported to Japan (for exanple, 302 pounds

in 1969). Present legislation conpletely protects turtle eggs and al
turtles the shell of which is less than 18 inches in length. And, all sizes
are protected from 1l Novenber to 28 February. However, new legislation is
bei ng proposed and will include the sane provisions for turtles as are to
be found in the new Tonga regul ati ons (see above).

1. Because of their

Requi renent s

sincere interest in marine turtles and the | ack of

| ocal expertise, fishery officials in the South Pacific should be placed on

the mailing lists of turtle researchers.
of this I.UCN conference as wel
neeting. The addresses are as foll ows:

Director of Fisheries
Tahiti, French Pol ynesia

Chief, WIldlife Branch

Di vi sion of Fish and Gane
Hotel Street

Honol ul u, Hawai i

Chi ef Fishery Oficer
Api a, Western Sanpa

They should al so receive reports

as copies of the first marine turtle

Di rector, SPIFDA
c/o SPC, Box 9
Nounea, New Cal edoni a

Director,
Department of Agriculture
Nuku' al of a, Tonga

Di rector
Departnent of Fisheries
Suva, Fiji Islands



Di rector,
Departnent of Fisheries
Pago Pago, Anmerican Sanpa

2. Taggi ng progranms should be initiated in French Polynesia (Scilly,
Mopel i a and Bel | i nghausen); in Western Sanoa (Fanuatapu, Namu'a, Nu' utele,
Nu' ulua); in American Sanpa (Rose Atoll); in the Kingdomof Tonga (Ha' apai
Group); in Fiji (Lau, Yasawa and Mamanut ha Groups); and in New Cal edoni a
(I'le Quen, Ile Surprise and Recifs d' Entrecasteaux). Enphasis should be

pl aced on training local people in tagging and stock assessnent. |If
predation on eggs and hatchlings is high than local officials should be
trained in establishment of egg hatcheries. 1.U CN should cooperate with
F.A.O in these matters.

3. I reconmmend that Rose Atoll be recognized as a fully-protected
nature reserve. It is uninhabited and is the breeding ground for both green
and hawksbill turtles. The atoll is now "protected" by the Government of
Anerican Sanpa. |.U C. N should support the Governnment of American Sanpa
inits attenpt to keep Rose Atoll a nature sanctuary. In this regard, Rose
Atoll would remain a breeding nucleus for sea turtles in the South Pacific
in much the sane way that Al dabra Atoll and Ascension Island are breeding
nuclei in the Indian Ccean and South Atlantic, respectively

4. There is an urgent need for a conprehensive, ecological study of
the hawksbill, especially in viewof the growi ng worl d-w de denand for
tortoi se shell.



Paper No. 10

SEA TURTLE RESEARCH AND CONSERVATI ON | N SOUTH EAST AFRI CA

by George H. Hughes
Qceanogr aphi ¢ Research Institute, Durban

I nt roducti on

Once again the Natal Parks Board would like ne to extend their thanks to
I.UCN for inviting themto participate in the Second Marine Turtle
Speci al i sts' Meeting.

The following report will review the results obtained in South East Africa
during the past two years.

Since the last meeting generous funds have been made available for an
extension of research into regions outside of South Africa by the South-
ern Africa WIdlife Foundation (S.A appeal of WAF) and the Cceanographic
Research I nstitute, Durban.

As a result of these funds beconing avail able, prelimnary surveys of sea
turtle popul ati ons have been made in Moganbi que, Europa |Island and South
and South. Western Madagascar.

M. A J. Bass, Oceanographic Research Institute, Durban, has recently made
a survey of sharks in the St. Brandon I|slands north of Mauritius and has

provi ded sonme information on that area as regards sea turtle exploitation.

1. Nati onal and Regional Situation Reports

(a) Republic of South Africa

(i) General: During the past two years the situation in South Africa
has remained virtually unchanged. There is full protection of
all sea turtles with no exploitation in any form

(ii) Conservation: The |oggerhead Caretta caretta and | eatherback
Der nochel ys coriacea continue to be the only two species known to
nest extensively in South Africa although a lone olive ridley
Lepi dochel ys olivacea nested just south of Durban at \Warner Beach
during the past sunmer.

The purchase of a "beach buggy" for patrolling the nesting
beaches in Tongal and has inproved conservati on nmethods consi der-
ably, in that nmovenment on the beaches is now possible with a
degree of independence fromthe tides.



Protection of Tongaland is nowin the eighth year and appears to

be showi ng positive results. Despite fluctuations in popul ation
nunbers the overall trend appears to be upwards as far as the |ogger-
heads are concerned, but the much smaller popul ation of | eatherbacks
is showing littre response as yet. Table 1 sunmarizes the results

to date:

Tabl e 1. Total nunmber of fenale |oggerhead and | eatherback turtles
tagged during eight years of survey in Tongal and, Natal .
YEAR LOGGERHEADS LEATHERBACKS
Tot al Est. Pop. Est. Pop. Tot al Est. Pop. Est. Pop.
Tagged Survey Area Overall Tagged Survey Area Overal
1963/ 64 82 - - 19 - -
1964/ 65 221(+2)* 250+ - 11 - -
1965/ 66 184(+13) 250+ - 24(+2) - -
1966/ 67 19K+18) 250+ - 3(+2) - -
1967/ 68 255( +40) 334+ 417+ 18 18+ -
1968/ 69 156( +28) 177+ 217+ 14(+5) 19+ -
1969/ 70 21K+74) 333+ 466+ 18(+10) 30+ 77+
1970' 71 162(+79) 309+ 410+ 11 (+6) 13+ 26+
Tot al 1462 118
* Figures in parentheses indicate nunber of recoveries of animls tagged
in previous seasons.

(iii)

Research: Tag recoveries of |oggerheads from Tongal and i ndicate that
the | oggerheads nesting in Tongal and are recruited fromvirtually
the entire east coast of Africa, south of the Equator (Fig.l).

It woul d appear that turtles tagged in Tongaland tend to return to
Tongal and to lay. During a survey of Mocanbi que (see bel ow) many
Africans were questioned concerning the slaughter of nesting |ogger-
heads and, whilst all were eager to discuss their prowess as turtle
killers, none admtted having ever killed a tagged animal, with the
exception of Thonga africans inmmediately north of the Natal border

Know edge of tagged | oggerheads was acknow edged in Northern

Mocanbi que (from non-nesting turtles) and although the tags had been
di scarded the descriptions matched those of tags enployed in Tonga-

| and.

A consi derabl e set-back has arisen with the realisation that the
plastic tags enployed in Tongal and for the past 3 years were usel ess.
Monel netal tags are now being used, but it will take a few seasons
to regain the |ost ground.
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Fig. 1. South east Africa, show ng non-nesting recoveries of
| oggerhead turtles tagged in Tongal end since the
begi nning of research in 1963. Fi gures in parentheses
i ndi cate nunmber of recoveries at sach locality.



(b)

(i)

(i)

Wth the continued discoveries of |oggerhead and | eat herback

hat chlings along the South African east coast and nore recently
fromthe cold west coast (Hughes, 1970a, 197l1a) attenpts have been
made to tag hatchlings by inmplanting a fine piece of stainless stee
wi re under a sel ected carapace scute (see Hughes, 1971a for nethod).
Al t hough many hat chlings have been stranded and returned to the
Institute, none has borne a tag

During the past two seasons the experinental pilot hatcheries have
shown marked i nprovenents in Tongal and from 52. 0% hat chi ng success

in 1968/ 69 to 66.14%(1969/70) and 74.24%(1970/71). The ant problem
whi ch has had substantial adverse effects in the past appears to have
been resolved with strategically placed tins of ant-poison around the
hat chery.

The presence of olive ridley turtles off the South African coast has
been finally confirned by the finding of two carapaces at Cape

Agul has during 1970 (Hughes, 1971b) and the nesting of one fenale at
War ner Beach (see above).

As yet the Tongal and turtle beaches have not been proclained as a
turtle sanctuary but there is w despread enthusiasm for the reserve
and every effort is being made to advance its declaration

In concluding this section it nmust be stated that the sea turtle
situation in South Africa is excellent with full protection being
efficiently maintained and there is wi despread synpathy for the
international plight of sea turtles.

Mbcambi que

General: Two prelimnary surveys of Mycanbi que have been executed
during the past two years (see Hughes, 1970b). Sea turtle popul ations
are extensive with 5 species being represented: green, |oggerhead,
hawksbill, olive ridley and | eatherback turtles. The nbst renerkable
single discovery was the substantial population of olive ridleys in
northern Mbcanbi que

Apart froma negligible trade in tortoiseshell from Mdcanbi que Island,
there is no comercial exploitation of sea turtles or their products
i n Mcanbi que.

Conservation: Despite the |aws providing conplete protection of al
sea turtles, local exploitation has resulted in declines in certain
regions. Protection of nesting turtles has been non-existant.

However, during the past year there has been an upsurge of interest

in marine conservation and plans have been fornulated for the creation
of a number of marine reserves and sanctuaries where sea turtles and
dugong wi I | benefit (see e.g. Tinley, 1970).



(iii)

(c)

(i)
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The three areas under consideration are:

(a) The Paradise Islands Region - 200 kil onmetres of coast,
enbraci ng nunerous islands and estuaries which include known
turtl e nesting beaches.

(b) The Antoni o Enes Region, consisting of the estuary at Antonio
Enes, and two island strings: the Segundas and Prineiras (see
bel ow), a distance of 200 kil onetres.

(c) The Maputo Game Reserve regi on where boundaries, at present
excluding a coastal strip, night be extended to enbrace sone
of the turtle nesting beaches.

It should be borne in mind that these plans are still in their
infancy but the initial suggestions have been greeted with

ent husiasm The results of the prelimnary surveys carried out

by the Cceanographic Research Institute have been nade available to
M. Ken Tinley of the Mdcanbi que Veterinary Department and are
proving hel pful for strengthening his plea for nore marine reserves.

Research: As a result of the preliminary surveys the nesting range

of loggerhead turtles in South East Africa is extended northwards from

Tongal and by; 600 km the nesting range of | eatherbacks by 400 km
a new green turtle nesting colony has been found in the Prineiras
I sl ands of f Northern Mog¢anbi que (see Figure 2). Avisit was made
to these islands during August 1970, and although only 3 nesting
females were found on the island visited (it was not the best tine
of the year), it confirned the hitherto hearsay evidence of green
turtle nesting and there are, apparently, substantial numnbers
there during the summer.

Further the olive ridley population is resident, in that evidence
of nesting was found - no suggestions of mass nesting, however.

Madagascar

General : A survey of the south and south-west coasts of Madagascar
has been recently conpleted and it was found that 5 species of sea
turtles are present in the area; green, |oggerhead, hawksbill
olive ridley and | eatherback

Apart froma linmted trade in tortoiseshell no conmercial
exploitation for export is undertaken although donestic exploit-
ation is considerable. Table 2 summerizes the annual catch in
an 800 kilonmetre region in S'W Midagascar
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The Moganbi que Channel showing locality of Europa Island,

the Prinmeras Islands and the portion of Madagascar so far

surveyed (Shaded).




Tabl e 2.

Annual turtle catch of S. -Wstern regi on of Madagascar in estimted nunbers,
wei ght in kilogrames and nonetary value - 100 FMG(RD. 25) per kg. Figures
in parenthesis indicate approxi mate nean wei ght of each group individua
(after Hughes, 1971c).

Speci es Adul t S/Adult Juvenile Total Est.gross Est. Fng. Value*
wei ght Rands
(ko)
C. tnydas 3411(170) 1166(100) 2245(15) 6,822 730, 145 36,507,200 91, 268
C.caretta 1612(100) 402(50) 2,013 181,300 9, 065,000 22,663

E.inbricata 402(45) 402(10) 1206(10) 2,013 38, 190 1,909,500 4,774
L. ol ivacea 2400(45) 2,400 108, 000 5,400,000 13,500
G and Total : 13,248 1,057,635 52,881, 700R132, 205

* Val ue based on 5070 gross wei ght.

