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ABSTRACT

Informartion sources included the results of a ques-
tionnaire survey, the biclogical and anthropological lit-
erature, and personal observations made in Torees Strait,
The main findings were:

1. Hunting of turtles in Auscralia occurred morth of
21°5 on the easr and west coasts by Aboriginal and
Torres Strait Islander people for subsistence purposes.

2, The green turtle (Chelowia mydar) was the most
preferred and most commonly taken species.

3. There were some regional differences in the sex
and size composition of the catches, and in the sea-
somality of turde hunting.

4. There was also regional variation in the apparent
importance of turtles to the hunters, both from nurri-
tional and cultural aspeces.

3. The number of turtdes caughr seemed 1o depend
on the extent of the desire of people o be involved
in this activiry.

. An estimate of the total annual carch by Aboriginal
and Torres Strair Islander people in Australian waters
came o between 7,500 and 10,500 turcles.

. Relative to tuetle hunting, turtle egg collecting has
insignificant impact on wild rurtle seocks.

H. The hunting pressure on turtles before the time
of white secdement was probably as great, if not greater,
than at present,

9. Furure levels of hunting pressure will depend more
on changing socio-economic goals of Aboriginal people
than on present rrends of population increases.

Introduction

Australia's coastline north of che Tropic of Capricorn
strecches for over 7,500 km through 3 major political



subdivisions: Queensland, Morthern Territory, and
Western Australia (Figure 1), Auvscralian rerrivorial warers
include a zone of 3 international nautical miles from
lowr wearer mark; in addinion chere ts an Ausrralian Fish-
ing Zone of 200 international nautical miles from low
water mark, defined by the Fisheries Amendment Act
1978. Several changes are pending with respect to de-
lineation of sea borders (Appendix A).

The exrant indigenous population of Australia can
broadly be divided into 2 groups, the Aborigines and
the Torres Strait Islanders, the lacter people being de-
fined in anthropological liverature as having lived within
the area bounded by latitudes 9°20° and 10°4%'8 and
longitudes 142° and 144°E (Beckert 19720, In 1971
there were approximately equal oumbers of Abongi-
nals in Queensland, che Morchern Terrivory, and West-
ern Australia; however, about 93 percent of the total
number of Torres Strait Islanders in these 3 political
subdivisions lived in Queensland (1971 census of Pop-
ulation and Housing).

Legislation pertaining to cthe taking of sea rurtles in
Australian warers varies berween policical subdmvisions
{Appendix B). In summary, in both Queensland and
Western Australia, noncommercial taking of mrdes is
permitted for Aborigines and Torres Strait Islanders,
with the addivonal qualificarion of living on a reserve
applying to those people in Queensland. In the Mordh-
ern Terrivory, the raking of green rordes is permitred
only within specified areas adjacent to some serile-
ments. At the federal level, the raking of wrdes in
proclaimed waters (that is, outside the 3-mileterritonal
limir) is prohibited; there is apparently no provision
made at present for noncommercial raking of ourdes
by Aboriginals or Torres Serair Islanders, but in prac-
tice this 15 permitted,

General accounts of aspects of subsistence hunting
of wrtles in Australian waters can be found in the
biological and anthropological literature (for example,
Becker 1972; Cogger and Lindner 1969; Duncan 1974;
Kowarsky 1978; McCarthy 1955%; Moore 1972;
Mietschmann, in press; Turner 1974} most of this in-
formartion deals with the Torres Strait region. | have
been privileged 1o have access o an unpublished min-
uscript on subsistence hunting of turtles in the north
of Western Auseealia (Capelle 1979},

This invesogation had 3 main aims: 1) collecr and
summarize information on subsistence huntng of tur-
tles throughout Australia: 2} to assess che importance
of wurdes o those people who have traditionally huneed
them; and 3} to provide informarion which, with dara
on the status of sea wrtle populations in Australian
and adjacent waters (documenced elsewhere in these
proceedings), might enable an assessment of the pre-
sent, and fumure, impact of rurde huntng on sea wrtles
in the region.

Mathods

A questionnaire (Appendix C) was distribuced to per-
sons and communities in coaseal norchern Auseralia. At
the time of writing, 31 complered questionnaires had
been returned. The areas of coastline of which re-
spondents indicated knowledge are showmn in Figure 1
(note: some respondents indicated familiarity with more
than 1 region). Beplies were from the following sources:

Sowree Number of
relpordenis
Aboriginal and/or islander community 9
resident or administracor
Department of Aboriginal Affairs 3
{federal)
Department of Aboriginal and Island- 4
ers Advancement (Queensland)
National Parks and Wildlife Service 4
{Queensland)
Western Australian Department of 4
Fisheries and Wildlife
Other i
Toeal 3l
Results
Turtle Husters

All sources of information indicate thar among Aus-
eralians, turtle hunting is virtually the exclusive domain
of Abonginal and Islander people (with the proximity
of the border to Papus New Guinea, residents of chat
counery cerrainly wouwld hune tuedes in Avseralian sraters,
but I have not documented these activities here). |
have atrempeed to estimare the number of people living
in reasonable proximity o the tropical coast who could
legally, or who would traditionally, vse rurtles for sub-
sistence [Appendix D).

Figures obrained from the above are certainly over-
estimares of numbers actually using rurtles at present.
In the Morthern Terricory, for example, most wrtle
hunting would be carried out by the 13 major coaseal
settlemencs of Aboriginal people; their numbers would
be far lower than the figure estimated for thar division.
In Western Ausrralia, the toral number of persons who
might hunt turtles betereen Pt. Hedland and Wyndham
would nor exceed G (Capelle 19790, vet over 10
times that figure is obtained by summing numbers of
Aboriginals and Torres Strait Islanders living in coastal
Local Government Areas along the same coastline.

Two factors could be advanced oo explain these dis-
crepancies, Pirstly, the basic census unic, the Local
Government Area, was oo large and would have in-
cluded many people living away from the coast. This
would apply particularly to Western Australia and che

JOHN KOWARSEKY
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Figiere 1. Map of Australia showdng: 13 major political sub-
drvisions; 2) regions of coastline abour which respondents o
the questionnaire indicared knowledge: contiouous lines =

Morthern Territory. Secondly, as will be discussed later,
many Aboriginals and Torres Strait Islanders would
now no longer hunt turtdes.

Greographbical Extent of Turtle Hunting

The survey indicated thar rurde hunting was limited
to north of about lactude 217 5 on the east and west
coasts of Australia (Figure 1), This distribution is very
similar to thar described by McCarchy (1955),

Hunting Methods

According o the survey, the most common method
of capturing turtles is by use of a spear or harpoon
from a boar. Less commonly, turtles are taken by hand,
either in pools on the reef, while basking in very shal-
low water, or after chasing by boat, Turtles are also
sometimes taken while nesting. Descriptions of hunt-

Hunting im Anstralia 07

turtle hunting reporced, broken lines = o wwretle bunting
known; 3} local povernesent areas nocth of the Tropic of
Capricorn with & coastal border = shaded arcas,

ing techniques can be found in McoCardhy (1955, Turner
(1974} and Capelle (1979). Teday chere is widespread
use of aluminium dinghys, powered by outhoard mo-
tors, as fishing plarforms (Duncan 1974, Capelle 1979)
24 opposed to the traditional dugout canoes powered
by sail or paddles (McCarthy 1955, Beckett 1972, Moare
1972

Comparition of the Cateh
SPECIES

The survey indicated that green (Chefonra mydar),
hawksbill (Eretmochelys imbricara), flachack (Chelomia
depressa)Joggerhead (Caretta caretia), and ridley (Lep-
sdockelyr wlipacea) turtles were hunted, in order of de-
creasing frequency. There are apparencly regional dif-
ferences in the composition of carch, which may, at




least in part, reflect differences in the relative abun-
dances of species.

In Torres Strait predominanely green rurtles are
hunted; I found a widespread belief there thar hawks-
bill turtles were sometimes poisonous and would be
caten only if they had been burchered by someone
skilled in removing the poison parts. The repured rox-
icity of the hawkshill is documenced for Torres Straic
(Beckert 1972, Bustard 1972) and for northwestern
Ausrralia (Capelle 1979).

In the Northern Territory Chefonts mydar was a sra-
ple item in the diet of coastal Aboriginals, being much
preferred o Chelowia depressa, while the flesh of nei-
ther the loggerhead nor the ridley was locally es-
teemed, and these rurtles were rarely hunted (Cogger
and Lindner 1969). McCarthy (1953) reported the
hunting of green, hawkshill, and leacherback (Der
muochelyr coriacea) turtles by Aboriginals.

SEK AND SIZE

Most respondents to the questionnaire reporred char
any turtle encountered would be raken; a reasonable
proportion indicated that large turtles were preferred,
but there was lirtle to indicate a marked preference for
a particular sex.

From other sources such a preference was apparent.
In Western Torres Strait (Nietschmann, in press) and
on Yorke Island in central Torres Strait (Kowarsky
1978) predominanely female turdes were taken. By
contrast Capelle (1979) wirnessed the release of cap-
rured female and juvenile rurtles and the retention of
a large male during a turtle hunting expedition by Ab-
originals in the norchwest of Western Auseralia

A marked regional variation in size composition of
the catch occurs in Torres Seraic. On Yorke Tsland
turtles taken were below reproductive size (Kowarsky
1978), while in western Torres Scraic marure urtles,
as adjudged by the presence of eggs in females, and
by their carapace measurements, were commonly taken
(Nieschmann, in press).

In western Torres Strait, Islanders distinguish be-
rween 2 general oypes of rordes, the more esteemed
far rarries and the poorer condition turtles; they claim
that the former feed on seaprasses while the latter ear
more algee (Mietschmann, in press). A similar distine-
tion 15 reported by Pricchard (1976),

SEASONAL VARIATION IN CATCHES

In Torres Strait there appear to be regional differences
in the seasonality of catches. In the eastern islands,
turthes were taken only during their mating and egg-
laying season (Duncan 1974). My records indicate thar
peak catches of turtles on Yorke Island between Oc-

ELLL

tober 1975 and July 1976 occurred during the mid-
summer months. However, in western Torres Serair,
hunting activity took place throughour the year, and
the recorded carches did not exhibit any clear seasonal
trends (Nietschmann, in press). In northwestern Aus-
tralia the main period of turtle hunring ran from mid-
MNovember through o March (Capelle 19701 Most
respondents to the questionnaire reported either that
turtles were taken all year or that the main period of
capture was during the mating and nesting season.

REASONS FOR HUNTING AND USE OF TURTLE
FRODUCTS

A large majority of respondents to the survey marked
"subsistence™ as the reason for hunting, while a few
also marked “cash income™ (this category was pever
exclusively given). In 1973 the price of turdes in Torres
Srrait varied between $10 and 515, bur the extent o
which sales ook place was not documenred (Duncan
1974). Ome respondent to the questionnaire reported
# price of 8160 for a full-grown adule turde. Overall
it would appear thae the number of rurtles hunted for
cash income would be insignificant compared o the
number hunted for subsistence. Systems of distributing
meat among kin and neighbors have been described
for Torres Strair (Duncan 1974; Nietschmann, in press).

Replies to the questionnaire indicared thar the main
turtle product used was the meat, with some respond-
ents indicating that turtles were used for their shells
and as curios. [ had nodced this rourise erade occurring
to some extent on Thursday Island in Torres Strait.
Capelle (1979) reported some trade in turde shells
around the Broome area in Western Auseralia, stim-
ulated by the increasing number of tourists visinng the
CEEION.

Most respondents did nor regard turtle mear as a
main source of protein in their diet, and most did not
regard it as a very imporeant food for traditional oc-
casions. There were however, exceprions to these gen-
eralizations, with emphasis mainly on the culrural im-
portance of wrtes. In Torres Strair Mietschmann (in
pressk considersd huncing (rurtles and dugongs) to be
important both culmerally and nueritionally.

A different situation may apply to some turtle hunt-
ers living on mainland Australia or on some of the
larger offshore islands. For example, along the Western
Australian coasr from Pe. Hedland to Wyndham there
are permanent reserves of freshwater, easily obtainable
vegetable foods, abundant game, available shellfish,
clams, mussels, oysters and fish, and food from com-
munity stores which make rurtles only one of a number
of food resources (Capelle 1979). An account of sub-
sistence hunring on Bickerton and surrounding islands
in the Northern Territory (Turner 1974) presents a
similar picrure to thar apparent in Western Australia,

JOHN KOW ARSKY
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with turtles being but one componene in a diet of fish,
birds, lizards, small marsupials, dugong and warious
vegemble foods like yams and berries.