(ii) Conservation: The laws governing sea turtle protection in Madagascar
are adequate; they are:

(a) Resolution of 23rd May, 1923 (J.O 9/6/23 p. 439).
Instituted areas reserved for turtles: Nosy Ananmbo (or 116t
Boi se", Nosy Iranja, Chesterfield Island, Nosy Trozona, Nosy
Ve, and Europa Island.

The protected species are the green turtle Chel onia nydas and
the hawksbill turtle Chelonia inbricata (as stated).

(b) Resolution of 24th Cctober, 1923 (J.O 17/11/23 p. 856).
It is forbidden to capture sea turtles; when they are |aying;
and when the width of the carapace, neasured across the plastron,
does not exceed 50 cm

However, |aw enforcenment is at a mninum But at the International
Conference on the Rational Utilization and Conservation of Madagascar's
Nat ural Resources held in Tananarive (Cctober 1970) a resolution was
accepted to make greater efforts for sea turtle conservation.

Di scussions with the Director of Marine Fisheries proved fruitful

and hi s enthusiasmbodes well for the future. It is hoped that with
various recommendati ons backed by the proven substantial value and
potential of sea turtles to the coastal villagers of Madagascar,

nmore strenuous efforts will be made to inplenent the |aw and provide
nmore surveillance of their proclainmed turtle sanctuaries and, further
to establish a mainland sanctuary for |oggerhead turtles.



(iii)

(d)
(i)
(ii)
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Research: The nobst inportant single discovery in Madagascar was
the large population of olive ridleys, never previously reported
from Madagascar. No nesting ground was found (fishernen believe
they 'spawn' in the sea) and no reports of |eatherback nesting
were made. Loggerheads and greens nest throughout the region
surveyed, with a heavier concentration of |oggerheads nesting in
the south east in the Fort Dauphin area. Hawksbills were reputed
not to nest on the mainland but on some of the snaller islands

of f the west coast.

Apart fromthe |oggerhead, there did not appear to be any large
concentrations of nesting sea turtles in the region surveyed and
with the recovery of a green turtle, which had been tagged on
Europa |sland (see bel ow), at Farafangana on the east coast of
Madagascar, it would appear possible that many of the green turtles
in the coastal waters of Madagascar are recruited fromthe green
turtle nesting colony on Europa Island.

Eur opa | sl and

General: Europa Island is situated in the south Mogambi que Channel
(Figure 2) and has been long reputed as a green turtle nesting
colony. Exploitation of the turtles ceased in 1923 and for 47 years
the nesting animals have renmained unnolested. It is thus one of the
nost natural popul ations extant, and alnost certainly one of the

| argest known green turtle nesting colonies in the world.

A six week visit was made to the island fromthe 5 Novenber to the
20 Decenber 1970.

Conservation: Full protection is afforded the turtles by the French
Governnent and it is fully intended to naintain the island as it is
at present. Surveillance is carried out by the Meteorol ogica

Depart nent, Reuni on.

Research: During the nonth of Novenber, 1970 at |east 4,274 green
turtle fenales nested on the beaches of Europa laying a total of
1,317,992 eggs. Conpetition for nesting space on the 6.665 km of
beaches is intense, with over 700 fenal es energi ng per night. The
sheer density of females on the beaches has resulted in substantial
nest destruction by other females excavating their nest holes and
some conservation exploitation (transfer of eggs and hatchlings to
other areas) would in all likelihood benefit the population - for
signs of overpopulation are evident.

Consi der abl e nunbers of fenmles perished on the rocks, since they
penetrated small gaps in a raised reef which prevents access to
sone beaches. After conpleting laying they could not find the gap
again and died in the sun.



Nesting occurs in substantial nunbers throughout the year with a
mar ked decline in June and July, so the annual egg production on
Eur opa nmust be astronom cal

Hrth (1968) stated that the ratio of males to fermales at Al dabra

was in the region of 51 and suggested that this inbal ance was

probably due to biased hunting techniques. Recent observations

show that it was correct in his assunptions in that on Europa the

ratio of males to fermales was 1:3 or 4, an inportant difference.

If one can regard Europa with its 47 years of protection as a

nat ural breedi ng assenbl age, then any green turtle nesting col ony
havi ng sexual numerical equality or a predom nance of males is in an
unheal thy state and rigid protection should be given to nesting fenales.

Abysmal ignorance of the true state of affairs on Europa resulted in
only 383 fenales being tagged but the recovery from Madagascar is
promising and it is hoped to return for a short period to tag on
Europa at a later date.

If this nesting colony continues to be given protection the future
of the green turtle in the south western Indian Ocean is assured.

(e) The Mascar enes

(i) General: Froma sea turtle aspect little is known of the Mascarenes
(Réuni on, Mauritius and Rodriquez) or their dependancies, but that
they benefit from sea turtles and their products is indisputable

(ii) Conservation: There appears to be few controls on sea turtle exploit-
ation in Mauritius or its dependancy the St. Brandon Islands. Intense
exploitation of nesting green turtles, over several hundred per year
nmust be doing inestinmable damage to the green turtle populations in
that area. One island in the group is nominally protected and a menber
of the Mauritius Fishing Devel opnent Conpany is starting to raise
hat chl i ngs experinmentally (Bass, 1970). M. Bass included, inhis
report to Mauritius, a plea for nore control

Tronmelin Island, a dependancy of Réunion, has full protection for

its apparantly very substantial green turtle nesting colony. Accord-
ing to the Departnent of Meteorol ogy, Reunion, the numbers of nesting
turtles is only slightly smaller than on Europa Island. As on Europa
there are only 4 personnel fromthe Met. Departnent.

Visits to both Tronmelin and St. Brandon are planned for 1971

2. Future Plans and National Requirenents

Wth the generous contributions of the SSA WIdlife Foundation (W)
and the COceanographic Research Institute, Durban, basic surveys of the Mscarenes
and the rest of Madagascar are planned for the latter half of 1971.



The @ul benki an Foundati on, Lisbon, has made avail abl e 100, 000. 00 Escudos
(R2,500.00) for continued work in Mdcanbique and it is hoped to revisit
i nportant areas during the sunmer season to 1972/ 73.

In order to conplete the programre a basic survey of Kenya and Tanzani a
will be made for 1972. It is hoped that the SSA WIdlife Foundation wll

provide funds to undertake this wort.

It can be seen, therefore, that to conplete the project a further tw years

will be required during which time the entire south western Indian Ocean
wi ||l have been surveyed and full conservation and scientific reports
conpl et ed.

Fromthe activity to date nore conscious efforts to conserve turtles are
bei ng nooted already and thus the only request to be made of IUCN is that
support be given to an application for a further two years of research on
the sea turtles of South East Africa.

Concl usi on

At the present stage of research it is clear that no single species of sea
turtle in South-East Africa is in any danger of extinction. Some | ocal
exploitation is certainly giving cause for alarmbut the hopeful signs of
governnental interest in all countries visited is promsing and little
effort is required to safeguard the sea turtles.

It is expected that within a fewyears there will be nore marine reserves
and sanctuaries for sea turtles in South-East Africa and the future of sea
turtles in this area, still promising, will be assured
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Paper No. 11

S| TUATI ON REPORT ON MARI NE TURTLES NESTI NG | N SURI NAM

by J.P. Schul z
Depart nent of Devel opnent, Paramaribo

l. Bi ol ogy

.1 Col ony sites.

Nesti ng beaches: same as in 1968 (see Proceedi ngs 1969, p. 191);
west ward novenent of Bigisanti beach continued. Species: sanme (see Proceed-
ings 1969, p. 20) plus Caretta caretta, a speci nen of which was seen nesting
in 1969 on Bigisanti, the only rookery in the world where 5 species breed

t oget her.

l.2. Total nunmbers of nests per season
In Table | the estimted nunbers of nests laid in 1964 and 1967-70,

on the two nesting sites, are presented. These data m ght suggest a down-
ward trend, but as the number of nests per annum fluctuates widely, the
annual survey will have to be continued for a prolonged period before re-
i abl e conclusions about any long-termtrends can be drawn.

Table |. Esti mated nunmbers of nests laid in Surinam 1967-1970
Chel oni a Lepi dochel ys Der nochel ys Er et nochel ys
nmydas ol ivacea coriacea i mbricata
1967 Bigi santi 1000 85 70 10
Gal i bi ? 2690 0 1
Total Sur. ? 2775 70 11
1968 Bigisanti 750 80 150 3
Gl i bi 3600 3210 0 2
Total Sur. 4350 3290 150 5
1969 Bi gi santi 775 115 270 9
Gl i bi 1975 1510 10 1
Total Sur. 2750 1625 280 10
1970 Bigisanti 850 90 220 3
@Gl i bi 2250 1660 15 1
Total Sur. 3100 1750 235 4

1 Proceedi ngs of the working neeting of marine turtle specialists, organ-
ized by .U C N at Mrges, Switzerland, 10-13 March 1969, |.U C N

Publ. N.S. Suppl. Paper No. 20, Appendix Il1.



l.3. Taggi ng; nigrations and breeding cycl es

The followi ng nunbers of turtles have been tagged in Surinam since
1966:
Table I1.

Geen turtle Qdive Ridley Leatherback Hawksbill Loggerhead
1966 31 136 14 } -
1967 44 443 2 - .
1968 10 476 9 - -
1969 825 595 87 4 1
1970 1423 690 82 1 -
Tot al 2333 2340 194 _-5 ===l

There are several reasons why we support that a rather high percentage of
the turtles lose their tags, sonetines already during the first season
Neverthel ess, the follow ng conclusions are valid:

"Nest-site fixity' not as strong as currently supposed: during the 1970
breedi ng season 30 greens and 3 ridleys changed their nesting beach, noving
fromBigisanti to Galibi beaches (distance c. 85 km). Seven | eatherbacks
were reported to nove between Bigisanti and the Fr. QGuiana beach (distance
c. 120 km); Dr. Pritchard was the first to suggest that probably the

| eat her backs nesting in Surinamare an 'overflow of the popul ation nesting
in French Guiana. We are inclined to share his opinion

Appr ox. 301 recoveries from sea further corroborated the fact that green
turtles nesting in Surinamcome fromthe South Atlantic, in the area off
the Brazilian coast. The exact location of the feeding grounds is still
uncertain. Oive ridley recoveries were reported from coastal waters and
deep sea between the Venezuel an coast and the bulge of Brazil.

W are still in the dark as to the migration paths of the |eatherbacks
because no recoveries have so far been reported

Reproductive cycl es.

Chel oni a nydas: from 23 returns of turtles tagged 1966-1969 it is concl uded
that this species in Surinamcould possibly breed in 4-, 3-, 2- and 1-year
cycles (4, 9, 5 and 5 observations respectively).

Lepi dochelys olivacea: breeds in 1- or 2-year cycles.

Der nochel ys coriacea: only 1 return (after 3 years).

1 . .
According to a comunication fromDr. Pritchard; we received recovery
data for only 19 aninmals.



l.4. Nunbers of clutches per individual per season.

Chel oni a mydas: an attenpt was made to nake an estinate of the
nunber of clutches per fenale during the 1970 season, based on the field
records of tagged individuals. Fromthe data a provisional stochastic nodel
has been drawn up: Several factors seriously influenced the reliability of
estimates of parameters: a) unknown nunber of turtles that m grated between
nesti ng beaches; b) unknown (perhaps rather high) nunber of turtles that
lost their tag during the season and were retagged; and c) a relatively
hi gh percentage of wunindentified nests' (i.e. tag nunber of turtle that
nested not known, owing to |ack of personnel on the extensive beaches).
Dividing the nunber of green turtle nests (850) laid on Bigisanti in 1970
(the nost reliable records available) by the nunber of tagged individuals (326)
nesting on that beach during the season (incl. fevisitors tagged in previous
years), yields the low figure of ¢c. 2% nests/individual. C. 110 turtles were
not seen again at Bigisanti after being tagged; 18 were reported on Galibi
beach, the others were not recorded for a second tine, for one of the reasons
nmenti oned above. Particularly at the end of the season nmany individuals were
tagged that only nested once or twice; these turtles either were migrants
from French Guiana or had lost their tag. Elimnating this group fromthe
calculation, the rest (c. 220) laid an average of 3% nests each during 1970;
a figure that cones closer to the findings at other nesting grounds.

On the Galibi beaches, near the French Guiana rookeries, 1107 individuals

were distinguished in 1970, that together laid 2250 nests, i.e. ¢. 2 nests/
turtle, an even less likely figure than for Bigisanti. These turtles are
assuned to have nested alternately on the Galibi and the French Gui ana beaches,
as it is very unlikely that so many tags dropped off.

Because of the many uncertainties, an estimate of the nunber of green turtle
femal es that depend on the Surinam beaches can only be nade by rough guess-
work; provisionally we assune that the figure lies between 2000 and 3000.

Lepi dochel ys olivacea is supposed to nest on average tw ce per season: in
1970 and in 1969 c. 1250 and 900 ridleys (including an unknown nunber of

i ndi viduals that were retagged because they had lost their tag) laid 1750
and 1625 nests respectively/Probably some 2000 ridley fenales (x 100)
depend on the Surinam beaches for breeding.

For Dernochelys coriacea it is inpossible to estimate the average nunber of
nests per annum because of the migration between breeding grounds. In 1970,
on Bigisanti, 13, 30, 11, 10, 6,1 and 1 |eatherbacks were seen to nest O,
1, 2, 3, 4, 5 and 6 times respectively.

l.5. Ener gence success of nests.
Research was continued in 1969, by R L. HIIl B. Sc. and D.J. Geen
B. Sc., and in 1970 by Hill, concerning incubation periods and hatchi ng

success of both natural and transplanted nests of green turtles, ridleys
and | eat her backs.



An inportant discovery was that in previous years we have damaged un-

consci ously consi derabl e nunbers of eggs by locating nests with a probe
(report in press). The few broken eggs in a green turtle and | eatherback

nest found by a probe |ower the energence percentage by 25-30% Hence,

many young have been 'lost' since 1964, when counting first begun. Rotting
broken eggs in ridley nests do not influence hatching success significantly.
The small infertile eggs in |eatherback nests (on the average 30%of total
nunber per nest) |ower the energence percentage (w thout and wth under-

sized eggs, respectively 18 and 12%%%6 emer gence), probably because they rot and
cause sone of the larger fertile eggs to rot as well.

Energence percentage was raised in replanted Chel onia and Lepi dochel ys nests
by using better techniques as a result of HIll's investigations: in 1970

an average of 40% and 55% respectively, was reached (conpared with 85%

and 60%in natural, protected nests). Actually the figures are |ower than
previously attained in 1969 because nests were transported |ong distances

to a central hatchery. H gher figures are obtainable if nests are noved

as short a distance as possible and the eggs carefully handl ed. Needl ess

to say the central hatchery idea has been di spensed with where possible.

Der nochel ys nests show a disappointingly |ow natural energence: average 40% -
quite a fewnests not hatching at all. In the best replanted nests the
average is only 18% in nests replanted over long distances it was as |ow

as 6%

Studi es undertaken by Hi Il and Green reveal ed the danage done by the ghost-
crab Ocypode quadrata to ridley nests on Bigisanti beach (quantitative
report in press).

l.6. M scel | aneous.

Vital statistics. Anple data on dinensions of green turtles and
ridleys were added to the information already collected in previous years.
The results will be published in due course. In the scope of this report
it is interesting to nention that in successive years it was shown that
new y-tagged ridleys (sone of which very probably nested for the first tine)
had the sane dinensions as re-nesters, tagged in previous years. This would
mean that ridleys do not grow after reaching sexual nmaturity.

Mor phol ogy: | aminae counts: Hill made an extensive study of pol ynorphism
of costal and vertebral |amnae in Lepidochelys olivacea including adult
femal es, and hatchlings fromnatural and replanted nests (report in press).
A study of adult males is inportant to conplete the picture.

. Expl oi tation and Conservation.

. 1. Legi sl ation and expl oitation of eggs.

The legal status of the Bigisanti nesting grounds is jeopardized by
the westward movenent of the sand (c. 1.8 km'year), nobst of which is now
situated Wof the Whoundary of the reserve. As a provisional nmeasures the
nests laid outside the reserve are nade safe by claining themevery norning
as governnent property, but the protection will have to be based on a nore

solid | egal basis.




The Glibi nesting grounds (Eilanti, Baboensanti, Pruinmenboom and Gali bi
beaches) were declared a nature reserve in 1969. Because this happened
during the season, Caraibs were allowed to continue egg-collecting, because
an abrupt stop woul d have upset relations with them |In 1970, the Caraib

I ndi ans, who during the last decade collected alnost every green turtle

and ridley egg that was laid in the area, were allowed to collect only 150,000
green turtle and 30,000 ridley eggs of a total of c. 350,000 and 200, 000
eggs. The eggs were bought and sold through the Foundation for Nature
Preservation. Mst nests taken were laid too |ow and coul d not possibly

be replanted because of the uniformy |ow beach platformin the area.

Conpl ete prohibition of egg-collecting would create strong politica
difficulties. Moreover, it is our intention to exploit the eggs as a source
of protein on a sustained yield basis. This inplies the urgent need for
information to cal culate the annual proportion of eggs to be harvested -

still based on nere guesswork - on a quantitative basis. In 1971, the quota
for ridley eggs will be reduced to not nore than 20,000. If in the future
the percentage of nests left untouched appears to be too lowto build up
the population to its forner strength, fewer eggs will be renoved

During 1969-1970, Forest Service personnel continued constant surveillance
in the conservation areas; turtle poaching was reduced to zero.

. 2. Active conservati on measures.
On Bigisanti beach the protection of ridley nests by wire cages
agai nst ghost-crab damage is now standard procedure.

Each year a total of 600-700 nests endangered by spring tide inundation
or beach erosion, are replanted. As nentioned above in section I.5., the
energence success in replanted nests has been raised, but replanted

Der nochel ys nests still show a disappointingly low fertility, although
there has been sone inmprovenent.

Establ i shnent of an experinental aquariumwith a view to the future possibility
of releasing young up to 6 nonths old away fromthe zone of initial predation,
was discarded. We agree with Prof. Carr that '... it seens sounder practice

to allowhatchlings to enter the sea directly fromnatural nests than to

hol d hatchlings for periods of growh in pens' (Proceedings 1969, p. 13).

. 3. Turtle farmng.
23,525 green turtle eggs, part of the quota permtted to be collected
in the Glibi sanctuary (see I1.1 above) were sold to 'Mariculture', Gand

Cayman |sland. Moreover, 12 female turtles were caught on the beach and 9
transported to Grand Cayman, of which 8 survived and seemto prosper there.
They will be returned to Surinamin 1976. O the 16,418 young that hatched
fromthe 23,525 eggs, 250 yearlings will be brought back to Surinamin 1971
hal f of which will be directly released on the beach. The renminder will be
grown in a tank. Delegates to the 1969 neeting were strongly opposed to

premature uncontrolled' mariculture of sea turtles, and agreed that schenes
of this kind would constitute an intolerable drain on wld popul ati ons.



W do not believe that we are contravening this statement for the follow ng

reasons:

a) Mariculture Ltd. controls its mariculture of seaturtles.

b) Results fromMariculture's experinents are of utnost inportance to future
turtle farming in Surinam and el sewhere.

c) The 23,525 eggs taken formed part of the 1970 quota of eggs to be
har vest ed.

d) The loss of 4 mature fenales by death and 8 for 7 years is nothing in
conparison with | osses of our population in Brazilian waters (see section
IV.2. below) and with the information gathered about keeping these aninals
in captivity.

1. Future Conservation and Research

In 1971, tagging will be continued on a reduced scale.
Geen turtles in the Galibi region will not be tagged. Sufficient inform
ation regarding migrations to Brazil, internesting intervals, etc., has been

accumul ated. The only value of continuing tagging in this locality woul d
appear to be that it might help to elucidate popul ati on dynam cs, but that
is made inpossible (for the nonent) by the fact that nuch nesting by the
same popul ati on takes place on the French Gui ana beaches. However, at

Bi gi santi, the population is nore faithful to one nesting beach and wander -
ings are reasonably infrequent. Thus an accurate population estimate is
feasible and data are also still required about the actual nunber of tines

per season the green turtles in the popul ation nest: so tagging of greens
at Bigisanti in 1971 will continue.

Ridleys will also still be tagged because there are few nestings outside
Eilanti; and |eatherbacks will be tagged with a special viewto the
possibility of nore tag-recoveries both at home and abroad.

From 1972 onwards tagging will probably not be part of the turtle programe,
unl ess the delegates to this neeting can offer strong reasons for its.
continuance. The inportant thenes will be: (1) nest countings, and fixing of
of annual 'harvest' of eggs, so that the nunbers of individuals per popul -
ation can be increased and thereafter mmi ntai ned, whilst still realizing
sone of the benefits that turtles can give to man; (2) nest replanting which
has now been standardized to give maxi mum possi bl e vyi el ds.

Mar ki ng of young, e.g. with a punch applicator on the side of the carapace

is contenplated for 1971 and/or 1972 season. This would enable us to deternine
growh rates, age of sexual maturity, migrations in the imuature stages, sex
ratios, nortality rates, etc.




I V. Nati onal Requirenents

V. 1. Fi nanci al ai d.
Help from WWF. stopped abruptly early in 1970. Since then noney
has been wheedl ed fromvari ous sources in Surinam and abroad. Future

finances are not assured.

V. 2. Protection in Brazilian waters.
W agree with Dr. Pritchard that, 'Surinamgreen turtles are under-
going considerable attrition in Brazil'. This is based on the. |arge anount

of tag returns fromthere. He doubts if anything can be done about it. CQur
opinion is that the least that should be done is an analysis of turtle cat-
ching in the area. Further steps rely primarily on concrete quantitative data
Qur calculation of the proportion of eggs that can be taken also depends
partly on this. Furthernmore, it will beconme nore and nore difficult to

defend in Surinam an increase in hatching output (by continuing the
substantial reduction of the nunber of eggs taken from the beaches) w t hout

a decrease of adult slaughtering in Brazil. It is not possible for us alone
to convince the Brazilian authorities concerned of the inportance of these

facts.



Paper No. 12

REPORT ON STATUS OF SEA TURTLES I N COLOWVBI A

by Rei nhard Kauf mann
Instituto Col onbo- Al eman des Investigaciones Cientificas,
Santa Marta

1. Present situation

1.1 Nesting beaches: According to our explorations and interrogations
of inhabitants along the Caribbean coast east of Santa Marta, sea turtles
nest fromthe nouth of the Ro Piedras to a point about 3 kil onetres east
of the mouth of the Rio Don Diego, and again between the mouth of Rio

Pal omino and the village of Dioulla. These two beaches are separated by a
rocky littoral. The coast of the Alta Cuajira Peninsula (east of the

provi nci al capital Ri ohacha) seens to be unsuitable for sea turtle nesting.
Information is lacking for the coast west of Santa Marta, where, at |east
near Cartagena, sea turtle nesting probably occurs, since turtles and eggs
are sold in the market of this town.

The Col onbi an nesting beaches, as confirmed by scientists up till now, have
a total length of about 55 to 60 kilonetres. Wthin this stretch of coast,
the only beach |I have studied frequently during recent years, is bounded

by the mouths of the Rio Buritaca (west) and Rio Don Diego (east), and has
a total length of 7.5 km All data nentioned below refer to this beach.

1.2 Speci es nesting in Colonbia: The follow ng species have been observed
by nysel f: Caretta caretta (caguano or gogo), Chelonia nmydas (tortuga bl anca
or verde), and Dernochelys coriacea (canal). According to information from

| ocal people, Eretnochelys inbricata (carey) is nesting on this beach too,

whi ch was confirmed by hatchlings |I received in 1967 from a fisherman. Never-
thel ess, | nyself have not yet succeeded in finding nesting females of this
species. It is possible that Lepidochelys olivacea al so nests.