FACTORS LIMITING THE CATCH

Almost all respondents to the gquestionnaire marked
“lack of inclinarion by local people™ as the major factor
limicing the pumber of turtles caught; some added the
comment that turtles were taken only in sccordance
with community needs. In Torres Scrair, lack of access
to boats and working outboard motors was not con-
sidered a limiting facror in the development of sub-
sistence fishing (Duncan 1974). Mietschmann (in press)
lists several factors influencing the frequency of hunt-
ing including money available to buy fuel, desire for
fresh meat, occurrence of feast days, and environmen-
tal variation,

EBTIMATING THE ANNUWAL CATCH

Most respondents indicated that fewer than 20 rurtles
g week are taken; some gave figures as low as 1 per
fortmight or per month, The highest esumate was one
for the Cape York Peninsula and Torres Strait of 50
ta 100 turdes a week, 2,300 to 5,000 a vear.

Some regional estimares of annual teeele catches are
available, Mietschmann {in press) made a "very rough
estimare” of the average annual carch of green rurtles
in Torres Serait as being just ower 2,000 turtles. By
extrapolating from carch records from one community
in Torres Strait, an estimate of over 2,5 ourdes an-
nually for Torres Strait was obtained (Kowarsky 1978),
Eecendy, Dr. John Parmenter, of Applied Ecology Pry.
Lrd., made a similar extrapolarion and arrived ar a fig-
ure of about 4,000 urtles slaughtered annually by Torres
Strait Islanders. He and | are aware of the number of
untested assumptions implicic in such calcularions, bur
nevertheless [ consider such estimates useful in indi-
caning the order of magnitude of the depleton of nerde
populations by people of the region,

I have made estimares of the turtle catch per capita
per vear for 4 communities in Torres Strait using pop-
ulation fgures from Duncan (1974) and turde catch
records from Kowarsky (1978) and Mietschmann (in
press):

Maniber farile per

Communiry capita per year
Yorke 0,55
Mabuiag 1.28
Kubin L29
Badu .80

Hunting in Axitralis

L

In Queensland, excluding Torres Scrair, the number
of people living on reserves and former reserves near
the coast within the area of murtle hunong as indicared
by data in Figure | was taken to be about 6,500. Using
the lowest estimate above of turtles raken per capica
per year, a projected figure of about 3,500 turtes per
year i5 obtained. Thus for the whole of Queensland,
incleding Torres Seraie, a broad estimate of the woeal
annual cacch could range berween abowe 5,000 and
#0000 errles.

To obtain an escimare of the extent of wrtle hunting
in the Morthern Territory it has been necessary again
o excrapolate from dars of one community. At South
Goulburn Island, the Aboriginal population of abour
200 rake abour 3 rurrles a week (D.L. Grey, personal
communication 1979), In the Northern Terntory there
are about 13 major coastal serdlements of such people,
A projected total catch for the region of abour 2,000
rurtles a year can thus be obtained,

Capelle (1979) has made the following estimare of
annual rurtle carch on the coast of Western Australia
between Pr. Hedland and Wyndham:

Locality Anngal catch
Oine A Point 48
Kalumhuru A0
Oreher isclated communities (3) 1o
Towrns (4) ¢
Tiatal 104

Cutside the area defined abowve, Litde ouede huncing
would be expecred on the basis of replies from the
questionnaire survey (Figure 1),

The above estimares taken together would suggest
that berween about 7,300 and 10,500 urtles are taken
annually by Aboriginal and Torres Strair Islander peo-
ple in Australian waters. Assuming an average weight
per wrtle of 100 kg, berween 730 and 1,050 tonnes
of mrele would be caken.

GG COLLICTING

Most respondents to the questionnaire reporred that
few, if any, eggs were taken during the nesting season.
Weekly egeg collections were commonly estimared ar
20 or less, but 2 respondents gave estimares of about
1,000 per week. It would appear chat green, hawkshill,
loggerhead, and Aathack eggs were eaten, Compared
to exploiation of turtes by hunong, the collecuon of
eggs in Australia would appear 1o have insignificant
impact on the wild urtde populaoons.

Discussion

For many Aboriginals and Torres Seraic Islanders to-



day, sea turtles have lirtle or no significance. Among
those people still engaged in turtde hunting activities
there appears to be a broad spectrum of atnrudes. For
some a caprured rurtle is a bonus food item: for others
turtles are an integral part of their socoeconomic and
cultural organization,

It would be useful to compare pase hunring pressures
with those of the present as one means of assessing
the potential impact of such activities on the wild turtle
popularions. The absence of guantirarive records of
past hunting make such a direct comparison impossi-
ble; as an alternative, one can consider technological,
population and sociceconomic changes which may have
influenced the extent of hunting which rakes place.

Modern technology, plus a cash income from em-
ployment oppormunites and widespread social security
payments, have provided the present day wrtle hunter
with a fast and efficient means of traveling over long
distances at sea. This apparen: increase in hunting power
may be offser to some extent by dependence on factors
such as fuel supplies and moror maintenance. Other
developments such as increasing use of domestic re-
trigerarors and increasing availabilicy of fresh, frozen,
and canned foods ar community stores could act o
remove some pressure on furtles as a food resource.

Australia’s Aboriginal popularion ar the time of ar-
rival of white sertlers is thought to have been about
300,000, since that time it drasrically declined uaril in
1954 the total number of “full-blood” Aboriginals was
abour 40,000 (Anonymous 1965). The Torres Serair
Istander population in Torres Strait apparencly did not
follow the same decline, with numbers in that region
in the nineteenth century being esamared berwesn 3,000
and 4,000 Beckee 1972).

White sectlement in Australia, as well as resulting in
a decline in population, alse brought profound socio-
economic changes 1o Aboriginal sociery, with a break-
down in tribal organizarion and religion, and often a
forced movement from traditional homelands {Anony-
mous 1963, Brokensha and McGuigan 1977). In fairly
recent times there has been a voluntary movement of
Torres Strait lslanders from their home islands o the
Australian mainland, and a decline in numbers in Torres
Serair of about 5 percent in 5 years {Caldwell 1975),

On the basis of the above, and parricularly since one
of the main regions of Aboriginal sectlement before
the arrival of whites was the northern tropical coast
(Brokensha and McGuigan 1977), it would be reason-
able o presume that hunring pressures on tretes in
the past were ar least as great, if not grearer, than those
exising roday,

Since the 19505 the Aboriginal population of Aus-
tralia has been increasing. The total number of Torres
Srrair Islanders is also increasing, but this is due o
increasing numbers on mainkand Australia. In Torres
Strait the Islander population will probably decline o

under 3,000 by the end of the century {Caldwell 1975),
A study of mainland Torres Seraie Islanders found that
their lifestyle changed markedly from that on reserves
in Torres Strait and that they seemed to have a general
lack of attachment for that region (Fisk, Duncan, and
Kehl 1974),

If the projections of numbers of Torres Strair Is-
landers in Torres Strait are accurate, no significant in-
crease would be predicted in honting pressure on rur-
tles in that region in the furure, The extent to which
increasing numbers of Aboriginals place additional
hunting pressure on rurtles would depend upon the
proportion of those people maintaining a traditional
lifestyle in future years.

This leads to a factor which is perhaps more likely
to result in a rapid change in the pressure of hunting
on turtles, and that is a change in the socioeconomic
aims of Aboriginals. It is clear that in the general re-
gions where turtles are hunted, there are far more
Aboriginals than those now involved in hunting activ-
iries. Fairly recently, there has been a wend of move-
ment away from settdemenes (established by govern-
ment or missions) toward traditional clan rerritories
which has been termed the “outstarion” or “home-
lands” movement (Coombs 1974, Brokensha and
McGuigan 1977, Anonymous 1979a). An example of
this was the formations of 10 homeland centers by
people formerly living ar & mission (established in 1938)
in northeascern Arnhem Land in che Morthern Terri-
tory (Brokensha and McGuigan 1977). Such a move-
ment, if widespread, could be expecred to result in an
increase of hunter-gatherer acitivities, including the
subsistence hunting of sea turtles.

Appendix A. Changes In Prasant Australian Sea
Bordears

Recently the Commonwealth (federal), Srare, and
MNorthern Territory governments agreed to changes in
the division of responsibility in offshore areas, but the
relevant legislarion has not yet been passed. The pre-
sent situation with regard to fisheries is that within the
3-mile territorial area, fisheries are subject to State or
Northern Territory legislation, while ourside this area
they are subject o Commonwealth legislation.
Borders with Indonesia and Papua New Guinea pre-
sent special problems and are et to be sertled (Prescore
1978). That with the latter counerey is of particular rel-
evance to murtde biologists as the region in berween,
Torres Strait, includes significant nesting beaches and
extensive reef systems and shallow waters which are
apparently important feeding areas for rurtles (Bustard
1972; Kowarsky 1978; MNietschmann, in press). The
Torres Seaie Treary (summarized by Sranford, 1978)
berween Australia and Papua New Guinea was signed
in December 1978 but is yer o be ratified. Among

JOHN KOWARSKY
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other provisions, it delineares a Seabed Jurisdiction
Line, & Fisheries Jurisdicoon Line and a Protected Zone
within the Torres Srait region; the combined area en-
closed by these 3 lines does nor differ markedly from
the position of the present border (shown in Figure
1§ 3

Appendix B. Legislation Relstad to the Taking of
Saa Turtles in Australian Waters

Oueensland
All species of the families of Chelonidae and Der-
mocholydae [sic] are “protected species” under the
Fisheries Act 1976. This act does not, however, apply
tw “ .. the waking, otherwise than by the wse of any
noxious substance or explosive and for purposes other
than commercial purposes, ... by any Aborigine or
Torres Serait Islander who at the material time is res-
tdent on a reserve . . ."

The terms Aborgine and Torres Straic [slander are
defined in the Aborigine Ace 1971 and the Torres
Serait Islander Act 1971,

Northern Tervitory

The Fisheres Ordinance 1965-66 declares all waters
of the Territory closed against the taking of green rte
except specified areas which correspond o the local
people’s more important traditional turtle hunting areas.
Although commercial exploitation of murdes is not pro-
hibired, this practice is discouraged by the fisheries
authonties in the Morthern Tecritory.

Wertern Australia

Under the Fauna Conservation Act 1950-70 turtles
are wholly protected throughout the endre State ar all
times; however a person who is a narive according o
the definition in the MNative Welfare Acc 1963 may
take turtles * _ ., sufficient only for food for himself
and his family, but not for sale” on land ocher chan chat

of a sancozary,

Commonwealth (Federal) Legislarion

The Fisheries Act 1952-74, through Fisheries Mortice
Mo, 48, prohibits the taking of turdes from proclaimed
waters. This Act makes an excepdon for “craditional
fishing,” defined as “fishing by indigenous inhabitants
of an external Territory” if the fish are taken in a tra-
ditionel manner and landed in that Terrirory. It would
thus appear that traditional fishing by Australian res-
idents (Abonginals or Torres Straic Islanders) is not
excepted from the provisions of this Act. However,
discussions [ have had with Federal aurhoriries indicate
thar a wider definition of eraditional fishing than that

Hunting in Ausiralia

in the Act has been applied in pracrice, 3o that, effec-
tively, the noncommercial taking of turdes by Aborig-
inals and Torres Strait Islanders would be permitted
in proclumed waters,

Appendix C. Turtle Hunting Questionnalre

1.Name
2.0 rganisation
3.Coastal region (including islands) of which vou have
knowledge (indicate, as far as possible, the extent
of the region on the attached map).
4.Does wrele hunting take place in the sbove region?
If yes, go straghe on. If no, go o question 14
5. Which people go turtle hunong? Aboriginal, [s-
lander, Other (give details).
G.Reason for hunting: Subsistence, Cash Income
7.%Whar species of sea turres are caughe? Green, flat-
back, hawkshill, loggerhead, ridley
8.Whar species are used for: meat, shells and curios,
leather produces, soupr
9. How are mrtles caught? On beach while nesting,
from boar with spear or harpoon, by rope afrer
chasing by boar, other (give deails)
10.What number of turtles are caprured per week in
the region? (If possible, make a guesstimate). Less
than 20, 20-30, 30100, more than 100
11.How important are turtles as; a main protein source
in diet, & main source of cash income, a traditional
food for impormant occasions?
12.15 there a preference for pardicular ryvpes of furtle?
small, large, male, female, any turtle
13.%hat are reasons given for the preference above?
14. %W hat is the major factor limiting the number of
tardes canght? scarciry of rurtles, lack of boars and
equipment, lack of inclination by local people
15.Where in your region are the most significant ag-
gregarions of turtles, and what species are they?
16, What species’ eggs are eaten by people within your
region? (If possible make a guesstimare of number
of eggs eaten per week). Green, hawkshill, logger-
head, other (give details)
17.Are there seasonal trends in the quantities of tur-
tlesleggs collected by people in your region?

Mate: Spaces for answers have been delered to conserve
Space.