1.3. Abundance of nesting species: Nowadays Chel oni a nydas and Eretnochel ys
i nbricata nest only occasionally, so that it is inpossible to get any
statistical information about their popul ation size. Fishernen have told ne
that 15 to 20 years ago both species arrived frequently to nest on the Buritaca
beach, so that one could observe at any point along the beach 10 to 12

energi ng femal es each night.

The | eatherback is fairly rare too. In May and June 1970, 7 nesting females,
4 other nests and 7 energences of hatchlings were recorded on the beach. As
the breeding of this species seens to begin in March, culmnating in April
these data do not reflect the real nunber of |eatherbacks nesting on this
beach. Observations will therefore be taken up again early in the spring

of next vyear.



The nmost abundant species of the beach is the |oggerhead. According to
nmy observations and cal cul ati ons during the nesting seasons of 1966,

1967 and 1970, there is a total of about 675 energences of |oggerhead
fenal es each year. The season extends fromthe mddle of April to the
end of August. Counting only the nesting animals, but not energences
wi t hout nesting (here called "caracol eos"), one nmay estimate 300 nests
per season, which corresponds to nore than 2 nests per night. Since other
nei ghbouri ng beaches have environnental conditions which are identica
with those of the beach under investigation, one nmay suggest that their

| ogger head nesting density should be the sanme. |f so, sone 2400 | ogger-
head nests per year can be calculated for the 60 kilonmetre total |ength
of breeding beaches. My first few taggings indicate that |oggerheads may
nest 4 to 6 tinmes each season. The popul ation of this species can thus be
estimated at 400 to 600 females.

1. 4. Tagging: In 1970, for the first tinme | succeeded in tagging 32

| oggerhead fenales and 2 | eatherback females, thanks to Dr. Pritchard,
Gainesville (Fla), who provided me with tags and applicators, paid for by
a grant fromProf. A Carr. A list of the tag-nunbers has al ready been
mailed to Dr. Pritchard. Tagging will be continued nore intensively in
the next breedi ng season.

1.5. Expl oi tati on: On the nesting beaches described above, sea turtles
are exploited mainly by the poorer natives of the area, for whomthey are
nearly the sole source of protein. There is also sone turtle-hunting by
peopl e who corme fromthe interior of the country, but it is on a snaller
scale. The fact is, however, that when the fenal es energe for nesting,

all that are found are killed and all their eggs are collected. The
popul ati on of Col onbian sea turtles is thus threatened by extinction.

What the turtle hunters (locally called "tortugeros") do not need for
their own use, is sold on the markets of the bigger coastal towns, such
as Riohacha, Santa Marta, Barranquilla and Cartagena.

Since green turtles and hawksbills are nearly extinct, the main exploited
species is now the |oggerhead. O the |eatherback only the eggs are
collected; the neat is not used.

Al ong the coast of Alta Guajira, where sea turtles cannot nest, aninals
are caught with nets by the native Indians. There are no statistics
avail abl e of the annual catch of turtles and eggs.

1. 6. Protection: Already in 1966, 1967 and 1968, the beaches between
Mendi guaca River and a point 3 kilonetres east of Don Diego River, have
been guarded by the "Corporaci on Autonoma Regional de Los Valles del

Magdal ena y del Sinu". It was based on two watchnmen controlling each

beach section, as delimted by the river nouths. This attenpt at protection
proved insufficient, the "tortugeros" being able to continue with hunting
and col |l ecting al nost undi st urbed.



In 1970, for the first time, the beach between Buritaca and Don Di ego
Rivers was protected effectively by about 10 beach guards of the"lnstituto
del Desarroll o de Recursos Natural es Renovabl es" (I NDERENA), a governnenta
institution for conservation of natural resources. Only in very rare cases
females were killed and nests dug up here. On all other nesting beaches the
excessive exploitation continued as before.

2. Requi r enent s

2. 1. Resear ch:

2.1.1. Tagging should be continued during the next breeding seasons,
with the purposes:

i) to get nore exact informations on the popul ation size of
all sea turtle species nesting east of Santa Marta;
ii) to obtain biological data about nultiple nesting;
iii) to trace the nmigration of popul ations which nest on
Col onbi an beaches.

2.1.2. Al other kind of biological observations should be continued
(measurements of adults, egg number per nest, egg size and
wei ght, incubation time, size of hatchlings, etc.).

2.1.3. Aterrestrial and aerial reconnai ssance of the Col onmbi an
Cari bbean shore line should be undertaken to get know edge
about other nesting beaches besides the ones described
above

2.1.4. The personnel enployed as guards should be trained to be
able to make the nore basic biological observations.

2 92 Pr ot ecti on:

2.2.1. The I NDERENA as the competent institution of the Col onbi an
Gover nment shoul d be asked to establish and enforce clear
laws on the matter of exploitation and conservation of sea
turtles.

2.2.2. The Don Diego-Buritaca area should be declared a sea turtle
sanctuary for re-stocking of the popul ations, during the
next 5 to 10 years. Exploitation on the neighbouring beaches
should be limted and controlled
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Paper No. 13

SEA TURTLES IN TRI NI DAD AND TOBAGO!

by P. R Bacon
Uni versity of the West Indies, Trinidad

Cener al

Sea turtles are listed for attention in the marine research progranme of
the Trinidad and Tobago Government but the Fisheries Departnent has no
active programre of study, exploitation or conservation of this resource.
The collection of turtle statistics at the various fishing centres is not
continued although records are kept in some of the wholesale fish markets.

Information on the sea turtles of Trinidad and Tobago is thus very limted,
as it is fromnost other Caribbean islands, which is one reason why no
report fromthis area was received at the previous neeting of the Marine
Turtle Goup in 1969. It is only since 1965 that any interest has been paid
to turtles in Trinidad and Tobago by naturalists attached to the Trinidad
Field Naturalists' Club. The Cl ub, which is conposed mainly of anateur
personnel, has concentrated on patrols on easily accessible beaches where
basi c nesting data have been recorded.

Speci es

Four species are known to nest regularly in Trinidad, which are, in order

of abundance,
Dernochel ys coriacea - known locally as "cal don or coffinback”

Chel oni a nydas - "greenback";
Eret nochelys inbricata - "hawksbill™
Lepi dochelys olivacea - "batali".

There is one nesting record for the north coast of Trinidad in July, 1970,
whi ch was al nbst certainly the |oggerhead Caretta caretta. This species is
seen frequently by fishermen off the north coast but was not known previous-
ly to nest in the island.

To date, only the | eatherback, green and hawksbill turtles have been re-
corded in Tobago.

1_. . .
This report contains the personal views of the author and does not
necessarily represent the view of the Trinidad and Tobago Governnent.



Nesting areas

Fig. 1: Map of the islands of Trinidad and Tobago, showing the main
turtle nesting areas.

fi°w
!
I

PLYMPUTH
TN

s

CARIBBEAN SEA
: ~ SCARBOROUGH
NUMEROUS SMALL BAYS |
/ff N e !
{ Neo>

VENEZUELA
S

- S

’f"\_‘/l pﬂ
\
& PORT OF SPAIN L MATURA BAY
)
——————————————————————————————————— fmmm e em = 10*30 N
TRINIDAD
GULF CF PARIA \

uﬁ_,/fﬁa_,/FEhn FERNANDO

|

ATLANTIC OCEAN
|
|

Most of the nesting is confined to the north and east coasts of Trinidad,
where al nost any beach of any size has been used during the last few
years. Absence of nesting on the south coast is probably due to the
presence of steep cliffs with little sand below, while the west coast is
predom nantly nuddy with coastal nangrove swanps.

Nesting has been studied in greatest detail on Mature beach on the east
coast as this is readily accessible. This beach is probably the nost

i nportant nesting area for | eatherbacks. The green and hawksbill turtles
nest nmainly on the north coast and around islands between Trinidad and
Venezuel a, where these species can be seen feeding and resting during
nost nont hs of the year

In Tobago, |eatherback nesting appears to be confined to the nore sandy

| eeward coast, especially near Plymouth, G een and hawksbill turtles nest
in small nunbers all round the island and small individuals can be seen
feeding in the reefs throughout the year.



Rel ati ve abundance

Except for Dernobchelys, no data are available on the nunbers of sea turtles
nesting each year in Trinidad or Tobago, or on the nunbers killed on the
beaches or at sea.

The | eat herback nesting population for the whole island of Trinidad is
estimated at from 200 to 250 mature fenal es each season, with about 50%

or this centred on the east coast at Matura Bay. The Tobago popul ation
nunbers only a few dozens. Conpared with the nesting popul ati ons of

nei ghbouring Guyana and Surinam the Trinidad and Tobago turtle popul ations
are very small. They are, however, probably larger than those of nobst other
Cari bbean islands, few of which have all five species nesting

Expl oi tati on

Little accurate information is available on the degree of exploitation.

All turtles seen nesting on the north coast beaches are killed by |oca
villagers and a |large nunber of inmature ones are taken in beach seines.

A sufficient nunmber of greens and hawksbills are caught at sea off the

north coast to keep about 20 pirogues occupied during April, May and June.
None of the fishernen is entirely dependent for his I|ivelihood on harpoon-
ing and netting turtles as, during this period, ordinary fishing is

negl ected. All the nmeat and eggs are used for home consunption of find

| ocal markets. A nunber of hotels, especially in Tobago, also purchase turtle
nmeat and green and hawksbill shell is sold locally.

Conservati on

1. Legi sl ati on

At the present tine the Protection of Turtle and Turtle Eggs
Regul ations, 1952, are in force (see Annex). As will be noted, these
regul ati ons under the Fisheries Odinance prohibit killing of turtles,
removal of eggs and the sale of neat or eggs only fromthe 1 June to the
30 Septenber in any year. They are, therefore, very unsatisfactory as the
sea turtles are not protected during April and May when nost of the nesting
t akes pl ace.

The Fisheries Departnent, under whose auspices turtle protection falls, does
not have wardens to patrol beaches or visit fishing centres. Law enforcenent
falls, therefore, on the civil police who are already overburdened. The

Fi sheri es Departnent does not have representation on the Wld Life Conserv-
ation Commttee which advises the Governnent through the Mnistry of
Agriculture, Lands and Fisheries. The Forestry Departnent is represented,
however, on this advisory commttee and their gane rangers have been
assisting the Field Naturalists' dub over the past fewyears. The gane
rangers can exercise their authority only during the close season for the
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hunting of animals on |and, thus giving sone protection to turtles on the
beaches from 1 April to 30 Septenber. Adm nistrative confusion of the
nature indicated by the situation greatly hanpers progress in turtle
conservati on.

2. Educati on

During the last three years |ectures have been given to school s,
cl ubs and societies in both Trinidad and Tobago on the need to conserve
turtles. Propaganda of this sort has met with a warmresponse and | arge
numbers of interested persons have acconpani ed beach patrols - making
things nore difficult for the poachers.

Resear ch

Up to the present tine research has been concerned alnbst entirely wth
Dernochelys. For this species, the nesting season is fromMarch to August,
possi bly September, with npst nesting taking place in April, My and early
June. The mgjority of the nesting fenmales energe fromthe sea between 9 p.m
and m dni ght, spending about one and a half hours on the beach. The di nensions
of the nesting fermales do not differ significantly from those recorded

el sewhere - nean carapace lengths for all Dernochel ys neasured on Trini dad
beaches from 1968 to 1970 was 158 cmwith a range from 125 to 185 cm

Carapace wi dths averaged 106 cmwith a range of 75 to 121 cm

Taggi ng was begun in 1970. Fromthe 16 | eatherbacks tagged on Matura beach
there were two tag returns indicating re-nesting intervals of 10 and 11
days respectively.

Small round holes through the fore flipper of nesting femal es have been
seen comonly in Trinidad |eatherbacks. Three of the 16 animals tagged on
Mat ura beach in 1970 had these holes. These nmay be holes left after old
tags have fallen out - which would indicate that the aninmals had cone from
other nesting areas where tagging had been carried out before 1970.

Q her records for Dernochelys include clutch sizes from65 to 130 eggs;
Adul ts observed eating the jellyfishes, Physalia and St onol ophus, in
coastal waters; the high incidence of fresh injuries on females arriving
at the nesting sites; the presence of the commensal barnacle Pl atyl epas
on the carapaces and |inbs; and the great |oss of eggs due to beach
erosion - especially at the start of the wet season in early June.

I nt ended research

Beach patrols will be continued throughout 1971. One group will concentrate
on Matura beach to collect further data on |eatherbacks and others will
work on the north coast to gather data on the nesting of the other species.



During the 1971 season we intend to seek the services of a fishernan from
the Fishing Cooperative at Toco to collect turtle exploitation statistics.
He woul d be able to record the date and location of all turtles caught at
sea, neasure and weigh them before they were slaughtered and follow the
mar keting of the neat. Fromother fishernen and villagers he could obtain
sone nesting data in addition. It would be possible fromthis information
to estinate the anmount of exploitation of turtles, at least in this area
which is necessary before discussions on turtle conservation in Trinidad
and Tobago can proceed further. W are approaching various |ocal organizations
for funds for this project - which can be carried out better by soneone
resident in the north than by any nenbers of the Field Naturalists' Cub
visiting the area in their spare tine.

Further lectures to schools are planned for 1971, although it will not be
possible to reach many districts. Funds are required urgently for the
printing of literature for distribution to schools and village community

centres.

At the end of the turtle nesting season we hope to advise the Trinidad and
Tobago CGovernnent on the revision of the laws to give adequate protection
to all species during their breeding period. It would help greatly to know
what other territories, particularly in the Caribbean, are doing in this
respect to protect simlar small popul ations of sea turtles.



ANNEX

CGovernment Notice No. 192
TRI NI DAD and TOBAGO

Regul ati ons nmade by the Governor in Council under Section 3 (1) (c) of
the Fisheries Ordinance, Ch. 25. No. 9.

1. These Regul ations may be cited as the Protection of Turtle and
Turtl e Eggs Regul ations, 1952.

2. It shall not be lawful for any person between the 1st day of June
to the 30th day of Septenber in any year to take or renpve or cause to be
taken or renoved any turtle eggs after they have been laid and buried by
the female turtle or after they have been buried by any person

3. It shall not be lawful for any person between the 1st day of June
to the 30th day of Septenber in any year to be in possession of or to offer
or expose for sale, or to cause to be offered or exposed for sale, or to

purchase turtle eggs.

4. It shall not be lawful to catch, kill, or harpoon or otherw se take
possession of any turtle or to offer or expose for sale or cause to be offered
or exposed for sale or to purchase any turtle or turtle neat between the 1st
day of June to the 30th day of Septemnber, of any year

5. These Regul ations shall not apply to turtles, turtle neat or turtle
eggs lawfully inported into the Colony. Provided that the onus of proving that
the sanme was lawfully inported into the Colony shall be on the person alleging
the sane.

6. Any person who contravenes these regul ations shall on summary con-
viction be liable to a fine of Forty-eight Dollars or to inprisonnent for
two nont hs.

7. The Protection of Turtle and Turtle Eggs Regul ations, 1951 are hereby

repeal ed.

Dated this 14th day of October, 1952.

W S. ARCHER
Acting Clerk, Executive Counci

Approved by resolution of the Legislative Council this 14th day of Novenber, 1952,

G E. L. LAFOREST
Clerk, Legislative Counci



Paper No. 14

SEA TURTLES | N | NDONESI A

by 1.S. Suwel o
University of Indonesia, Djakarta

Sunmmary

All kinds of sea turtle populations throughout the world are exploited
principally as a source of food. It so happens that these turtles occur
mainly in areas where the human diet is notably low in high grade protein,
such as | ndonesi a.

Turtl e eggs contain higher protein than nost fow eggs (see Table 1). It is
very possible that in the future turtle eggs could be used as a source of
protein in |Indonesia.

In order to get sone biological data concerning the life habit and the
productivity of sea turtle eggs, especially of the green turtle, Chelonia
nydas Linn., prelimnary research was carried out at the sand beach of
Pangunmbahan, about 200 kmwest of Bogor

According to sonme herpetologists, it is quite possible that there are five
species of sea turtles in the Indonesian waters; they are: Chel onia nydas,
the nost common species; Eretnochelys inbricata, Caretta caretta

Lepi dochel ys olivacea and Dernochelys coriacea , the rarest species.

The sand beaches used as breeding grounds by sea turtles are w despread
al ong the I ndonesian coasts (Figure 1). Table Il sunmarizes the distribution

The sea turtle is an oviparous animal, laying eggs and hatching then in
their nests. Although there is no break in the breeding season, there is a
pronounced cyclical variation in the intensity of breeding, with a marked
maxi mum (see Table I11). The tinmng varies in different areas. The. peak of
the breeding season seens to have sone correlation with the nonsoona
periods (Figure 2).

The turtle's nest is about 70 cmin depth, sonetines nore, with a radius of
25 - 40 cm Each femal e produces different anounts of eggs per nest depending
on the species and age, usually between 100 and 200 eggs. Chel oni a nydas at
Pangunbahan produces in average 107 eggs per clutch. The egg is whitish and
spherical, the skin is not hard, and the average dianmeter is 45ram

The incubation period of the eggs varies; it seens that the period is
affected by climatic tenperature fluctuations.



The results of the investigation of 28 nests at Pangunbahan show that
green turtle eggs hatch within + 50 days after |aying. Although egg
laying is an instinctive habit, it is apparently influenced by certain
factors. The primary response may be toward |ight (phototaxis).

Tabl e |

Anal ysis of turtle and fow egg conponents (from Somadi karta & Anggor odi, 1962)

Protein Fat Fibre Ash Vat er
Egg sanpl es Nx 6.25
% % % % %

1. Unspecified turtle egg* 29. 25 9.81 - 0.40 76.41
2. Eretnocbelys inbricata 22.02 16. 43 0 3.03 59. 34
3. Dernochelys cori acea 17.72 14. 03 0 1.62 67. 46
4. Chel oni a nydas 16. 50 11.61 0 1.87 66. 66
5. Unspecified turtle egg* 12. 29 9. 80 — 0. 40 74.23
6. Gallus domesticus 13. 42 19.99 0 1.74 73.71

(ajam local breed)
7. @Gallus doreasticus 11. 84 10. 66 0 2.17 74. 49

(ajam Leg-horn)
8. @l lus donesticus 11. 47 9.23 0 1.35 75. 61

(agjam R I1.R)

Sampl es exam ned in Laboratorium "Koloniaal Miuseuni, Haarlem Holl and
(Quintus Bosz, 1911).



Table 11

The distribution of sea turtles in |Indonesia.

I sl and Chel oni a Er et nochel ys Caretta Der nochel ys
nmydas i mbricata caretta cori acea

Sumat r a + + + +

Biliton
Nat una -
Bor neo
Dy awa
Madur a
Sunba -
Fl ores
Sol or -
Sul awesi
Anbon
Banda
Obi
Ternato -
Kei -
Aru
Irian

+
1

+ + +
' + +
1 1

+ o+ + o+ 4+
1
1

+

+ + + +
1
+ 4+ 4o
1

+
+ 4+ + + + + + o+

Table 111

Locati on Breedi ng season Time of maxi mum | ncubati on period
egg production of eggs

Sar awak Al'l year round May - Sept. 49-57 days
Mal aya All year round Dec. - Jan. 47-78 days
P. Berhal a All year round Nov. - Jan. 47-70 days
Ko Khram All year round March - Sept. 45-50 days
Ceyl on All year round Jan. - March --
Australian Timor All year round Cct. - Feb. --
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Paper No. 15

SUMMARY COF | NFORMATI ON ON PROGRESS | N CAPTI VE CULTURE TECHNI QUES
MADE BY " MARI CULTURE"

by Mark Fisher
Newpl ace, Franfield, Sussex

"Mariculture" was set up in 1968 as a private conpany in the Cayman | sl ands
in the British West Indies to farmthe green turtle. My famly are share-
holders in this conpany and | am a nmenber of its managenent conmittee.

In the two years that we have been operating we think that we have |earned
howto find, collect, transport and hatch turtle eggs with sone 90% success.
Through very costly experinmentation and effort we have begun, and | repeat,
begun to learn what to keep the turtles in, howto control their environnent
and particularly about their diseases. As fromthe end of May this year al
our turtles, and we have over 40,000 on our two farns, will be kept in
concrete or fibre glass tanks on dry land. Qur punping station will punp

t housands of gallons a mnute through these tanks and our breeding pond.

Qur breeding efforts so far have not been particularly encouraging due to
the delay in the starting up of our punping station, which neans that the
one mllion gallon pond is being used to hold several thousand young turtles
until their new tanks are conpleted and on stream W shall clear this pond
of all non-breeders soon and we hope to have turtles nmated and eggs laid

on our artificial laying beach in the forseeable future. It is worth
mentioning that we have had fertile eggs laid on our beach but these were
only fromfemales that were gravid when put into the pond. Mich remains to
be di scovered about the breeding of turtles.

We are, of course, experinenting with nutrition which is one of our nost
pressing and inportant problens. Qur current weight gains vary enornously
but we do have encouraging growh results and feed conversion ratios.

Maricul ture has just reached the point where we have started to sell limted
quantities of high quality turtle to the world market.

| amsure that turtle farmng can, and will, contribute to the conservation
of turtles, in the follow ng ways:

1. The farned turtle will be produced in quality and quantity desi gned
to neet the custoners' requirenments. Current hunting and poachi ng net hods
cannot conpete and should therefore dimnish

2. Due to inprovenents in nortality and growh rates as conpared with
natural conditions nmuch nore use will be nade of eggs taken fromwild

rookeries until eggs can be produced in captivity. It is worth nentioning

that many of the eggs that we have collected woul d have otherw se been destroyed
by the unsuitable nature of the soil, as in Ascension Island, by beach erosion,
as in Guyana, or by other turtles.



3. Private conpanies |like Mariculture can often have a powerful say
wi th governnments who should be interested and concerned with conservation.
For exanple Mariculture persuaded the governnent of Caynan Islands to
introduce legislation to restrict the slaughter of turtles there.

4, | amsure that | speak for the other directors when | say that sone
of the information that we have acquired and will acquire in the future
particularly with reference to breeding, could be made available to this
group for conservation purposes. Sone of the information that nay be |earned
woul d probably take years to acquire if it were not for intensive farmng
since accurate information as to growh rates and breedi ng characteristics can
only be ascertained fromlarge nunbers of repetitive statistics taken in
conparabl e and controlled situations. | think it is reasonable to suggest
that nodern farm ng, feeding and nanagenent techniques should ultimately
produce a nmuch bigger turtle in a shorter time, Wth better feeding we may
get the females to produce eggs at an earlier age and possibly lay every

year instead of every three years.

As with any snmall business that is struggling to pioneer sonething new we
have been through many trials and tribulations in our first two and a half
years. Many questions remain to be answered and many battles renmain to be
fought. However, if Mariculture survives, as | amsure it will, to the
point that the demand for turtle products in the growing world can be
satisfied fromfarm ng sources, as opposed to current primtive hunting
nmet hods, then surely a great stride will have been taken in saving the
turtle.



Paper Mo. 16

THE TURTLE SOUP | NDUSTRY

by John Lusty
Managi ng Director, John Lusty Ltd., London

| ampl eased to have an opportunity to contribute to this neeting, as | am
a very keen conservationi st nyself, especially as regards the Geen Turtl e,
and have been for over 35 years, which is probably much |onger than nost
other participants except Professors Carr and Brongersma. This is understood
if you give it a fewnonments' thought, because an inportant part of mny

busi ness depends on the survival of this animal.