Appendix D. Populstion Statistics for
Aboriginals and Torras Strait lalanders

The most recent comprehensive dara in this regard i3
the 1976 Census of Population and Housing by the
Australian Bureau of Statistics. Explananon of the
question in thar census relating to racial origin is given
in Anonymous {19798). The basic unir of area used in
the census was the Local Government Area (LGA)



To gain an idea of the number of Aboriginals and
Torres Strait Islanders who could be potential users of
turtles, | exeracted their numbers in each LGA north
of the Tropic of Capricorn with a maritime border
(shaded area, Figure 1) from the 1976 Census Data:
Queensland, 19,300; Northern Territory, 12,931;
Western Australia, 8,736; roal, 40,427,

In Queensland, because of present legislation, more
apposite in the present conrext would be the number
of people resident on reserves near the coast, Exelud-
ing the Torres Strait region, for which recent dara were
not separately available, the number of persons resi-
dent on such reserves (either government or church)
under the aospices of the Queensland Government
Department of Aboriginal and Islanders Advancement
was 7,552 in March 1978 { Anonymous 1978),

A special situation is found in Torres Steair ieself,
Here are 14 reserve islands with a ol resident pop-
ulation of about 2,500 and some 2,000 Islanders living
on Thursday [sland, the region’s Adminiscrative center
(Mietschmann, in press). From a stay of 4 months on
Thursday Island, T gained a strong impression thar tur-
e meat was available locally ircespective of the re-
serve-residency status of the Islander, It would prob-
ably be more realistic, therefore, to use the ol number
of Aborigines and Islanders in the region as the number
of porential users of turtle products than to restrice the
number to those actually resident on reserves in Torres
Strait,

In Queensland, the total number of people whe po-
tentidlly could use rurrle produces would thus be 7,552
+ 4,500 = 12,052, approximarely 62 percent of Ab-
original and Islander people living in the LGA’s already
defined.
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Five species of sea turtles are found around the south-
ern districes of che Japan Islands: the green turtle (€ be-
lonia mydar), the hawlksbill (Eretmochelys imbricata), the
loggerhead (Carerta careeta), the ridley ( Lepidachelys oli-
vacea), and the leatherback (Dermochelys coriaeea). There
are few sighting records of, and no report of laying
eggs by leatherback and ridley turtles. However, the
loggerhead, green turtle, and hawkshill have nesced in
Japan.

The Loggerhead Turtle (Caretta caretta)

Aka-wmigame is the Japanese standard name for the
loggerhead rurtle, one of the very commonly distrib-
uted sea turtles along the coast of Japan (Figure 1), It
breeds along the coasts farther north than any other
species in the wesrern Pacific. Along the Pacific coast
of Japan's mainland, it nests occasionally as far nocth
a3 Fukushima Prefecture, 37°MN. While on the coase of
the Sea of Japan, it nests as far north as Ishikawa Pre-
fecture also abour 37°N. These nesting areas can be
considered margins of the loggerhead population in
the western Pacific. In the Japan Tslands, the number
of nesting places is not large, The places where log-
gerheads nese in abundance are in Shizuoka Prefecrure,
Kii Peninsula, Shikoku, and the east coast of Kyushu,
Nesting places in the Ryukyus and the Ogasawara
{Bonin) Islands are rarer than those in the above places.
Generally, it is considered thar loggerheads or sea tur-
tles are more abundant in the south. This report does
not suppore that general consideration, although the
loggerheads coming to these nesting places are con-
sidered to be recruits from subtropical warers. Be-
rween late May and August, their breeding season,
loggerheads congregate in the offshore waters of the
breeding places. This gregarious phenomenon is seen
at the beginning of the season every year, In these
areas, courting behavior is seen among rocks offshore



Caretta caretta

ﬂ'

Figure 1. The distribunion and nesting areas of the logger-
head tuetde (Cararta sarerta) in Japan. @ Sighted positions; O
Laying eggs and hatched, ;

in 20 to 30 m of water. The nesting season stares when
20°C isothermal warers approach the coast of Japan in
the spring. Adules, subadults and juvenile loggerheads,
over 1,000 in number, were tagged with "Roto-tag®
{plastic cattle ear tag) in our study at Gamouda Beach,
Tokushima Prefecrure, during 19269—1979. Most of the
females that came to the beach and were examined
were between 72.0 cm and 107.5 cm in sraighe car-
apace length, (B9.0 cm in average; o= 118) and be-
tween 33.0 kg and 125.0 kg (96.8 kg in average; n=15),

The Gresn Turtle [Chelonia mydss)

Ap-wmigame is the Japanese standard name for Chelonia
mydas. As shown in Figure 2, the green rurtle migrdtes
to the southern coasts of che Japan lslands, Its nesting
area is exclusively in the southern islands of Japan ar
about 30°N. Yakushima, Kagoshima Prefecture, is the

northernmost nesting site recorded. Thus, the green
turtle shares most of the beaches with the loggerhead:
both of them prefer warmer sandy beaches. The Oga-
saward {Bonin) Island ar about 27°N is also an impor-
tant nesting place,

The Hawksbill Turtle (Eretmochelys Imbricata)

Figure 3 shows the distnbudon of che hawkshill turtle,
whose Japanese standard name is famai, There are only
2 records of nesting females of this species in Ishigk-
ijima and Kuroshima in the Yaeyama Archipelago in
the Byukyus of Japan, at abour 25°M. The area must
be the margin of the hawkshill in Japan. Records of
stranded turtles in other places are of subaduits and
juveniles. The hawkshill is the third least common spe-
cies of sea turtle in Japan, and there is little knowledge
about its nesting sites,

Chelonia mydas

Figure 2. The distribution and nesting areas of the green
turtle (Chelonda miyaler) in Japan. # Sighted posicions;  © Lay-
ing egrs and hatched.
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Human Incursion on Sea Turtles

Recently, there has been worldwide concern about the
nesting places of sea turtles. There are problems from
human activities along the coast of Japan. Some meas-
ures should be taken o conserve the animals; other-
wite we may soon see a decrease in the population.
Oaly a few Japanese people, shore villagers, ear murtle
meat and eggs, which do not appear at markers. At
Yakushima, Kagoshima Prefecture, a popular nescing
site, villagers rake loggerhead and green turtle eggs m
car, and fishermen in Kagoshima, Wakayama and Ko-
uchi Prefectures sometimes catch loggerheads or green
rurtles by hand harpoon for their own food during the
nesting season, According 0o our investigation, about
50 to 100 adults are killed annally. These wrde carches
seem to have begun after the second world war,

Io Japan, the caly wrde shell vsed for handicraft
work is from the hawkshill, and all hawksbill shells are
imported from Southeast Asia and rropical Adantic and
African countries. The major use of turde shell in Japan
is for making ornaments and accessories with long tra-
ditional workmanship, At present, about 1,200 people
are engaged in this work. Their work is quire delicate
and detailed, based on long training and tradidon. If
this work were to be interrupred once, a traditional
and loog-maintained skill should be lost forever. The
hawkshill-shell workers organized an association m

presecve their precious workmanship.

Jepan snd Saa Turtle Consarvation

Japan's ratification of the Convention on International
Trade in Endangered Species of Wild Fauna and Flora
(CITES) has been postponed for a variety of reasons,
but it is to be ratified by the Congress, maybe in 1980
As a resule of chis rarificarion, rrade in wrde shell w4l
be seriously limited. Because of this, some ill-advised
people have tried to hoard the shell with the help of
dealers. However, following criticism by the public
these activities have become difficult to continue, Re-
cently, taxidermy dealers have encered the turde shell-
purchasing business, which had hitherto been done by
shell dealers connected to handicraft workers. Stuffed
hawlkshills and green mrtles are now sold in resort
areas. Stuffed rurtles are loved by people as a symbol
of good luck and longevity in Japan as well as in some
Astan countries. Large, stuffed rurtles are so proficable
to dealers thar the weight of rraded turtles has in-
creased rapidly and prices have shot up. Now people
tend to prefer smaller wartles because big ones cost so
much. Catching smaller turtles may have a very bad
effect on the population. As mentioned before, there
15 0o hawkshbill or green furtle cacch for profic along
the coast of Japan, so almose all of these stuffed turtdes

Waters Adfacenr to Japan

Eretmochelys imbricata

™
-

OR, -
Figure 3. The diseribution and nesting areas of the hawksbill
turtle (Ervtmpchelys fmbricats) in Japan, ® Sighted posi-
tions, O Laying eggs and hatched.

are imported. Importation of stuffed turtles has been
done exclusively by dealers, and no handicrafe workers
on turtle shell are concerned wich this business. The
government of Japan announced an import ban on
stuffed mrtles on November 24, 1979,

At the same time, the Japanese government is trying
to encourage the cultivation of hawksbills and other
turtles to stabilize the supply of shells w proece the
handicraft workers and their long-traditional skill, and
to find a way to give aid w coluvation projects in the
Southeast Asian countnies for mutual understanding
and interest. Cooperative conservarion and cultivation
projects have made progress, drawing attention o the
Japanese and other shell-producing conntries. To un-
dertake rthis sorr of cooperation, a fundamental bio-
logical knowledge, instead of purely a profic-slanted
consideration, is indispensable to both sides. For con-
servation to succeed scientific reason must prevail over
emotional or frantic acdon,
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Introduction

To learn abour the habits and geographical distribution
of our sea rurtles, we have made investigations from
Haiyang Island of the Bohai Sea in the north through
the Yellow Sea to the Zhoushang Islands of the Ease
China Sea, then south along the coastal sea of Fujian
{Fukien), Guangxi (Kwangsi), and Hainan Island of
Guangdong (Kwangtung) to the Xisha Islands, The sea
turtles increased in species and number as we sailed
southward. Only a few scarrered green turtles (Chelonia
mydas), loggerhead wurtles (Carrtg carerra), and leath-
erback wurtes {Dermeachelys corigcea) were found in the
Bohai Sea and Yellow Sea. Hawkshill rurtles (Erer-
mechelys imbricata) appeared in the East China Sea. Sea
turtles increased in number around Hainan [sland, while
only the islands in the Souch China $ea were the center
of reproducrion and habitas of the sea turdes in China.

Ower the vears, the fishermen of Hainan Island have
often fished the Xisha and MNansha Islands. While sea
turtles have been one of cheir quarries, their catches,
mide by hand from small sailing boats, have been small.

Individual Ecology and Distribution of the Sea
Turtlas

Sea rurtles can be seen around Xisha Islands and Nan-
sha Islands all year, One migrant popularion returns
annually ro reproduce beginning about April with the
southwest warm currents, In addition, a local popula-
tion resides there.

Four species of sea turtde are diseribured in our coun-
try: the leatherback rurtle, the loggerhead wurtle, the
green turtle, and the hawlksbill turtle.

The Leatherback Turtle (Dermochelys coriacea)

The leatherback turcle’s main ege-laying season is from
May to June, 90 oo 1530 eggs are laid in each clarch.
The young mrtles hatch afrer 65 o 70 days and swim
quickly our into the sea, but often a dozen eggs in each



clutch fail to develop. Leatherback nests are abour 65
cm deeper than those of other sea mirdes. This species
continues 1o lay eges even when disturbed while laying.
Because leatherbacks cover cheir eges with sand, their
nests are hard o find, Leatherback turtles feed on al-
gae, shrimps, crabs, molluscs, and fish.

In China, leatherbacks occur along the coastal seas
of Guangdong {Kwangrung), Guangxi (Kwangsi), Fu-
jian (Fukien), Zhejiang (Chekiang), Jiangxi {Kiangsi),
Shandong (Shantung) and Lizoning.

The Loggerbead Tartle (Caretra carerra)

The loggerhead wrte neses from April to August, dig-
ging nests 33 to 65-cm deep and laying from 60 o 150
eges in a clucch. The eges penerally harch in about 2
micnths, depending on the season and the nesc sice.
Logeerheads ear fish, shrimps, crabs and molluscs,

In China loggerheads are found along the coascal
seas of Taiwan, Gungdong (Kwangtung), Guangxi
(Kwrangsi), Fujian (Fukien), Zhejiang (Chekiang), Jiangsu
(Kiangsu), Shandong (Shantung), and Hebei (Hopei).

The Green Turtle (Chelonia mydas)

In the Xisha Islands, the green rurtle's main breeding
season is from May to July. Eggs can be found from
April o December.

Large green turtles weigh about 450 kg (Figure 1)
They often hold their head above water for 15 to 20
minutes when ssimming. Mating is often observed from
January 1o April. Males and females chase each other
in a round-about way before maring, and they mare at
the base of the reef. During the breeding season the
female crawls up the beach beyond the high tide line,

Figure 1. Green mndes caprured for marker.
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Table 1. Catch of sea turtles in Xisha ragion,
1968-70

Catohes
Year flg 2 10%
1939 130.63
1960 40,60
1941 54.02
1962 A8.74
1963 103.01
1964 6110
1965 181.35
1966 BE.EG
19467 149.91
19568 42.96
1904 10478
1970 122.56

digs a big hollow pit with its fore limbs and then a nest
pit 3% to 0%-cm deep with its hind limbs, It will go
back into the sea if disturbed immediately afrer landing
but generally wnll not stop laying once it begios to lay.
The female lays 3 times a year at intervals of abour 2
weeks, 300 to 300 eggs annually. The spherical soft-
shelled white eggs, 40 to 44 mm in diameter, are cov-
ered up with sand in cthe nesc Young rurdes, 4-cm
long, hatch in 40 to 30 days and quickly crawd into the
sea. They eat algae, shoimps, crabs, molluscs, and fish.