Many rude, unkind and indeed untrue things have been said and published

about the soup manufacturers, attacking and often blanming themas the prine
reason for the decline in the world turtle popul ation, although nore recently
there has been a better understanding of the real situation. But consider

for a noment the follow ng facts:

1) Al'l species are in danger, not just the Geen Turtle, which is
nornmally the only one used for soup

2) The nunber of turtles taken for soup manufacture on a conmerci al
scale is really very small and consists of the large older turtles, male

and fenal e, which have been breeding for at least 10 but more likely 20
years and so have had plenty of opportunity to reproduce nany time over.

They have generally reached the age when, as with a flock of chickens or

herd of cows, they are no |longer as productive as they used to be. As with
chickens it is good husbandry to cull the older birds to |eave nore food

for the nore productive youngsters. Also the old fow makes much better soup,
so it is with the Geen Turtle.

3) In those areas where the decline and threat to extinction is greatest
it is a fact that the taking of eggs to supplenment food supplies for the

| ocal popul ati on has becone popul ar, indeed commercialized. In the East this
may be justified because the eating of aninmal flesh is against some religions,
but el sewhere surely it is wong, because you will get nuch nore food froma
fully grown turtle of 100 kilos or nore than froma tiny egg.

4) In other areas where neither the eggs nor the turtles are much eaten
by the local population, but fromwhich a large proportion of the turtles
used for soup manufacture conme, there is no serious decline or threat to
extinction.

5) In sone areas turtles are slaughtered for their red or steak nmeat for
I ocal consunption and it is from such places that the soup manufacturers
obtai n much of the gelatinous neat, known as Calipee or Calipash, which is



the nost inportant part used in soup naking. So the manufacturer is using
a by-product which woul d otherwi se nmost probably be wasted and, where
this happens, it no doubt gives rise to the reports of skel etons and
wast age. The high prices paid for this dried calipee play an inportant
part in the |local econony. So to those who make scathing remarks about
turtle soup being a luxury | would say - "Have you considered the
contribution it is making to the welfare of those people, who have very
little else to sell fromtheir remote and generally near barren islands
and coasts and who also depend on the turtle for their neat? They woul d
still kill to survive thenselves, but with your help they could be
encouraged to be nore selective in their killing and to appreciate the
i mportance of the laying female."

By years of careful attention to the nunber of turtles taken from any

one place, by spreading the demand over a wi de area, by encouraging,

i ndeed insisting on, the conservation of the green turtle by protection

of the nests and the young at hatching tine, by boycotting anyone offering

large quantities of supplies of turtles of less than 100 kil os, | believe
we as manufacturers have played an inportant part in hel ping the surviva
of this species. While | do not speak for all manufacturers, | do know

that some of the largest users of turtle do appreciate the situation and
we have done nuch to encourage the main suppliers towards protecting
nests, young and |aying females.

As regards nunbers used for soup manufacture, | can only give you an
estimate because ny conpetitors do not tell me how many they use but |
have a shrewd idea of the nunber used in U K and Europe, which | put at
less than 1,000 per year whole frozen turtles, about another 1,000 cut up
and frozen, mainly fromthe Australian area and the dried calipee from say
3,000 to 4,000 others, of which the steak nmeat has been consumed |ocally.
This last figure may be smaller since the Seychelles ban of recent years.
Most turtles sent to Europe nowadays originate in north-east Africa and
South Arabia. Fromthe Caribbean in the past 25 years we have received |ess
than 400 whole turtles and dried calipee from another 1,000. The American
mar ket would hardly be likely to consunme more as their turtle soup is so
weak.

| have considered only the Green Turtle, not the Hawksbill, Ridley or
ot hers, which we do not use.

My recommendations to you to ensure the survival of the turtle are:

1) A cl ose season of 3 nmonths during the main local |aying period.

2) Much nore protection of the nest and eggs against beasts as well
as man and linmting of the nunber of eggs allowed to be taken

3) Much nore protection of the newy hatched turtles, where possible
renoving as many as possible to seas where there are |ess predators
and plenty of seaweed cover.



4) Ban the taking of any green turtle of less than 50 up to 75 kil os
(depending on the area).

5) Encourage such organi zations as Mariculture in the Caymans to
farmturtles, so that in the forseeable future the Geen Turtle
at least will become a source of protein much nore readily

avail able to augnment the world food supplies.

After you last neeting here, M. TomHarrisson enunerated seven points as
essential to turtle survival. | agree with six of these, but not with

the third point concerning the "consuner end". Unless this end is protected,
then, as | have already nentioned, the strictly scientific total protection
wi Il have serious effects on |ocal econom cs and pressure would be brought
to bear on local governnents to reverse protective measures.

Commercial consideration is vital and comrercial farmng for comrercia
reasons will give that economic stinulus to |ocal populations to support
their venture, their industry and their |ivelihood.
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Paper No. 17

ACTIVITIES OF FAO IN THE FI ELD OF MARI NE TURTLE RESEARCH AND MANAGEMENT

by D. Sahrhage
Marine Biology and Environment Branch, FAO, Rone

In accordance with suggestions and reconmendati ons nmade during the First
Meeting of the IUCN Marine Turtle Specialists Goup in March 1969, FAO
has undertaken or is engaged in a nunber of activities which can briefly
be sumarized as foll ows:

1. The Committee on Fisheries of FAO, at their Fourth Session in

April 1969, took note of the problens of turtles and the action being
undertaken by I UCN, FAO and other bodies. The Conmittee recommended that,
while the main action m ght continue to be taken by other bodies, FAO should
be kept inforned, and should nake available its nmachinery and expertise in
fishery research, stock assessnent and nanagenent.

2. The FAQ/ UNDP(SF) Central American Regional Fisheries Devel opnent
Project cooperated in and facilitated a tripartite neeting on the G een
Turtl e (Chel onia nydas mydas) in San José, Costa Rica, in Septenber/

Cct ober 1969 between representatives of Costa Rica, Nicaragua and Panama.
Based on biological studies carried out by a group of biologists of the

Cari bbean Conservation Corporation under Prof. A Carr, an agreenent was
made for the total prohibition of the capture of green turtles or the taking
of their eggs for commercial and/or industrial purposes, for a period of
three years, during which the machinery for ensuring the conservation of
this resource and its sound management would be studied. Through its field
projects in the region (Central Anerican Project, Mexico) FAO is encouraging
ot her governments to join this agreenent.

3. Dr. Harold F. Hirth (USA) undertook, as Marine Turtle Consultant of
the FAO' UNDP(SF) Project for the South Pacific Islands Fisheries Devel opnment
Agency, from Septenber to Decenber 1970 an extensive review of the stocks

of marine turtles of the South and South-west Pacific and made vari ous
detail ed reconmendations for further activities in the fields of turtle
research, managenment and farming, as well as training of |ocal personne

in these fields. Dr. Hirth visited in particular Hawaii, Tahiti, Wstern
and Anerican Sampas, New Cal edonia, Tonga and Fiji. He reconmrended that

the Rose Atoll in American Sanpa should be protected as it is an inportant
breedi ng ground for both hawksbill and green turtles. This Atoll would nmake
a good site for an ecosystem study. Dr. Hirth further reconmended a thorough
four-nonths nesting and tagging study in French Polynesia, possibly to be
suppl emented by the establishment of an egg hatchery. Also reconmended were
a series of snmall-scale turtle rearing experinents in Wstern Sanpa which
could provide basic information required before large-scale turtle farmng



or restocking could achieve any form of comrercial success. In order to
provi de base-line data for turtle mariculture, the turtle grass pastures
in Fiji should be studied. Furthernmore, Dr. Hirth recomended a survey of
nesting grounds in New Cal edonia. A turtle tagging progranme was also re-
comrended for the region

To inplenent these recomendations it would be necessary to obtain outside
financing from agencies and institutions interested in the conservation and
managenent of turtles, including TUCN. Wth the advice of the Marine Turtle
Goup IUCN m ght wish to consider proposed individual schemes and suggest
sources for funding.

Anot her marine turtle consultant, Dr. S R Hendrickson (USA), is expected
to undertake further survey work on the turtle resources in this area in
sumrer 1971.

4. The Government of Southern Yenen has unofficially requested the
services of a turtle expert for some months in 1971. If the present
negoti ati ons succeed, this work will mainly be concerned with the assess-
ment of the turtle popul ations on the major nesting beaches and the densities
on the feeding pastures. The results will be conpared with the figures
obtained by Dr. Hirth during his work in this area as FAO turtle expert in
1966/ 67. O particular inportance is also the training of |ocal personne

in turtle assessment and managemnent.

5. Upon requests from governments and where appropriate, FAOw Il also
in various other field projects in devel oping countries, assign turtle
specialists to assist in the field of turtle research and nmanagenent.

6. FAO assisted in obtaining information on sea turtle stocks and their
exploitation, especially in areas not yet covered by the reviewmade at the
First Meeting of the Marine Turtle G oup. Relevant information was sent to
UCN and/or to Ms. MM Goodwin as a contribution to her turtle exploitation
survey.

7. Work on inproving the turtle catch statistics has continued and better
coverage by countries, species and areas is now available as presented in

FAO Fi sheries G rcular No. 270 (Part 72), copies of which were distributed

at the Second Session of the Marine Turtle Goup. After further inprovenents
these data will be included in Volune 30 of the "FAO Yearbook of Fishery
Statistics".

8. For inclusion in the series of Species Synopses on the Biol ogy of

Li ving Aquatic Organisns published by FAO, Dr. HF. Hrth is preparing a
synopsis on the Geen Turtle (Chelonia nydas) which is expected to be published
during 1972. Attenpts are also made for the preparation of synopses on the
other marine turtle species of major comrercial inportance.




9. It is intended, as part of the FAO project on Species ldentification
Sheets for Statistical Purposes, to include a series on the economcally

i nportant sea turtle species. However, it has not been possible yet to

i mpl enent the preparation of sheets dealing with turtles, and the Second
Session of the Marine Turtle Goup m ght consider further steps required

for this programme.

10. There is also a need to consider again the preparation, publication
and distribution of an identification guide with the description of the
hatchlings and small turtles which could be used to encourage fisheries
peopl e and other finders at sea to send specimens with details of the
capture to the turtle specialists or to the nearest fisheries office. This
guestion was discussed during the First Session of the Marine Turtle G oup
and it was felt that such a measure would contribute greatly to obtain
information on turtles during the "lost year"”. It has not been possible so
far to prepare the identification guide.

11. FAO i s considering a recomendati on made by Dr. Hirth that a Field
Manual on Marine Turtles dealing with turtle identification, biology, manage-
ment and conservation should be prepared. Such a manual nmay be useful for
fisheries workers becomng involved in turtle problems, and also for training
purposes. This could possibly be arranged as a joint project with | UCN



Paper No. 18

SOME ASPECTS AND PROBLEMS OF THE USE AND EXPLO TATI ON OF MARI NE TURTLES

by Mary Margaret Goodw n
San Juan, Puerto Rico

I nt roducti on

There is still, as this report shows, a great paucity of information regard-
ing the econonmic exploitation of marine turtles. It stens fromthree causes:

1. The nunber of turtles, (or any part thereof), used is arigidly
guarded secret on the part of nearly all the industries using marine turtles,
because of the conpetitive aspect within the industry, and also due to the
fear of action by conservationists.

2. At the source of supply for turtles, the local fisheries officers
keep very poor records, if indeed they keep any at all. This is due to four
factors:

a. they are usually not required to keep such records;

. they are frequently poorly trained (eg. in the Caribbean);

c. they are often local fishermen who got the job through friends
in the governnent locally, and they have little interest or
under standi ng in conservation or records;

d. they may thensel ves be the local exporters of turtles.

3. No accurate records are kept by either U.S. or British custons as
to the nunmber of turtles, live or frozen, or turtle parts, which enter the
country. No answer was received from German custonms, but if this was in the
affirmative it would be of great help since a great anmpbunt of the turtle
products for Europe enter by way of Germany. Turtles entering Britain or
the U.S. are grouped under 'fishery products', 'marine animal oils' or
"reptiles' and not specifically as turtles, turtle products or otherw se.