In China green tertles are found along the coastal
seas of Taiwan, Fujlan (Fukien), Guangdong (Kwang-
tung), Guangxi (Kwangsi), Zhejiang (Chekiang), Tiangsu
(Kiangsu) and Shandong (Shantung).

The Hawkshill Turtle (Eretmochelys imbricata)

The hawkshill, fierce and scarce, inhabits coral reefs,
laying 3 clurches of eggs a year in the dayrime in March
and April. Each clutch consists of 130 to 200 eges
which hatch after 2 months or 30, The hawksbill feeds
mainly on fish, shrimps, crabs, molluscs, and algae.

In China, hawkshills are found along the coastal seas
of Taiwan, Guangdong (Kwangtung), Guangxi
(Kwangsi), Fujian (Fukien), Zhejiang (Cheking), Jangsu
{Kiangsu) and Shandong {Shantung).

Turtls Catch Records

The srapstics of our ¥Yong Xing purchasing station are
shown in Table 1. Around the Xisha Islands, only the
green turtle and the loggerhead urde were objeces of
fishing, while the green murtle was the main object,
Because the purchasing seation has no classified searis-
tics, the values shown in Table 1 represent both spe-
cies. The amounts purchased in 195970 represent
basically the catch of the area around the Xisha Islands.

HUANG CHU-CHIEM
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ABSTRACT

Four marine rurtles are found in Philippine territorial
waters, namely: Chelomda mydar, Eretmochelys imbricata,
Leprdochelyr affvacea and Dermochelys corfaces.

Turtle research has been sporadic. Domanray did
some work in the 19503, and Alcala and de Celis in
the 1970s. Preliminary scudies show that turde pop-
ulations are fast diminishing due to poaching. The tur-
tle population is low in the northern part of the country
and dense in the southern parr, especially around the
Turtle Islands.

Government regulations are administered by the
Ministry of MNatural Resources through the Bureau of
Forest Development. On 26 June 1979, President Per-
dinand E. Marcos created the Task Force Pawikan
through Execurive Order 542 to conserve the mirine
rurtles and develop mrtle industries.

introduction

Several decades ago in the Philippines, marine turtles
abounded in most regions of the archipelago. Today,
for various reasons, marine turtles are limited in dis-
tribution. In only a few remaining areas within the
terfitorial waters of the country can the species breed.
Turtles are harvested on a commercial scale, despite
the existing rules and regulations becanse enﬁ:nmemtnt
is weak. In the Philippines, there are no special marine
areas where the species are truly protected.

In recognition of the precarious status of this marine
resource and of the worldwide concern for its conser-
vation, the Philippines creared an interagency task force
in order to focus activiries calculated o mingare the
degeneraring situation,

We share common problems and common goals of
saving the marine rurtles; we differ only in the extent
of work. Many countries are already far advanced in
their research and conservation measures, Sea turtle
MANAZEMENE iN OUr COURCTY IS JUst NOW receiving the
attention it deserves. Since very few research srudies
are being conducted, we hope to profit from the ex-



perience of countries that have long been engaged in
turtle conservarion,

For an appreciation of the stracegic position of the
Philippines relevant to manine turtle conservation, its
geographic setting is described here.

The Philippine archipelago is composed of approx-
imately 7,107 islands and islers. Ir exrends from north
to sourh for 1,850 km, and from east to west for 1,060
km. Located in a mose serategic posivion in the Pacific
Ocean, it seraddles major sea lanes of commerce. Sur-
rounded by a vast water domain, only abour 470 islands
are each more than 1 km?, while the vast majority are
merely rocks, atolls, and reefs. The coast line is no less
than 17 4602-km long, 1,000 km of it sandy beaches
offering rurtles a potendally ideal nesting habitat. The
remaining coastling is either mangrove of (oo sieep or
already appropriated for coastal towns, villages, fish-
ponds, and coconut plantations.

Background

Four species of marine turdes are found in the Phil-
ippine territorial waters. Listed according o relative
abundance and local importance, they are: Chealonia
wrydar, Eretmoachelys imbricata, Lepidachelys offvacea and
Dermochelys coriacea. All are commonly known as pa-
wikazn throughout the archipelago. Informarion on dis-
tribution is stll limired to collection locations and to
occurrence on nesting beaches.

The northern part of the country harbors few turtles;
the populations increase towards the southernmost is-
lands. The Pacific side of the country has the fewest
records of caprure and nesting sites; the south and
southwest have the mose

Because this counery is still in the initial srage of a
syseematic appraisal which will include an inventory
and census of turde populations and popularion trends,
present findings are indicative rather than definitive,
Unformnately, there has been a marked decline in the
turtle population, yet there has been a dearth of re-
search work on them. Gomez (1979) cited the need
o make known to the international community cthe
existence of some sea urtle literature in the Philip-
pines because reference o them has been lacking in
foreign reviews.

Turtles were first recorded in the Philippines during
the Spanish period (1521-1898). According to Taylor
{1921}, Elera {1895} listed 4 species of sea turtles in
his systemartic caralog of Philippine fauna, namely: Der-
mochelys corfaces Linneeus, Chelonda mydar Linnacus, C.
imbricata Srrauch, and Thalassochelys caretta Linnaeus.

During the American regime (1398-1946), Seale
(1917, cited by Gomez 1979) mentioned 3 species of
sea turtles as being of considerable commercial im-
portance; the hawkshill (Chelone rmbricata), the log-
gerhead (Thalasrachelys caretia), and the green wrtde

(C helome mydar).

Domantay (1953) published a paper that was not
taxonomic in narure, but he mentioned 3 species of
marine turtles that breed around the Turtle Islands:
Chelonia weydas (C. fapomiog), Eretmochelys imbricata, and
Caretta offvares. His paper presented a preliminary re-
port on the wrrle fisheries of the Turtle Islands, em-
phasizing the ecology of the small island groups and
the feeding and breeding habits of the turtles. He also
menticned the value of tride eges produced annually,
and described rhe marketing and preserving of turtle
eggs. His paper also gave recommendarions for con-
servation of the marine mrdes of the Turde Islands
The decline in wrde egg production compared o pre-
war production was already noted in his repore.

Afrer Domanray's work, turtle research in the Phil-
ippines made no progress for more than 20 years. In
1976 the Ourdoor Recreation and Wildlife Research
Division of the Forest Research Institute initiared a
nationwide survey of the discribution of sea turties. In
1978, Dr. Angel C. Alcala of Silliman University, Du-
maguete City commenced a biological study of marine
turtles in the Central Visayan warers (Alcala 1978).

Lagizlation

The green turtle has been listed since 1970 by the then
Parks and Wildlife Office as one of the 20 wildlife
species in the Philippines on the verge of exrincrion.
Likewise, it has been reporeed lately that the hawkshill
turtle (Erermochelys imbricata) is also on the threarened
Iz,

Marine rurtle conservation was, up o the last dec-
ade, raken for granted. The responsibility was tossed
from one agency to another, L the Philippine Fish-
eries Commuission {Fisheries Administracive Order No,
B8—Regularions for the Conservation of Turtle, Turtle
Eggs and Turtle Shells in the Philippines), then to the
now defunct Parks and Wildlife Office (General Ad-
ministrative Order No. 2 series of 197 2—Transferring
the Adminisseation and Control of Turtles to the Parks
and Wildlife Office and for Other Purposes), then o
the Bureau of Eorest Development with which the said
defunce office was merged (Administrative Order No.
3

Up to chis writing, the only control on harvesong
seq turtles is administered by che Ministry of Natural
Besources through the Administrative Oreder No. 1
Series of 1974, implemented by the Bureau of Forest
Development. It governs the gathering and disposing
of maringe terdes, turde eggs and by-products. This
provides a special permit to any individual or company
{60 percent Filipino and 40 percent foreign capital} to
collect marine turtles and provides a gratuirous permir
for research instivurions (Fonranilla 1979}, The existing
regulatory mechanism will be a good regulatory effort

MELMA CARRASCAL DE CELIS
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as soom as it 15 based on measurements of probable
annual yield or useful staristics. Enforcement of this
lawr has not been monitored rigorously due to lack of
adequate manpower and necessary logistics, Another
problem is the lack of cooperaton of the permirtees
and poachers. In Mindanao alone, there are 5 regis-
rered traders, all based in Tawi-Tawi, and there are
132 permittess for live turtle collecoon, Several more
applications are being held in abevance because of the
newly approved Execurive Order No. 542, Added ro
these, are the 30 permit holders in other regions of
the country, These permittees, however, do oot report
their carch against their quora of 25 heads a year per
permittee. Only apprebended poachers are usually che
ones reporting to the BFD Regional Office, after which
they think thar they have complied wnith government
regularions and are so bestowed with rights and priv-
Heges o cononue plying cheir trade.

There are indications of smuggling of live rurtles and
by-produces; the lamer are often misdeclared as shells,
reprle leather, art crafts and ornaments,

Litilization and Exploitation

The green turtle is one of the most exploited species
of wildlife in the Philippines. Since tme immemorial,
people have gathered this reptile for various economic
purposes, The green wurele is a rich source of provein
for thousands of Filipinos, Taylor (1921} reported tur-
tle poisoning in 1917 in the central Philippines. He
reported that Chelonra virgata (= Chelonia fapomica)
caused the 14 faralivies. Rongquillo and Caces-Borja
(1968) reported another case of turtde poisoning in
1954 in the southern Philippines. In this case, ingestion
of the boiled meat of a hawkshill caused the incident.

In January 1977, a kilo of rartde mear sold for U158.50
and the bones US$.25 in Zamboanga City. The bones
icarrilage) make good murtde soup, a delicacy in some
parts of the country. The eggs, both delicious and nu-
tritious, also command a good price in the market. In
Palawan, 3 eggs sell for USE.03. In the same place and
year, the shell of a hawksbill (tortoiseshell) was sold
at LI5325 a kilo (Fontanilla and de Celis 1975). Almost
ill parts of the twurtle are imporant. Even the blood
and liver are used by counery folk, as a cure for asthma.
The high demand for these different products from sea
rurtles cause the coaseal people o hune chem indis-
criminately.

In addivion w local consumption, hawkshill shells
and shell products have been exported to varous coun-
ries. Taylor (1921) reported the economic value of
commerce in 1909 to be US$4, 308 representing 2,040
kg of wemoiseshell. Seale (1917} reported char 2,296
kg of shell valued at TT554,309 were exported from
the Department of Mindanao and Sulu in the southern
Philippines. He estimated that 8,000 kg valued at

Rerearch, Exploitation

LIS 12,500 were gathered in the country anoually. In
the 1960s, the Philippines exported less than 5,000 kg
of raw tormiseshell (Japan Tortoise Shell Association
1973), while from 1974 through 1978, we exported
approximarely 22,000 kg per vear. Worked tortoise-
shell expores have also increased from 425 pieces in
1974 to over 24,0040 in 1975, Since then, exports have
dropped, but in 1978 we exported 7,800 pieces. Bx-
pocts went mainly to Japan, but in 1977, 3,000 picces
went o the United States and large numbers to Bel-
gium and Italy. In 1978, over 1000 pieces went o
West Germany (Mack, Duplax, and Wells, this vol-
wmek.

Places of collection are nationwide as indicated by
issued permits, although some of the major sources
are the Philippine Turtle Islands, Lubang Island in Min-
doro ODocidental, Sunigac del Moroe, Megros, Anrigue,
Sitangkai, Bungao, Davao, Basilan, Cotabaro, Lanan
del Morte, Quezon and Sorsogon (from BFD list of
Permittess).

There is a full scale cotrage industry for stuffing
turtles in Cebu City, Mindoro and Zamboanga Cicy.
The processing center in famboanga City (Sinunoc)
was checked by the Porest Besearch Insotute, Philip-
pines (FORI) research team in 1977, Thousands of
stuffed green turtles and hawksbill turdes were noted.
An average of 2,000 hawksbills and almost the same
number of green rurtles are processed each vear. Meg-
eri and Tow (1977} as cited by Mack, Duplaix, and
Wells (this volume) reported that an average of 400
hawksbills and 100 green turdes are processed cach
vear in Cebu City alone.

Historically, the green turtle bas been che most
abundant species in most pares of the countey, while
the others have occurred in relaovely high numbers.
However, a recent survey of the disrriburion of sea
turtles, conducted by FORI, in the Philippines, showed
a marked decline in the populations of green and
hawkshill turdes as indicated by the decrease in their
nest distribution {Fontanilla and de Celis 1978),

The status of the resource and the induscey relaced
o marine rurtle exploitation has been evaluated re-
cently by Mr, Ceferine P, Damuin {Team Leader of
Wildlife Commodiry of the Philippine Council for Ag-
riculture and Resources Research) in che southern seas,
west and southwest of Zamboanga City towards the
southern borders (Damun 1979). His choice of this
survey area was based on the face that this is one region
where there has been heavy harvesting.