The avail able information, such as it is, is given here by island and by
country:

Aves

An estimate by fisheries nen in the Caribbean gives a rough total of 150

mal es and fermales together, with no indication of what the percentage is

for either sex. The fishing for turtles in Aves is mainly by boats from
Martini que, St. Lucia and Dom nica. August is the closed season in St. Lucia
(actually from1 June to the end of August). However, one fisherman in St.
Luci a has special permission to inport and handle turtles from Aves at that
time. August is the nonth when nost of the turtles are caught on Aves since
Sept enber and October are extrenely dangerous due to hurricane weat her.
Several boats have been lost in the last two season.




St. Lucia

An Anerican group, as yet unknown, is buying whole, live green turtles and
flying themto Puerto Rico. A source has been found within the Puerto Rico
custons this year who has agreed to cooperate to find out about the shippers
and the anounts being brought in.

Puerto Rico

Beyond doubt there is a large supply of marine turtles in Puerto Rico,

on land that is. The green turtle is available as a food in nearly all hote
restaurants, and throughout the island at the small coastal restaurants. It
is available frozen in the major supermarket chain on the island. The store
will not divulge their source but they are very likely a part of the group
that buys out of St. Lucia. | expect to have sone ideas as to anmpunts they
sell, markets (which are probably outside Puerto Rico as well), and sources
of supply. In a house by house survey of nearly all the major fishernmen on
the northeast and east coast of Puerto Rico, | found the walls of many of
the roons were covered in small hawksbill shells, the average size of which
was 12 to 15 inches or smaller. Al of these are used for the tourist trade
and the fishernmen purposely catch themthat size. The last major turtle

i nventory, which was for the initial study of Puerto Rico's fishes, was in
1898-99 and 1900. Since that tinme only short field notes and chance records
have been kept.

Hawai i

FromDr. Hendrickson's educated guess, there is a figure of 13,500 |bs. of
turtle steak at $2.00 per pound which makes an average of $27,500 earned
per year for meat and another $10,000 earned from 200 shells sold per year.
On where they are sold, | have no information

Republic of Sonali

(Bur Gavo to Merca, a distance of 250 miles or 400 km): Figures were obtained
fromW IIliam Travis by George Hughes: 6 canps over a 12-nonth period: 8436
green turtles taken, of which 5193 were nmales and 3.243 were fenmales. 79%
wer e caught by netting, 14% were caught by renora-fishing and 4% were caught
by turning on the beach; 3%were caught by other neans.

Bagi uni |slands (now the Juba I|slands);
M. Travis estimates that he took 3800 in one year hinmself fromthis area
but does not say what year.

Monbasa, Kenya
An attenpt by letter to reach the Witeheads in Monbasa to verify Travis
estimte of 2400 to 2800 for their per annum take was unseccessful.

Abi dj an, lvory Coast
(Figures for 1967 and 1968, only, available). Total sea turtles |anded and
sold as food: 1967 - 516 (Dec: 49)

1968 - 797 (Feb: 70, May: 72, June: 83, Nov: 129).
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(The figures in brackets represent the highest nunber per nmonth).

The | anded weight is estimated by the fishernen as anywhere from 30 to

60 kilos. A local expert's inpression is that the fishernen eat 10%of the
total catch on board the boat. About 50% of the total catch, of all sizes
of turtles (small and large), is thrown back to the sea due to the limted
storage capacity of the boats. The two main species caught are Caretta
caretta gi gas, Deraniyagala, and Lepi dochelys olivacea olivacea, Eschscholtz.
The fishernen receive from 1000 CFA to 2000 CFA for the landed turtle,
dependi ng on wei ght. The purchaser may sell directly to the market or to

a retail operation. Resale price, again depending on weight, is about 3000
CFA. Market price is 100 CFA for tw kilos of neat (U.S. dollar equivalents
can be obtained by multiplying the CFA anount by .004).

Sar awak
According to information fromTomHarrisson, %to 1 mllion eggs are sold
for local food annually and the total financial sumis about M§20, 000.

These are the only areas for which | have information. Attenpts at
correspondence have been pretty futile. | know, for exanple, that Ni eman
Marcus is one of the largest single purchasers of turtle shells in the U S.
They buy direct fromthe source and then have the handbags and tortoise shel
jewel ry made up. Attenpts to locate other manufacturers of turtle product
effects have been quite frustrating. There is sone hope if we can get help
fromPolly Bergen, the reference for which is in an annex to this report.

Concl usi ons and Recomendati ons

1. There nmust be a concerted effort on the part of all the nmenbers of
the Turtle Goup to seek out sources of supply in those areas closest to
them and sone fairly correct estinmates of catches.

2. Support and cooperation nust be sought from all avail able sources
to gain information at the manufacturing end of the economc cycle and an
estimate of market and financial gains nmade. Although that is one of the
primary purposes of this study, it will take sone probing in many instances
to discover the demand for turtle products.

3. A cooperative plan should be devel oped by FAO to enlist the services
of fisheries officers in all countries exporting turtles to keep accurate
annual records, and to assess |ocal use.

4, | UCN shoul d seek the cooperation of such agencies as the Mnistry
of Fisheries in England and the Departnent of Interior in the United States
and the appropriate agencies in Germany to require the Custons to keep an
accurate record of turtle inports for one year, or nore.

5. A review and revision of the seasonal regulations protecting turtles
shoul d be undertaken to bring all of themuniformy in line with conservation
requirements, so that a situation such as that in St. Lucia does not continue

to exist.
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6. A telegram should be sent by this conmrittee to the Prine M nister
of St. Lucia, requesting that the pernit for inportation and handling of
turtles fromAves or other Wndward Islands will not be allowed this year.
7. There should be a massive programto educate the l|ocal fishernen

and children and teenagers in all countries where marine turtles are caught

or nest, to teach themthe value of the marine turtle, and its endangered
status, as well as the need for their help in conserving marine turtles.

As much as possible, these prograns should be. tailored to local circunstances.
Mor eover, a mmjor attenpt should be made to reach the wonen's fashi on market and
educate themin the need for the conservation of the narine turtles. In

short what this specific proposal reconmends is that the Marine Turtle Goup
declare a public education programcalled "The Year of the Turtle".
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ANNEX

Polly Bergen File

A special attenpt has been made to reach Polly Bergen and her cosmetics
market. A neeting was held with Polly Bergen on February 5th of this
year. She is under the inpression fromthe material she receives from
the Cari bbean Conservation Corporation that the green turtle is in no
danger of extinction, anywhere. She is willing to read all the requests
this committee m ght make of her and would attenpt to neet themto the
best of her ability. She states that she nowhas a "life tine supply"
of turtle oil, which she buys as a by-product from soup manufacturers
and occasionally fromdirect sources. She is willing to help this study
by supplying her list of sources. It is evident fromher new publicity
canpai gn: and fromher new plans that |ess enphasis is now being put on
O 1 of the Turtle and nmore on Polly Bergen. She eventually hopes to

di scontinue the Ol of the Turtle and adnmitted that it was only a
device to get started. She is open to a proposal to aid the comittee
in sone snall financial way.
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Paper No. 19

OCEAN RECORDS OF TURTLES ( NORTH ATLANTI C OCEAN)

by L.D. Brongersma
Ri j ksmuseum van Natuurlijke Historie, Leiden

Most data on the distribution of turtles are based upon specinmens that have
been captured or sighted in coastal waters, or that have been observed on

the nesting beaches., and little has been published about their occurrence

in the open ocean, far fromland. Schnmidt (1945) even suggested that the

open ocean mght forma barrier to the distribution of turtles. However,
today we know that turtles do cross w de stretches of open ocean. Thus,

the Green Turtle (Chelonia nydas (L.)) migrates fromBrazilian waters to

the island of Ascension, a distance of about 1260 nautical nmles (Carr &
Hirth, 1962: 36-37); Chelonia nmydas (L.) and Eretnochelys inbricata (L.)
occasionally visit the island of St. Helena (Loveridge, inlitt.), a distance
of 1010 nautical nmiles fromAfrica. Moreover, repeatedly turtles are observed
far fromtheir, breeding area, in European Atlantic waters.

In the past it was believed that turtles found stranded on the shores of

West ern Europe had been brought to the area by ship. Turtles that died during
the voyage were thrown into the sea, and sone of these might be washed ashore
on European beaches. O the turtles that stranded alive it was assuned that
they had escaped from wecked ships. It cannot be denied that sone turtles
found on our shores really were brought to the area by ship. This pertains
especially to the Geen Turtle, which in the past was transported alive to
Europe to the manufacturers of turtle soup. In 1889 an American nerchant man
putting to sea fromAntwerp, jettisoned sonme turtles, and three of these

(one still alive) were stranded on the Dutch island of WAl cheren. In

February 1934 three dead Green Turtles were washed ashore on the Dutch coast,
and in Decenber 1937 another dead specinen was found; in all four, initials
had been cut into the plastron, such as is done by fishermen in the Caribbean
area. These turtles will have formed part of a consignnent sent to Europe

to manufacturers of soup

VWhen in 1729 a live Leathery Turtle (Dernochelys coriacea (L.)) was captured
in the mouth of the river Loire, it was suggested that this turtle nmight have
followed ships that had just arrived in France, conming fromChina. In 1741

or 1742, a M. Laborie returning to France from San Domi ngo included a live
young turtle, weighing between 20 and 25 pounds (French measure), anong his
provisions for the voyage. This turtle, being fed on scraps fromthe galley,
grew so nicely that it was decided to keep it alive until La Rochelle was
reached. However, the ship was wecked on the French coast, and it was assuned
that the turtle escaped fromthe weck. When in 1754 a turtle wei ghing about
800 pounds was captured in the same area, M. Laborie clained this to be his
lost turtle that had grown up in the mean-tinme. This conclusion proves to be
erroneous. As Mr. Laborie took the young turtle to serve as food, one may
assume that it was a Green Turtle; the one taken in 1754 was, however, a Leathery

Turtle.
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Today we are convinced that turtles do conme to European Atlantic waters of
their own accord, hel ped along by the currents.

Sone 18th century authors may have believed that the turtles in British

waters cane fromthe Mediterranean. This nay be inferred from such statenents

as the one by Pennant (1769: 1) who, when dealing with the presence of the
Leathery Turtle in British waters (Cornwall), wote that the species was only

to be found in the Mediterranean and in our southern seas; and fromthe remark
about a turtle taken off the Yorkshire coast in 1748 or 1749, of which it was
said that it was a Mediterranean Tortoise. According to infornation received from
southern Spain, turtles pass through the Straits of Gbraltar in both directions,
and it cannot be totally excluded that occasionally a turtle coming fromthe

Medi terranean may continue its journey westwards and northwards along the coasts

of Spain and Portugal .

However, this may be, today we are convinced that nost turtles that are found
in European Atlantic waters come from the Western Atlantic Ccean and/or from
the aulf of Mexico. Indeed, the West-Indian origin of our turtles has been
suggested al ready by Pennant (1774: 166), who witing about the Hebri des,
stated: "Anerican tortoises, or turtle, have been nore than once been taken
alive on these coasts, tenpest-driven fromtheir warmseas". Necker (1809: 90)
spoke about the great current, i.e., the GQulf Stream bringing tropical seeds,
turtles, etc. to Europe.

There are several argunents tu refute the transportation-by-ship hypothesis.

1. It may be pointed out that nost specinmens found in European Atlantic
wat ers belong to species that are of little or no economic value (at least in
West ern Europe), viz., Dernochelys coriacea (L.), Caretta caretta(L.), and
Lepi dochel ys kenpii (Garman); the only species of economnmi cal val ue, Chelonia
nydas (L.), reaches Europe but rarely of its own accord.

2. Mor eover, turtles were known to occur in Western Europe |ong before
Col unbus made his first voyage to Anerica (end of 15th century), and |ong
before the sea route to the East Indies was di scovered. Petrus Berchorius
(c. 1325) described what can only have been the shell of a turtle, which he
saw at Boul ogne, and it seens that Al bertus Magnus (13th century) also was
aware of the occurrence of turtles on Western European coasts.