Dharuin's survey, which included observations and
incerviews with collectors in the Tawi-Tawi group and
the Philippine Turtle Islands, indicated that during the
last 5 years, it has been excremely difficult o caprure
1 turtle of marketable size (61-cm carapace lengch),
each day for each collector, compared with as many as
4 per collector per day in previous years, This situation



makes the turtle-dependent tribes explore other dis-
tant seas beyond their previous abundant hunting
grounds, just within and off Cagayan de Sulu and Tawi-
Tawi. He further reported that turtle egg gathering is
becoming less lucrative, and the discovery of egg-lay-
ing spots is now “by luck.” He estimared thart only 300
eggs per collecror is possible, in contrast with the 800
to 1,000 eggs per week per hunter in the early 1970s.
In the past, 20 to 30 small islands in the southern seas,
with a total of at least 70 to 100 linear km of vegetated
sandy beaches were considered favorite nesting grounds
for sea turtles. Daruin reported thar, nowadays, only
20 km of these are good hunting grounds for eggs in
the Tawi-Tawi group.

Local Plans and Strategies to Conserve Sea
Turtles

In June 1979, President E. Marcos of the Philippines
signed Executive Order 542 creating the Task Force
Pawikan. The President sees the urgent need for the
conservition of these economically important marine
resources.

The Task Force Pawikan was created under the Of-
fice of the President to; 1) enforce existing rules and
regulations pertaining oo marine turdes; 23 conduct
field investigations relevant to formulating and updar-
ing policies for the economic utilization of the species:
3) conducr information and extension work aimed at
making people responsive o the marine turtle con-
servation movement; 4) conduct socio-economic sur-
veys to be used as a basis in the formulation of sub-
stitute avocations for people currently utilizing marine
turtles; and 5) coordinate with international agencies
concerned with the conservation of marine rurrles.

Conclusion

The Philippines' share of the international marine
treasure, the sea turtles, shows a definite wrend of pop-
ulation depletion as indicated by reports on recent ob-
servarions, cursory surveys, and preliminary studies,
The trend is antributed o che obvious imbalance be-
toveen local exploitation and natural replenishment rates
from both island-hatched and migratory sources. While
the island-hatched group is adversely affected by un-
regulated collection of eggs and hatchlings; the migra-
tory group is jeopardized by habirar disturbances that
deplete sources of preferred foods. Poor food re-
sources may discourage migrants which may sojourn
here either for feeding or breeding.

The drasric decline of merchantable vields of even-
sized or even-aged mrtles indicates a resource crisis,
an obwious case where the local conservation effore is
outraced by harvest. This situation if not halted, will
come to & point where the restoration of the population
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to productive levels may become untenable,

The pressure on the marine turtle resource is ar-
tributed 1o worldwide commercial demand: economic
needs of local dependents; and the sociological, cul-
tural and political marurity of the people in the archi-
pelago.
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ABETRACT

This paper confines its comments to sea rurtles in the
East Malaysian States of Sabah and Sarawak; principally
the former. Mo informarion is available from Brones,
an independent Sultanate outside Malaysian jurisdic-
tion, Comments are based on the writer's personal ob-
servations and experiences, reports from fishermen,
islanders and seafarers, and anriquated records. The
overexploitation of sea wurtles, especially Eretmockelyr,
existed even 30 years ago. The slaughter has since
accelerated catastrophically. This paper also describes
the acquisicion of 3 privately owned island rockeries
by government for conseérvation purposes and their
final evolution into The Turde Islands National Park.

The economic importance of turtle eggs, mear, shell,
and other products is discussed, and some exporr fig-
ures are provided. For the first time Sabah dara on
tagging, long distance recoveries, remigrations, and
species are presented, Information regarding the Sar-
awak cgg decline has been provided. Apparently, a
similar variation occurs in Sabah, bue the smaller Sabah
islands yield larger harveses. There are brief notes on
the Philippine situation, Finally, it is suggested thar an
Internarional Marine Sancruary be established by con-
servation agencies of both countries o save rurtles
from excncoon. Their future is in our hands,

Introduction

The large land mass known as Borneo straddles the
equator, Together the East Malaysian States of Sabah,
Sarawak, and the independent Sultanate of Brunei
comprise about a third of the island of Borneo. The
remainder of the island i3 Indonesian territory,

The purposes of this paper are to comment on the
status of Chelonre and Eretmochelys populations prin-
cipally in the East Malaysian State of Sabah. To some
extent, comments are made on the Philippine and Sar-
awak resources, All the Sabah rookeries mentioned in
this paper were visited by the writer at various times.
Out of the 7 species of marine turtles found in eropical



waters of the globe, only the green turtle (Chefonsa
myaar) and the hawksbill rurtle (Erecmockelys fmbricata)
are known to nest in Sabah, In 1964, due to misiden-
dficarion (Harrisson, personal communication 1969)
the nocturnal nesting of loggerhead turdes (Caretia
caretia) was reported on Pulaw Gulisasn by Harmoisson
and quoted by de Silva (1969a). Another species re-
ported to be found in Sabah warers will be commented
on later, Green turtles, hawkshill turtles, and a few
ridleys {Lepidochbelys slfvacea) are known to nest in Sar-
awak. In Philippine territory green turtles, hawksbills,
and leatherbacks {Dermochelys roviarea) are found. In-
formation regarding the 3 species in the Philippines
has been garhered from barter craders and fishermen
visiting various islands close to Sabah, but remotely
situated from Manila, In this paper, unless otheraise
indicared, the writer has drawn heavily from infor-
mation passed on to him, as he has for various reasons
been prevented from crossing the internarional bound-
ary. On one occasion, pirates fired on the boat in which
the writer was traveling. Another time, the writer wit-
nessed the guoning down of a small fishing boar near
Pulau Bakkungan Kecil, an island within the Marional
Park. On 9 July 1977 the same island was the scene
of a bloody battle between “pirates” and the Sabah
police. During the past 2 vears, various newspapers
have reported several aces of piracy. Although naval
and marine police patrols have gready increased, the
seas have to be traveled with trepidarion.

Official Conservation Policy

In 1964, an excellent picce of legislarion—rhe Fauna
Conservation Ordinance, 1963 came into force, The
control of turtle farms and all matters connected with
rurtle conservarion passed firmly into the hands of the
Chief Game Warden, and a conservarion policy was
formulared by the wrirer who was then Assistant Chicf
Game Warden, The issue of rurtle hunring licenses
ceased forthwith, and the closed season in March for
turtle egg collection was o be vigorously enforced on
the Turtle Farms to counterace the deliterious effects
of the unwise use of a valuable narural respurce. The
tormer was carried out, bur owing to the paucity of
staff, inadequate transport, and the threar of piracy,
the latter could not be enforced throughout the state.
However, when the situation improved in 1966, the
closed season was enforced on the Turtle Islands and
# hatchery established on Pulau Selingaan. Ir is un-
known why March was decreed under the legislarion
as the closed season. Only a few urdes nest during
March on the terde farms, and difficulties of enforce-
ment arose due to monsoon conditions.

Turtla Farma
Under the Fauna Conservation Ordinance (Turtle Farms)

Regulations of 1964, 8 islands were constitured rurtle
farms. It was a legacy of the past and only procured
revenue., Turtle rookeries or populations were inse-
cure and changes had w be made gradually, On the
turtle farms, the exclusive rights o collect trtle eggs
could be granted o enderers. As 5 islands were re-
motely situated, control was difficult. Concrol was pos-
sible only on the 3 islands near Sandakan,

Turtla Egge—Mative Rasarves

Mative righes were safeguarded under the Fauna Con-
sepvation Ordingnce of 1903 w enable narives to col-
lece rurde eggs, withour a license from Turde Epgs
Marive Reserves, off-shore along the mainland from
Tanjong Mosong in Kimanis Bay o Kot Kinabalu
Wharf, from Pulau Tiga and Pulau Gaya, from Pulau
Sipadan in Tawau, and in the Kudat Districe. In 1968,
native rights were extended oo the whole of the Kota
Belud Diserice, incliding the islands of Mantanani Kechil,
Mantanani Besar, Pulau Ukusan, Pulau Silar, and Pulau
Pandan Pandan. MNative rights, zealously guarded, are

enshrined in the constitution.

MNaed for Conservation

In Sabah, millions of eges have been harvested for
several decades. Apart from being considered a deli-
cacy by several ethoic groups, the eges provide & very
important source of food to an impoverished, protein-
starved population in remote and underdeveloped areas
Harvests from rookeries close to markets provide a
source of income. Along the coast where thers 15 a
Malay population professing Islam, ourtles are noc killed
for food as cusrom forbids it. However, the eggs are
eagerly collected, Apart from the eggs, murtle flesh is
considered a delicacy among the Chinese, and the pa-
gan Bungus Dusuns of Kudat who openly treat the
game laws with urer contempt. The concept of ex-
ploiting fully an easily procurable resource is ingrained,
At the time of the writer’s visit, Sikquati Beach was
littered with the skeletal remains of 13 rdes. Skeleral
turtle remains were also found on other islands near
Kudat, Immigrant Cocos islanders of Lahad Daru were,
prior to 1964, issued wirh licenses to kill turtles as they
considered its flesh very essential for their existence,
After seteling on the mainland, they did not need turtle
flesh to satisfy their capacious apperites. According to
reliable reports received from Saburi (personal com-
munication 1966) and other islanders, large numbers
of turdes were slaughtered by che Japanese militia dur-
ing the second world war on the 3 islands in the Suln
Sea when food was scarce, and who can blame them
tor chis? A similar siruarion exisred in Sarawak during
the same regime and period (Harrisson 1967; Chin
197Ga), Indications are that turtles are becoming scarce

G 5 D SILVA
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on some well-known beaches,

The decrease in Sabah warers can be anribured to:
1) mass egg collection for over 50 years on every rook-
ery, leaving insufficient nests left o harch; 21 the con-
stant frightening away of breeding turtles approaching
the nesting beaches by brightly illuminated fishing ves-
sels; 3} illegal bunting by mechanized fishing vessels
in 3abah warers to supply the ever increasing demand
on the mainland; 4) increased small boat activity off
nesting beaches; and 3) the large scale slaughrer of
turtles outside the territorial waters of Sabah, in the
Sulu Sea, che South China Sea, and the Celebes Sea
by Filipino fishing vessels. In 1964, Harrisson indi-
cared thar the former policy of collecting only eges was
not being observed in the Philippines and thae nesting
tartles were being caprured for mear. The Japanese,
well aware of the demand, are raping the sea ourside
bur near Ease Malaysian territory. It is, of course, im-
possible to prevent or control this pernicious slaughrer,
As nothing could be done about it, maximum care had
to be taken to conserve what was presently available
in Sabah. Therefore, as far back as 1965 it was decided
tor set up a turcle hatchery on Pulau Selingaan, but due
o lack of funds and personnel it was postponed uncil
1966. Eggs were purchased from the licensees with
great difficulty and there was a time when the govern-
ment tendered the eggs to collectors at M=/02.5 cents
each and purchased them for M=/09 cents each for
conservaton purposes. This situation went on for sev-
eral years with protests from licensees o persons of
authority. Moreover, the presence of rangers on the
iglands was resented. The collection of sand and coral
for mainland construction projeces was encouraged by
the islanders for material gain. Sand was taken ar all
rmes of the vear, and the few wild nests thar had
escaped the collectors were inadvertendy dug up.
However, conservation policy was implemented wich-
out fear or favor and rigorously enforced. Gradually
staff were posted permanently on the 3 islands and
harcheries established. Ar times, due o security rea-
sons of inchement weather, especally during the months
of Ocrober o March, seaff had w0 be withdraen from
the islands and harchery operations discontinued. This
torok place several dmes during the period 1969=710,

Other Lagizlation Since 1964

Since 1966, awler fishing close w the islands had
considerably increased, Hatchlings and adult turcles
were sometimes caught in fishing nets. As uncontrolled
operations posed a threat to rurtles, the Fisheries De-
partment cooperated by banning crawling operations
within 1 mile of the island. As in Sarawak (Hendrick-
son 1958) and elsewhere, in Sabah, rurtles have a pe-
riod of high-density nesting when egg collecrors on the
turtle farms harvested pracocally every egg. They re-

Populations in East Malzyria

jxa

fused to concede that the survival of turtles was de-
pendent on mass egg productdon and concentration.
Apart from mass egg collections, their habicar was
threatened, Therefore, in 1971 the State compulsorily
acquired the islands for M$89,000/= from private
oenership, In 1972, the 3 islands were constituted
Game and Bird Sanctuaries by the Yang di Pertuan
Megern {Governor).

Marine Turtla National Park

In late 1977, the government converted the 3 game
sancruarses inte & 1,700-ha National Park to embrace
not only the islands but alsa the surrounding coral reefs
and sea between the islands. The move was essential
to protect the coral reefs from commercial exploitation
and the surrounding sea from illegal fish dynamiring.
Apart from this, small fishing fleets anchor off the
islands with boghe lights to cean and pack fish for
marketing. Their activities had several effects: 1) brighty
Uluminated fishing vessels frighrened away purtles ap-
proaching the nesting beaches; 2) discarded fish, offal
and edible refuse dumped into the sea, atwracred large
numbers of sharks and predatory fish to the vicinity
of the islands, only o atrack hacchlings entering the
water after release; 3) survivors of the initial arcack
became discriented and swam cowards the brightly il-
luminated fishing vessels and were preyed upon by
predarors in the vicinity of trewders; and 4) the foul
discharge of bilges, toilets, empey cans, bortles, and
plastic containers conraminated to some extent the coral
reefs and island beaches.

Turtle Eggs—Economic Importance

The demand for turde eggs in Sandakan is insariable.
Prior 1o 1973, the supply was obtained from the 3
turtle farms north of Sandakan, and augmenced, sea-
sonally, with harvests from the islands toward Kudae,
At times the price of eges fluctuated. During oprimum
laying months, the price fell, and the suppliers quickly
ceased flooding the market. When the 3 islands became
game sanctuaries, the ege supply ceased on 31 Decem-
ber 1972, but Sandakan continued to be supplied by
Filipino barter traders with harvests from Bakkungan
Besar and Taganak. At this writing, an egg costs M=/
25 cents in Sandakan. In 1967 and 1969, the cgg har-
viest was 677,275 and 630,930, respectively, During
those 2 years an uninterrupted physical check sn srtw
could be maintained on egg harvests on che 3 islands.
Since 1970, there has been a decline in the egg har-
VESELS,

Exploitation

Fortunately, up to now no expore avenes for wirtde



eggs or turtle products have been investigated by the
commercial sector. However, demand for oarde eggs
is heavy in Hong Kong's red-light district, although
their efficacy as an aphrodisiac has not been scientifi-
cally shown {de Silva 1971). Their source of supply is
undetermined, but Chinese craveling to Hong Kong
from Sandakan take turtle eggs in small quantities as
gifts which are highly appreciated in the Colony.

Kot Belud and Kudat get their supply from nearby
beaches during the season. The sale of eges conrribures
to the welfare of the local people in those places as
they have very litde or nothing o sell from cheir re-
mote, barren and unproductive lands. In recent times,
the egg supply in the aforementioned areas has dwin-
dled, and fewer turtes come ashore to nest. In both
argas, turtles are slaughtered by the local inhabitants
for sale, The flesh, shell, and other parts are sold to
Filiping barrer rraders. In Mengatal, rurtle mear is ob-
tained from an undetermined source and sold only
known customers. Collection records for the Sandakan
islands during the period 194764 are very scanty. Mo
records are available prior o 1947, However, it ap-
pears that even in 1933, exclusive licenses o collece
Chelenia eggs for 3-year periods were issued by the
Resident, Sandakan,

It is concluded, partly from conjecture, that even 45
vears ago, the pressure on Eretmechelyr was evident and
appreciated. Laws were drafted in accordance with the
Islamic custom of collecoing only the eges. Table 1
indicates the egg harvests for the period 1965=72 from
the 3 privately owned islands. Although the islands
ceased to be rurtle farms in November 1972; licensees
were permicted to harvest turde eggs uncil the licenses
expired in December, Since 1973, all eggs harveseed
are destined for harchery. Table 2 indicares the egg
harvests for the period 1973-78. Thieves from Pulau
Liberan have, however, stolen eggs.

Revenua and Licansas

During the period 195064, the exclusive rights to
collect turtle eggs were given by compedtive tender,

Table 1. Egg harvest from privately owned islands

and the price steadily increased until 1964 (Table 3).
The very high tender rate indicares thar rich harvests
were obtained from the islands or harvests from the
Philippines were cheaply procured and added to the
licensees’ harvest. The effects of the licensing system
during 195004 were: 1) to increase the price of eges
to the consumer; 2) to cause eremendous dissatisfaction
to the owners of the islands; and 3} to iorroduce a
number of Chinese middlemen into the business.

From 1963 to 1971 licenses were given at reduced
rates to the owners of the islands with a view to ame-
licrate their economic status. The rights were offered
to the land owners of the 3 islands at the rate of M =
f02.% cents an egg multiplied by the island’s estimared
average yearly output,

Estimatad NMasting Populations

Mesring occurs throoghout the year on the Mational
Park rookeres, but nesong densioes vary monthly,
Although arremprs were made to record the activities
of every nesting turtle, it has been impossible o do
so. From available data, the average has been raken
and the estimated nesting population for 1967, 1969,
and 1973 through 1978 are given in Table 4.

Hetcheries

Since 1 August 1966, hatchenes have been o existence
in the area now known as the Turtle Islands Mational
Fatk. Three hatchenes are now in operation—1 on
each island. Hatchery statisrics for the period 1966-
78 are presented o Table 5. During this period
2,705,903 eggs were transplanted and 1,792,350
harchlings released.

Barter Tradars and Turtle Products

In April 1970, 136 Eretmochelyr and 126 Cbelowia car-
apaces were broughe to Sandakan by Filipino barter
traders for shipment to Nansi Corporation, Osaka, Ja-
pa. In September, another consignment, comprising

Year Selingaan Babbungan Kecil Guliraan Yearly roral (3 irlawds)
1963 284,940 126,930 3,380 475,430
1966 236,10 13,617 55,622 365,430
1967 437,258 128,894 [11.123 677,275
1968 175,097 60,052 63,048 298,797
1969 405,345 144,757 100,228 650,330
1970 339,848 07,140 82,0035 339,593
1971 262,823 110,814 86,063 439,700
1972 218,847 120,803 G, 409 406,059
Toual 2,380,349 863,007 029,278 3,872,034
350 G, 5 DE SILVA
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Table 2. Egg harvest from the Turtle Islands National Park

Year Selingaan Bakbungan Kecil Graliiaan Yearly toral (3 fidand)
1973 271,380 161,416 77476 510,272

1074 188,084 100 498 70,248 368,430

1975 1045, T30 105,991 71,573 380,294

1976# (115,171) {54,390 (44,318) (233,87

1977 138,977 108,030 4,934 311,941

1978 118,407 137,472 B0, 223 322,102

Total 1,029 349 T16, 7707 400,772 2,146,918

v Figures for this year are macourare,

200 carapaces and 300 plastrons and flippers, was
broughr to Sandakan for shipment to Osaka, together
with & certificace from che Fisheries Officer, Siasi, Sulu,
indicating thar the turtles were killed in Philippine saters
(de Silva 1971). Their activities would certainly have
encouraged natives or other interested persons to
slaughter crurtles when the value of shell was publicized.
Furthermore, as investigations revealed thar murtles were
being slaughtered (wicthin Sabah territorial waters) in
the Celebes Sea and sent via barter traders o the Phil-
ippines for shipment o Sandakan, the imporr of Che-
lenia and Eretevochelys shell, skin, calipee, and oil was
prohibited from all couneries including Wese Malavsia
by 2 Pederal Gazette Noafications in 1971, The ban
was effectively enforced withour exceprion. Present
indications are that the rade has gone elsewhere, Ac-
cording to Uchida (1977) over 1,000 kg of hawkshill
turtle shells were imported to Japan in 1975 from the
Philippines.

When Pulau Belian, which is outside the National
Park, was inspected, large quanrities of dry fish were
found. As no nets were observed on the island or on
the fishing boats, which were searched, the writer con-
cluded thar all the fish were dynamired. Although the
fishermen emphatically denied killing rurtles deliber-
ately, they admitted that a few were killed "acciden-
tally" by explosives. The carcasses were sold ro Fili-

Table 3. Tender prices, 1950-54

Prive Price
Year ME) Year fME)
1950 500,00 1958 7 A00,00
1951 S0400 1959 10, 600000
1952 500,00 1960 13, 400,00
1953 GO0.00 1961 15.863.00
1954 100000 112 15,863.00
195% 20000 1ia3 15, 2000
19564 286000 190 20,050.00

1957 4,530.00

Popularions in Eart Malaysia
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pincs. Dynamiting fish in this area has adversely affected
breeding turtles found there. Explosives are purchased
from Filipino fishermen, or from kemitr (boats) bring-
ing immigrants to S5abah from the Philippines. Dyna-
miting has also been observed near Mantanani Besar
and Manranani Kechil and also mkes place around other
turtle rookeries situared in remore areas. This is im-
possible o conerol.

In the past, fish dynamiting frequently occurred in
the area now within the jurisdiction of the Narional
Park. Although curbed, this nefarious activity abounds
berween Pulau Bakkungan Kechil and Pulau Bakkun-
gan Besar in Philippine rerritorial warers, Occasionally,
small Filipino boats cross the border and dynamire fish
near Pulau Bakkungan Kechil. These operations kill
murrles. When acrion is taken to apprehend them, they
take sanctuary in Philippine rerritory.

International Tapging Recoveries and Migration

The discussion of the status of marine rurtles would
be incomplets without some comment on international
tag recoveries and migrations. The data from Sabah are
made available for the first dme bur are oo limited o
derermine whether Chefonia and Eretmochelyr are pe-

Table 4. Estimated nesting population on Turtie
Islands during 1967, 1963 and 1973-78

MNarmber of eggs bar- Nuamber of nesting

Year vedted vt
1947 G7T7,275 BiG
1969 650,330 774
1973 510,272 (o7
1974 368,430 438
1975 B0, 294 452
1976° - —
1977 311,941 in
1978 322102 383
— Mo dam

o Accurate Dgures for 1976 are nor available.



Table 5. Hatchery statistics, Pulsu Selingaan, Pulsu Bakkungaan Kechil, and Pulau Gulissan, 1966-78

Number of eggr Hatchlings Percentage

Period traniplanted  refeaied hatch  Remarks and ecplanatory moter

1 Aug—30 Sepr 1966 21,0892 15005 7114 & 1975 total number of cggs harvested = 380,204

27 July=30 Sepr 1967 37,493 33966 L9 Less Selingaan figures 196,730

4 Mar—=4 Now 1968 147,500 OG951 7050 Less eges stolen 34,741

1 Feb-31 Dec 1969 50,053 31,729 63.39 Used for hacchery 148,823

1 Jan=30 Oct 1970 73,362 49181 6525

1 Jan—31 Dec 1971 110,115 50971 54,40 b. 1976 toral number of eges harvested = 253,879

1 Jan=31 Dec 1972 403,159 232906  57.77 Less Gulisaan eggs not

1 Jan—31 Dec 1973 510,272 317410 62.20 accounted for in hatchery

1 Jan=31 Dec 1974 68430 304,889 B2.75 irecords missing} 44,318
Lsed for harchery 209,561

1 Jan—31 Dec 1975 148,823~ D4 438 6345

1 Jan—31 Dec 1976 209,561 114,665 %471 c 1978 — Stolen eggs not included

1 Jan—31 Dec 1977 311,941 205,591 6590

1 Jan=31 Dec 1978 322,102¢ 235,648 7315

Toral 2,705,903 1,792,350

riodic long disrance migrants or whether they commure
between the National Park and distant feeding grounds
in the Philippines and Indonesia. 5o far 8,980 turdes
have been tageed, bur only 6 international recoveries
have been reported: 4 from the Philippines and 2 from
Indonesia (Table ). The most distant recovery was
from Kai Kechil {Indonesian terricory). The green rue-
tle had traveled 1,556 km from Selingaan prior to cap-
ture, The shortest distance 713 km, was traveled by a
hawksbill slaughtered at Culasi. Three of the recoy-
eries were made during the northeast monsoon, and
it is unknown to what extent high velocity winds, cur-
rents, and heavy seas influenced their speed and di-
rection. Apart from the insufficiency of recovery dara
to justify conclusions regarding turtle navigation, the
period between tagging and recovery in 5 cases was
too lengthy to indicate speed of rravel. A& hawkshill
(Mo, 0634) tageed on Bakkuogan Kechil wras re-
covered in Culasi, Philippines after it had traveled 713
km in 40 days or 17 km per day, presuming thar ic left
immediarely afrer its last lay and was caprured promply
on arrival. Of the many hawkshills tagged within the
Marional Park since 1970, only 1 has so far been re-
covered, Carr and Stancyk (1975) record chat out of
130 hawksbills tagged at Tortuguero only 7 have been
recovered and adds char a female ragged arc Miskio
Cay, Micaragua was observed nesting 496 km away at
Pedro Keys, near Jamaica.