3. Turtles for the manufacturing of soup are no |onger shipped to Europe
alive, but they are slaughtered at the port of shipnment and transported to
Europe in a frozen state. Even now that turtles are no |onger shipped alive,
live turtles still are found in European Atlantic waters.

4. The nunmber of records of live turtles over the last fifty years is too
high to assune that all these have escaped fromwecked ships. In times gone
by ships transporting turtles may have been wecked wi thout nuch attention
havi ng been paid to their cargo, but it is highly unlikely that such an event
woul d escape notice today.
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These arguments have been mentioned here, because the transportation-by-
ship theory is still adhered to by sone people, and even occasionally by

zool ogi st s.

The strongest argunment for concluding that our turtles cross the Atlantic
fromAnerican waters to Europe is formed by the specinens of Lepidochelys
kenpii which have been found on Western European shores (lreland: 6;

Scotl and: 2; Wales: 3; England: 9; the Netherlands: 2; Channel Islands: 1;
Atlantic coast of France: 2), and which have been taken in the Azores (1)
and in Madeira (3). The only known nesting beaches are found on the Qulf
coast of Mexico (and sone nesting taking place in southernnost Texas), and,
therefore, we nmust conclude that Kenp's Ridleys found in Europe cane al

the way fromthe @l f of Mexico. If Lepidochelys kenpii succeeds in crossing
the ocean, it is only reasonable to conclude that Caretta caretta will do
the sane. This conclusion is even nore warranted as the two species somne-
times appear in the sane general area in the same seasons, e.g. during the
1938-1939 turtle invasion in British waters (Parker, 1939), and when, in
Decenber 1954, a specinen of L. kenpii and one of C. caretta were stranded
on the Dutch coast (Brongersma, 1961: 2, 33).

If turtles nove across the Atlantic Ocean nore or less regularly it may be
asked whether there are any sight records to prove this. Those sight records
that | was able to trace could not all be identified as to species, but of
those that were identified nearly all were |oggerheads (C caretta).

Records have been obtained fromvarious sources. To stinulate interest in
recording turtles at sea, a short article was published in the Marine
bserver (Brongersma, 1968a) and as a result of this numerous records have
been obtai ned through the medi ation of Lieut.-Crdr L.B. Philpott, of the

Met eor ol ogi cal Office, Bracknell (Berks.) and that of Mss A .G C. G andison,
British Museum (Natural History), London. Oher records were culled fromthe
reports on the Cceanographical researches by H S H Prince Albert | of
Monaco (mainly fromthe Azores area). The difficulty with records provided
by the merchant fleet is, that nerchant ships pass through restricted

shi pping | anes, and although the reports give information about the presence
of turtles they give even nore information about the shipping |anes. There-
fore, especial value nust be attached to information given by ships that do
not use the official shipping | anes. Thus, observations nade by H NL.M S
Snel lius, which took part in NAVADO ||, steam ng across the Atlantic Ccean
in strictly East-West and West-East routes, are of additional interest. Al so
observati ons have been included fromM LOC '67, during which HN1.MS

Snel lius (including the present author aboard), N.R P. Corte Real and N.R P.
Di ogo Cao together sighted 75 turtles. Additional observations were received
fromthe U. S. Hydrographical Ofice. 1In this way records were obtained from
areas where nerchantnmen pass only rarely.

It is extremely difficult to identify turtles froma passing ship, and
especially if the observations have to be nade from sone distance. A nunber
of turtles that have been reported by merchantnen and by ships of the various
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navi es concerned cannot be identified, although the majority of the records
may refer to |oggerheads (Caretta caretta). Still, the nost inportant feature
is that turtles (whatever species they may have been) were reported fromthe
open ocean. To the article in the Mari ne Observer sketches of the carapaces
and heads of the various species were added to facilitate identification. It
proved that these figures were taken 'too literally'. During growth the shape
of the scutes of the carapace (nost evident in the vertebrals) undergoes

di stinct changes, and it proved that this was not apparent to the observers,
who sonetimes identified turtles upon the shapes of the scutes indicated in
the figures, which did sonmetinmes represent an adult and sonmetimes a juvenile
specinen. To obtain better results it would be necessary to give illustrations
of specinmens of different ages for each of the species.

Records are nost nunerous in the Azores area. That turtles were abundant in

the Azores area was known already to Van Linschoten (1595), who in his sailing
directions for ships homeward bound fromthe East Indies remarked that when one
proceeded from 36° to 39 1/3° N one would come to the island of Flores where
many turtles would be seen to float on the surface. H S.H Prince Al bert

of Monaco explored the Azores area for many years, and nmany turtle records
were made. Moreover, the Azores are situated on a nuch used shipping route.
VWhen on board of H-NL.MS. Snellius in the area North of the Azores, | was
rather astonished by the nunmber of turtles. The weather was none too good,

and the sea was often fairly rough; standing on the bridge one had to limt
one's survey of the sea to a stretch of about fifty yards w de on one side

of the ship. If on the port side two or three turtles passed the ship, it
stands to reason that other turtles may have passed on starboard, and also

at greater distances fromthe ship. Hence, the number of turtles present in
the area nust have been many times higher than the number sighted. In a recent
note about the turtles of Madeira it was estimated (Brongersma, 1968b:131)
that about a thousand C. caretta were captured around the island annually.

M . Dal berto Tei xeira Ponbo, of Sta. Maria, Azores, who recently visited
Madeira, wites me that ny estimate is much too |ow, and that nore probably
some four thousand | oggerheads are taken and slaughtered annually.

The nunber of records of turtles observed at sea at sone distance off the East
coast of North Anerica is low It is understood (L. Ogren, in litt.) that many
nore observations have been nade by aircraft that regularly fly over the sea

to register the surface tenperature, etc. It is to be regretted that publication
of these records has been del ayed, for together with the data on the tenperature
and on the fluctuations in the course and strength of the @ulf Stream the data
on turtles will be of great interest.

From the observations it appears that turtles are fairly w de-spread in the
North Atlantic Ocean, at |east between 30° and 50° N, with the exception of
Mar sden square 114, fromwhich no records are available as yet. A fewrecords
cone fromparts of the ocean (Marsden squares 151, 149, 148, 147), where one
coul d expect to nmeet with turtles on their way to Europe. An interesting
feature is that nost of the sighted turtles are young to hal f-grown, and that
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as far as identifications could be made nost of themare C. caretta. The
presence of |oggerheads around the Azores and around Madeira is of interest,
as turtles do not cone ashore to nest on there islands (Azores: Carr, 1957
48; Madeira: local information). The fact that only rarely adult turtles have
been observed, and that nmost of the specinens are young may have a bearing

on the problemof the 'lost year'.

A few observati ons have been made on hatchling turtles at sea off the East
coast of North America (cf. Carr, 1967:58). It seens that the hatchlings

after entering the sea nmove well away fromthe coast, and that they may travel
along with the Gulf Stream As very small turtles are not easily detected at
sea, it is not astonishing that the majority of the records cone fromfar away
fromthe nesting beaches, i.e., from areas where sonmewhat ol der and | arger

turtles are to be found.

Parker (1939: 129) suggested that turtles m ght have been started upon their
voyage involuntary by hurricanes, and later (Parker, 1951: 153-154) it was
suggested that the novenent of turtles might be associated with the nigrations
of eel larvae fromthe Sargasso Sea to Europe. It was assuned that the turtles
woul d feed on the predatory fish, which in their turn fed upon the eel |arvae.
However, there is as yet no clarity about turtles feeding on actively moving
fish and one woul d suppose that the nore slowy moving eel |arvae, present

in large numbers, would form an easier prey. The present author rather favours
the idea that spending the first part of their life in the open sea fornms a

normal part of juvenile turtles' life history, at least of C. caretta and of
Der nochel ys coriacea (Brongersma, 1970). Juveniles conming fromthe @il f of
Mexico or fromthe East coast of North Anerica will travel with the Qulf

Stream and nost of themmay keep to the branch turning to the Azores and
Madeira, and stay for a tinme in an area where food is abundant. Some may

cone into the branch that passes to Europe. In this way the occurrence of
young C. caretta and young L. kenpi in European Atlantic waters mght be the
outcome of their normal pattern of life (i.e., spending part of their life in
the open sea). If this point of viewis correct the turtles when grown to
maturity should return to the Anerican nesting beaches. At one time | supposed
that this would nean continuing the voyage with the current that passes west-
war ds between 30° and 20° N. However, no turtles have been recorded fromthis
area. There is another snag in this hypothesis. |If American hatchlings woul d
nove to the Azores and Madeira with the current and fromthere back to Anmerica
by a nore southern, westward current, it should also be assuned that turtles
that hat ched on African beaches would travel by the southern route to Anerican
waters, to return eastwards with the Gulf Stream As yet there is no evidence
to support this assunption. One wonders if, after all, hatchlings fromthe
Moroccan coast might not nmove across and partly obliquely against the current
towards the Azores and to Madeira, an area where food is abundant. If this
happens the consequence would be that the Western and Eastern Atlantic popul -
ations would nmeet. A further question arises, viz., whether the |oggerheads
that have travelled to the Azores fromAnerica, return perhaps by sw nm ng
home against the current, and whether all of themdo this, or do some of them
go to Africa?



- 108 -

As long as we have no nethod of marking hatchlings in such a way that they
can easily be recogni zed on the beach when full-grown, it will be difficult

to solve these problens. However, if in the Madeira area, where a very great
nunber of |oggerheads are taken every year, a project could be started to tag
turtles one mght at least get to know where these go to nest. If such a
project were to be successful an arrangenent should be made to pay a fee to
fishernen for bringing in turtles to be tagged and rel eased. Such an agreenent
shoul d include a guarantee that tagged turtles are not to be recaptured and
slaughtered. In any case it is inportant that sone protection should be given
to turtles in the Madeira area.

Al t hough the above notes do not attenpt to solve the problemof the |ost year,
it seemed worth while to present the avail able data about the occurrence of

turtles in the open ocean.
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Annex

RESEARCH PRI ORI TI ES FOR EFFECTI VE CONSERVATI ON AND MANAGEMENT

1. Mapping of sites of group-nesting of marine turtles

This project will provide basic data on group-nesting of marine turtles which
is required for arealistic international programme for the conservation of

marine turtles.

Detail ed mapping is required of all known sites of group-nesting of all
genera and species of marine turtles, together with a survey of, and census

at, all intervening nesting areas. It is considered that such information is
essential for sea-turtle conservation on anything other than a |ocal scale.
A worl d-wi de annual questionnaire programme will be carried out under the

direction of the Special Investigator of the Marine Turtle G oup.

2. Research into captive culture techniques for marine turtles

This project will cover captive culture research work (under sound scientific
control) and also field managenent studies where an adequate |evel of control
over a popul ation can be achieved.

Turtle farmng enterprises already exist on a comercial basis but inadequate
research has been undertaken into the feasibility of captive breedi ng of
artificially raised turtles or into the effects of increased supplies of
turtle products in world demand. Delegates to the first working neeting of
marine turtle specialists in March 1969 were not in favour of the establish-
ment of turtle farms until such basic studies had been undertaken

3. Popul ation ecology studies of narine turtles

This project will cover careful studies of the ecology and denography of a
nunber of different nesting colonies, to inprove our present elenentary
under st andi ng of popul ation structure, colony proliferation and rel ations

bet ween breedi ng and feeding popul ations, and will include studies on feeding,
productivity, navigation and the "lost year".

4. Taxononic - Zoogeographic studies of marine turtles

This project is concerned with establishing the ranges of the various species
and races of marine turtles before exploitation elimnates nost of them and
speciation is disturbed by the introduction of turtles into waters where they

do not nornally occur.

These studies will indicate how best to conserve present stocks, as well as
providing data on these stocks, i.e. where it would be best to invest limted
conservation funds for maxi mum return.