Available dara indicare thar 2 rurtles ragged norch of
the equator traveled south of the equator into Indo-
nesian rerritory. With one exception, all tag recoveries
cerminaced with che capture of the uedes. Four of the
international recoveries have been reported from the
Philippines. Harrisson (1959) tagged rurtles in Sara-

wak, and a Chelonia ragged at Talang Besar, Sarawak
in 1953 was recovered B00 km away off Kimanis, Bric-
ish Morth Borneo (now 3abah), in 1939, Three In-
donesians who had gone to Sematan, Sarawak, in Au-
gust 1959 had reported to Harrisson {1959) that turties
bearing metal tags on their flippers had been observed
nestng on the coast around the Sarawak border at
Tanpong Datu during July and early Augusc 1959, Mo
other tagging dara are available from Sarawak. Az Che
fomia from Sabah and Dermachedys from Trengganu ( Po-
lunin 1975) have been recovered mostly in Philippine
waters, assistance of the Philippine authoricies is vical
o formulate conservation policy favorable to this re-
pion, Indonesia too will have to assist, cspecially as
turtles tagged in Sarawak are said o be observed in
Indonesian territory,

Tagging and Remigrations

During the period 197078, 8,980 wrdles were tagged
on the 3 islands, Accurate species records are unfor-
runarely unavailable as some of the files are lost. From
1970=74, 5,000 rurtles were tagged. Of these, 19 Che-
fopda returned in 2 vears and 83 in 3 years. From 19753
o 1978 tagging was done intermittently. From avail-
able information, it is postulated that Chefonia remi-
grares to the Maoonal Park every 2 and 3 years wich
the rriennial cycle dominating. Only a few 4-vear re-
turns have been recorded. Harrissen (19560 and Hen-
drickson (1958) record the existence of a trennial cycle
in Sarawak. Schulz (1975} has recorded 1-, 2-, 3-, and
d-year returns in Surinam. In Sabah 4.yvear returns have
been recorded only % omes, and chere is the possibilicy
that these may be 2-year cycle returns with the inver-
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Table 8. Long-range recoveries of turtles tagged ot the National Park

Arerage

speedd per

Diéttance Timy

Tag Tagging Recovery traveled  raken  day (kilo-
mumber  date  Species Tagging place . Recovery place date {kelameters) (days) metersiday)
2840 22872 Green P. Selingaan Barnio Alegria, LB/%73 740 296 2.7
6°11°N, Caluya, Antique
118°04'E Philippines.
11°%6'N,
121°33'E
3429 B473  Green P. Selingaan Barrio Libas, San 21173 [T 209 5
Juwlian, Eastern
Samar, Philippines.
11°45'M, 125°27'E
41 13773 Green P. Selingaan Barrio Buli, $an TI374 870 237 3
Augustineg,
Rombalon,
Philippines,
12°35'N, 122°13'E
6634 12277  Hawkshill P, Bakkungan  Tubungaan, 2303077 713 40 17.8
Kecdil Caleard, Antique
6°10'N, Philippines.
118%06°E 11°26°N, 122°03'E
4202 974  Green P. Bakkungan  Kaf Kechil, 2RITT 1,556 034 1.6
Kecil Malulucas,
Indonesia.
3°45'S, 132°40°E
6766 10/S/77  Green P. Selingaan East Coast of 1V2/78 1,305 276 4.7
Cenipeded Island,
5.E. Sulawes:,
Indonesia,

27285, 110°08°E

mediare remigration missed by the swaff. One Erer-
mochelys remigrated afeer 2 vears and 3 after an absence
of 3 vears. Again, lack of informadon precludes com-
ment, Carr and Stancyk (1975) speculate that the 3-
year remigration cycle predominates in Tortuguero.

Other Conservation Proposals

Pending is a proposal o convert an area of approxi-
mately 8,800 ha in the Dacvel Bay area of the Celebes
Sea including the islands of Bodegaya, Bokevdulang,
Tetagan, Mantuban, Pulau Maiga and Pulau Sibuan in-
cluding the coral reefs surrounding the islands into a
Mational Park. If this park comes into existence more
information on sea tweeles in that area could be ob-
tained and hatcheries ser up.

Other Specles

Although, at the moment, 2 species of ourrles are def-
initely known to occur, there appears to be ver another

Popalations in Eart Malayria

species inhabiting Sabah waters. In 1969, when the
writer investigated the oocurrence of turdes on Banggi
Island, inhabitants of Kampong Karakit reported thae
% species of turdes wisited the beaches of Pulau Patan-
unan in Detober and November, One s known locally
a5 fobongan (Erermochelys), the other penyn (Chelonia),
and the third penyw fefw (species unidentified) which
is said 1o be a “reddish™ (7} medium-sized ronle, Ac-
cording to K. K. Magimpat bin Kuyvangs (personal
communication 1969 of Kg. Minyak, Kudar Diserice,
3 species visit Koromkunjaan beach towards che latter
half of December and up 1o February in small numbers:
sisik pangal (Evetmochelys), timbar (Chelonia), morong
{species unidentified). He opined that the moronyg eggs
were larger than timber eggs. While in Kampong Sikqati,
Kudar Dhstrict, narives again reported the occurrence
of 3 species of turtles, The unidentified turde was re-
ferred to by the Rungus name raya Eaya. Investigations
are difficult, as the unidentified turtle only nests during
the northeast monsoon (de Silva 1969b).

The leathery turtle or luth has not yet been recorded



in East Malaysian waters. However, on 13 July 1977,
D. V. Jenkins, formerly Director, National Parks, Sa-
bah and the crew of the MV §¢/ Taman Negara ob-
served 2 "massive” rurtles swimming about 100 m away
from the launch. The writer observed only a large black
flipper. From the descriprion furnished by Jenkins and
the crew, the animals were definitely Dermochelyr. The
writer has surveyed nesting beaches in the Sulawesi
{Celebes) Sea but found no trace of Dermochbelys cven
though fishermen and islanders were questioned (de
Silva 1978).

Sarawak

The 3 Turtle Islands of Sarawak are situated near the
island of Borneo. The 100-ha Sarang Besar Island is
located at approximarely 110°9'E, 1°47'N. Talang
Talang Besar (37 ha) and Talang Talang Kechil (12 ha)
are located roughly ar 109°46'E, 1955%'N. They are
larger than any or all of the Sabah Turtle Islands.

Three species of marine murde—Chelonia, Eret-
mochelys, and Lepidockelys (Hendrickson 19%8: Har-
risson 19649 Polunin 1975) are known o nest an the
islands.

Harrisson (1969) indicated that the 3 island beaches
are frequented almost exclusively by Chefomia, al-
though a few Erstmochelyr and Lepidockelys nest mainly
during the early months of the year. Although Sasang
Besar is the largest of the 3 islands, it has the smallest
nesting population and Talang Talang Besar the larges:
nesting population of Chefonrs (Hendrickson 1958),
Chin (1976b) reporrs a good Chelamia nesting beach
berween Semaran and Sungai Semunsan, Turtles also
nest on beaches at Tanjong Similajan north of Bintulu.

Turre eggs were harvested on the Sarawak Islands
prior to the Brooke era, Harrisson (19621 who made
an exhaustive study of rurtles in Sarawak speculated
thar a century ago mertles had been numerous on the
islands. Hirth (1971) quotes Banks's report of a
2,119,912 ezg harvest in 1927. OF these 70 percent
were consumed or sold locally. In 1935, 9 percent of
924,000 eggs collected were consumed locally. Ae-
cording to Harrisson {1962) 929,123 eggs were har-
vested in 1946 and 708,035 in 1947, This was during
the Japanese occupation, and the figures are consid-
ered inaccurate. Yields in excess of 3 million eggs were
produced in 1934 and 1936; 1950 and 1953 produced
yields in excess of 2 million eggs. The records for 1954,
1933, 1957, 1959, and 1961 indicare thar over 1 mil-
lion eggs have been collected yearly. However during
19536 and 1958 the harvest dropped o 600,000 eggs
per year, In 194, only 519,677 were harvested, From
1927 to 1961 the variation from year o vear is con-
siderable. Harrisson provides the following informa-
tion regarding average egg yields during the period
1927 o 19461:

334

Number of years  Average green turtle
Pervod

with data ERET & year
1927-36~ T 2,184,005
19376k — —
194647 - —
194854 7 1,581,132
1933-a1 7 1,038,129
a. Excludes 1929-31.

b. Mo dam or unreliable daca.
. Inacourate dara (Japanese occuparion),

Harrisson stares thar "a downward trend seems, on
this data, evident, Inside 3 decades, the lay has halved.
It appears fairly certain that the main decline began
afrer the late thirties.” From dama on 19470 made
available by Chin (personal communication 1979) the
writer was able to add information for 1964-77, for
the following average per annum green turtle egg yields
from 1964 o 1978:

Arerage number per

Berind Yearr with data AR
196470 7 324,660
1971=77 7 271,893

These dara are reflected in Table 7. The figures indicare
that the downward trend continued, The 196470 fig-
ures indicate that the lay is less chen half of the 1955—
61 period and the 1971-77 lay is slightly more than
half of the 1964-70 period. Harrisson {1967} submit-
ted a lengthy statistical analysis of the egg trends to
his Ministry and subsequentdy summarized it as fol-
levers:

19001 9g0—slow decline; 194111945 —serfons interfer-
ence by Japamere including eating twrtler and using the
expused rocks off Talang Talang Kecil 2t a bombing rangs;
19471195 5—sgg yrelds regularly over 1 million plus ex-
tensive conservation and rearing of baky turtles to remew
depleted popalation; 1935/ 1965—downward trend con-
tinuer, despite coniervation, this it accentuated by the much
ncreased dirtarbances around the islands, motor beats and
large steamers; culminating in the bawxite mining opera-
tiens @t Sematan for 1957, 1 066—angrecedented ipectac-
silar drop to belpww 100,000 epge—or loss than 105 of the
Bre-1935 geerage yield,

Harrisson (1967} also compares the annual egg lays
for 1965—419,066 and 1966—99,307 and concedes
“rhar a drop of 400,000 to 100,000 is unprecedented
and runs in conteadiction o all known trends and ap-
pears o lie outside the range of statisdcal or logical
probabilicy.” Chin (1976b) indicates that unconfirmed
reports suggest that increasing numbers of mrdes nest
on the mainland Semaran beaches. The Tanjong Sim-
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Tabls 7. Sarawak #gg harvest, including hatchery and hatohling figures, 1964-78

Eger  Percemtage of Number of

frani-  years harvest

batchiingr Mamber of egpr Total revenwe Expenditure

Year  Sabab®  Sarawak  planted transplanted  releared rold M%) (M)

i 2 3 4 3 & r | g
1964 — 289,601 8,079 2,78 — 243,298 2207456  33,367.38
1965 475450 419,066 B.405 2.01 — 372,768 34,500 26 32,608.85
1966 365430 98,843 1,554 .37 —_— 73,639 B.013.52 28,176.70
1967 677,275 478,622 1,203 0.25 — 431,123 4237017 28,314.41
1968 298,797 200,731 T07 0.35 —_— 138,687 31, 762.60 20,629.33
1969 630,330 316,581 2,252 0.43 -— 469,597 4G,749,30 26,841.55
1970 539,593 296,151 2,227 0.75 1,544 227420 2327892 24,348.14
1971 459,700 194,289 180 0.09 127 138,053 1761530 24,261.49
1972 406,059 265,525 e 0.37 327 226,100 2822524 25, 72377
1973 510,272 323734 B.53% 2.63 8,000 281,551 34,765.88 27.332.20
1974 368430 204,507 1,191 0,38 T85 192,455 2983258 32,433.85
1975 380,294 203,140 991 0.48 847 186,249 34,851.26  36,558.53
1976 253,879% 299,398 13,159  4.39 12,639 276,578 S4,888.52  40,877.18
1977 311,941 159,156 13,134 3.25 11,804 14 1,600 28.848.10 3702350
1978 322,102 253,518 3,003 1.18 14,801 234,331  61,957.75  42.870.60

4,175,952  BO,GTO

3,673,418 49975396  463,647.48

— Mo dem.
o Sabeh figares are given for purposes of comparing harvests
b. Pigure insccurate due b0 change of management.

ilajan beaches are also used by turtles, but the nesting
density or popularion is as vet unknown. Eggs are ran-
domly collected or destroyed by predators.

The probable associated reasons for the decline in
egg production in Sarawak have been made available
by Harrisson (1967). If the collection of eggs is per-
petuated by the Sarawrak Turtle Board as is now done,
then the decline will obviously be accelerated. Ac-
cording to available information, every egg is harvesred
with only a small percentage left oo hatch (Table 7).
Chin (1976b) indicates that trawling operations have
increased in the Souch China Sea. Alchough rurtles are
not deliberarely caught, many are accideneally trapped
in the wrawling and drowned. He also adds thar pol-
lution is becoming a serious problem along the Bor-
nean Coast. Ships of other nations are acrive in the
South China Sea, and they deliberately caprure turdes.
As the turtes are receiving a very hard barering, ir is
doubtful if they will survive.

During Harrisson's term as Curator, Sarawak Mu-
seum, turtle hatcheries were established on the islands
and eggs in varying numbers were transplanted. After
his retirement, hatchery work continued under the
present Curator Lucas Chin. Harchery statistics for the
years 1964—78 are in Table 7. Chin (personal com-
munication 1979) indicates thar the ege decline has
been taken seriously, and the Turtle Board of Man-
agement has initiated a new conservation program. In
1973, the Fauna Preservation Society of London do-

Populations in East Malaysis

nated 100 pounds stedling for the purchase of eggs for
hatchery purposes. During the period 1976-78 the
Turtle Board paid M$2,000 to 3,000 for the purchase
of eggs, and decided to improve this conservarion pro-
gram by smages from 1976 to 1980, Unlike in Sabah,
the harvesting of merde eges within the territorial waters
of Sarwwak is a government monopoly. A corporare
body of truscees manages che industry, and the profies
are utilized to finance Malay charities. The legislation
will not likely be amended now or in che furure.

Philippinas

From the Philippines, information regarding rurtles is
difficulr to obtain. The market value of turdes was
evident in 1927 but, withour the heavy demand in
world markers ar thar time, presumably turtles were
not excessively hunted. However, within the last dec-
ade Philippine wrtle populations appear to bear a heavy
burden to meet local and world demands. In 1964,
Harrisson indicated that apart from egg collecting,
nesting turtles were caprured for mear. In 1969, de
Silva reported thar Filipino fishing vessels hunted tur-
tles in the Sulu and Celebes Seas. Trawler caprains
informed the writer that their catches could be dis-
posed of within 72 hours in Zamboangao. In 1978,
Fontanilla confirmed the plight of turtles in the Phil-
ippines and stated that in Zamboangao City, live ruriles
were sold in 3 sizes—samall, medium and large. At Sin-



anoc, thousands of stuffed turdes were available for
export—particularly o Japan. Polunin (1975) quotes
Eajihara who estimaced thae 5,000 large Cholonds are
caprured annually in the Sulu Sea

Trawlers operating near Pulau Bakkungan Kechil are
armed. Crews use swimming or copularing rortles as
targets and carcasses with neatly punctured carapaces
are occasionally found floaring near the island. One
carcass carried Tag No. 8199, Polunin (197 53) indicated
that the main rookerics in the Sulu Sea were Pulau
Boaan, Pulau Bagnan, Pulauw Taganak and Pulau Bak-
kungan Besar and siruared close o the Sabah border.
Fontanilla and de Celis (1978) confirmed this and stated
that nesong had declined. The authorities concerned
with conservation now appreciate the position and hase
issued several administrative orders. Due to the our-
bulent situation in the South, a turtle management pro-
gram 15 contemplared on Laubang Island at Barrio Kan-
awiy, Looc, The President of the Philippines has formed
a task force oo prevent the exdncrion of wrdes in the
Sulu Bea,

International Turtle Sanctuary

Close to the Sabah territorial boundary and the Turtle
Islands Matonal Park are sitwated che Philippine 1s-
lands of Boaan, Bagnan, Taganak, Lihiman, Langaan,
and Bakkungan Besar. Together they form a well-de-
fined group of turtle rookeries. All the islands are heav-
iy exploited for cggs and rortles. Mosc of the eggs
harvested on Taganak and Bakkungan Besar are mar-
keted in Sandakan. In addivon, fish blasting occurs.
Under these conditions, the conservation work un-
dertaken on the Sabah islands is negated within a dis-
tance of about 1.5 to 15 km. Preventive action must
be taken in che areas involved, Withour being pres-
umptious, it i5 suggested that the Philippine conser-
vation agencies take cognizance of happenings in the
pirate-infested southern Philippine islands and con-
sider converting the islands involved into a curdle sanc-
tuary. If this is done, a first Internadional Turde Sanc-
tuary could be creared. We will cooperate in any way
possible or appropriate.

it is unknown whether or not all the Philippine is-
lands involved are inhabited or privately owned. If they
are, possibly the islands could be acquired and the
inhabirants resettled elsewhere. This will probably be
the grearest expense of the exercise. Full-time guards
would also be needed on each island,
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The majority of Malaysians do not eat rurtles, yet a
thriving industry has grown up around the collection
and marketing of their eges. Four sea turdes (Der
mochelys cortacea, Chelonia mydas, Lepidochelys olivaces,
Eretmochelys imbricata) and 2 esruaring species (Batagur
buska and Callagur borsesensis) figure prominently in
this indusery. All of these populations are currentdy
declining due to a variety of factors including over
exploitation, development of coastal areas, and expan-
sion of fisheries.

Other than Bateger barka on the Perak River, large
nesting aggregations have ceased to exist on the West
Coast; rawling and conversion of nesting beaches into
vourist beaches are important causes.

On the less populous East Coase, large nestng ag-
gregations sill occur but are rapidly disappearing. Since
1936, egg vields have been nearly halved wich Der-
mockelyr and Chelowia respectively producing only 34
percent and 43 percent of their former levels.

A variety of conservation programs have been started
to stem this decline, The Fisheries Department cur-
rently operates 3 hatcheries for all of the major species,
The Game Department operazes an additional 3 harch-
eries for Batagur. Several rurtle sancruaries have been
proposed; an B-km stretch of Dermachelyr nesting beach
will serve as a protorype of this concept.

Additional actions are recommended, including in-
tensification of hatchery work, expanding sanctuaries,
and prohibiting fishing wichin an 8-km radius of these
sanctuaries during nesting seasons.

Intreduction

Harvesting of rurtle eggs has long provided an impor-
tant protein resource oo the coastal and riverine peo-
ples of Wese Malaysia. Today, however, the continued
existence of the murde egg industry is being chrearened
by a mulrirude of factors including overexploitation of
eggs, development of coaseal areas, and expansion of



fisheries. It is the purpose of this report to discuss the
effect of these factors on the turtles and o review
conservanon efforss that are being taken to maintain
the resource.

West Malaysia, or more appropriately Peninsular
Malaysia, is situated at the tip of the South Easr Asian
mainland. A central range of high mountains divides
the land. The sparsely populated East Coast faces the
vast South China 5ea and receives a strong norcheast
monsoon in the months of November to February and
a milder southwest monsoon in the months of June o
Seprember. As a result of these monsoons, the beach,
except at the southern end, is sandy and wide, provid-
ing excellent nesting grounds for sea murrles. Whereas,
the West Coast, facing the narrow Malacca Sorair with
its heavy sea traffic, is generally flar, muddy, and has
mangrove frontage. Although there are a number of
islands and a few short sandy parches on the mainland,
the beaches are frequently crowded with holiday mak-
ers and, therefore, are rarely visited by nesting females
nowadays.

The majority of the popularion are Malays who pro-
fess Muslim religion. Though not strictly forbidden on
religious grounds {Hendrickson 1958), Malays refrain
from eating turedle mear because, in general, animals of
amphibious habitat are considered Aeram. Therefore,
turtles have been partially protected for the more than
five hundred years since the introduction of lslam o
Malaysia. However, the consumption of rurtle eggs is
allowed; eggs are considered delicacies with aphrodi-
siacal values, and collection of eggs is nearly 100 per-
cent.

Four species of sea turtles and 2 estuarine species
figure prominently in the turtle egg industry:

vat lease on the East Coast) usually nests on sea beaches
near the river mouth.

Economic Importance

As early as 1937, sea turdes were defined as fish by
law (Fisheries Enactment, 1937) and were thus con-
sidered a resource tm be harvested and managed. Al-
though the majority of the population does not eat
turtle meat, and the killing of murees has long been
prohibited on the productive East Coast staves, the
consumption of eggs is allowed and very much favored.,

Hendrickson and Alfred (1961} estimated East Coast
egg production at 2 million in 1954 (probably under-
estimared, see below). Although production has now
fallen to just over a million eges and the price has
increased o 5 rimes the price of a hen’s egg, urtde
€ggs remain a good protein source for the East Coast
people. The marker value of the eggs amounrs
US58240,000. Further, by leasing the egg collecting
beaches to the highest bidder, the governments of 3
East Coast stares collected another USE98, 404 as rev-
enue in 1978 [(Kelantan US398%, Treogganu
US396,522, Pahang 11S81,007),

The so-called wrde industry is made up of people
involved in patrolling beaches to collect eggs, and others
involved in oransport and marketing of the eggs. An
estimated 110 jobs were created by this indusery.

Rantau Abang in Trengganu State is a small village,
bur annually an estimated 50,000 tourists, both local
and foreign, flock here in the months of June 1o August
to observe the leathery turtles lay cheir eges. The eco-
nomic acrvities generated by the influx of tourists ben-
efits many people especially those in the village. To
cater to the needs of these tourists, the Tourist De-
velopment Corporation has starred a US$2_ 2-million
tourist complex project around Rantau Abang. In Pa-

Family Scientific name English namels) Malay namels)
Dermochelyidac Dermochelys corfacea Leathery rurtle, leather- Penyu Belimbing
back, luth
Cheloniidae Chelanta mydsi Green murde Penyu Agar, Penyu Pulau
Lepidochelys olivaces Olive or Pacific ridley Penyu Lipas, Penyu Rantau
Eretmockelys imbricata Hawkshill Penyu Karah, Penyu Sisek
Emydidae Batagur barka River terrapin Tuntong Sunge:
Callagur bornecensi] Painted rerrapin Tuntong Laut, Sutong

The largest species, the leatherback, concentrates its
nesting acivities ona 19 km stresch of beach ar Bantau
Abang in Trengganu, The other 3 sea turtle species
nest on both coasts bur are more concentrated on the
East Coast.

River and painted terrapins are estuarine species in-
habiting tidal areas of rivers on both coasts. The former
nests on sand banks lining the river whereas che lacter
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hang, a motel at Chendor adveroses turtde-warching oo
attract tourists. Also, picrures of urtles appear on many
other travel and hotel brochures,

Diher than the Batager population on the Perak
River, West Coast turtle populations are oo depleted
to be of much economic significance. In a good year,
the Perak Batagar may still lay some 25,000 eggs hav-
ing a market value upwards to USS4,800 thus provid-
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ing important income o the local economy. Although
Perak licenses egg collectors, the charge is minimal,
and state income from this resource is insignificant.

Turtle management in Malaysia may thus be viewed
&5 important not ooly from the conservation standpoint
bur also from an economic one,

Lagislation

The first legislarions concerning Malaysian turtles were
promulgaced in 1913 in Perak and Pahang. The "River
Rights Enactment” of Perak prohibited the killing of
turtles of the genera Orlitia, Callagur, Batagur and
Hardellz (which is not known to occur in Malaysia) and
made collecrion of turde eges on a large portion of the
Perak Rwier, the perogative of the Sultan.

In the Pahang Srate Enacement Mo, 3 or Turtles
Eggs Enactment, the Resident (Chief Adminiseration
Officer of the Stare) was given power 1o control the
collection of turtle eggs, and turtle was defined as any
reptile of the genera Chelone, Thalairachelys, Devmoche-
fy1, Orlitia, Callagur, Batagur or Haerdella. Subse-
quently, the whole Pahang beach was controlled, and
egg collection was under license,

The legislanion was revised by Srare of Pahang Fish-
eries Rules 1938 made in 1938 under the Fisheries
Enacemene, 14937 in which turtle was first clagsified as
fish., Under the Rules, which are still enforced, no
person shall caprure, kill, injure, sell, or have in his
possession any turtle unless authonzed, and no person
shall in any way prevent or hinder tureles from laying
their eggs.

Similar legislation was promulgated in the State of
Kelantan under its Turdes and Turdes' Eggs Enacement
of 1932 which was amended by the Enactment No. 8
of 1935 to give firmer control,

It is interesting o note thar Trengganu, the s
with the largest turtle populaton, waiced vndl 1951
to promulgate the Turtle Enactment of 1951 to pro-
hibit the killing of turdes and o conrrol the collection
of mrtle eggs. Perhaps before then, the state was too
sparsely inhabited.

In 1975, the Fisheries Department reviewed existng
legislation and drafted newr legislation to; 1) screamline
existing legislations into a uniform law for the country;
2} transfer enforcement authority and responsibility o
the Fisheries Department, and 3) impose sericter con-
trel on the turde induscry oo ensure maximem utili-
zation of the resource without endangering the rurtles'
survival,

This legislarion has been submitted to various states
and has already been adopred by a few.

Status of Populations
Malaysia achieved independence on 315t Auguse 1957,
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Since then, the development borh of land and of fishing
has been very rapid.

Development Trends

Towns in the coastal region have expanded and con-
tinue o grow. More houses are being buile on beaches,
Due o a beteer road system, more tourists are visiting
once undisturbed beaches. More beach areas are being
mrned into tourist resorts,

Fish landing has increased from 112 B60 merric tons
in 1956 (Malayan Fisheries 1957) to 564,898 metric
tons (Malaysian Fisheries 1979 in 1978, This gain has
resulted from intensification of fishing, improved ef-
ficiency due to mechanization, increased use of mon-
ofilament drift news, and the inroduction of prawn
trawling in 1965 (Siow and Gan 1970). These acrivities,
parricularly prawn trawling, have raken a heavy toll on
turties.

The above, in addition to continued exploitation of
eggs, have exerted a growing pressure on the murdes
of Malaysia, resulting in & general decline of popula-

[R5,

West Coast

Reports concerning past abundance of sea turdes are
few. Cantor (1847) obhserved that green turtles were
“at all seasons plentifully raken in fishing stakes in the
scraics of Malacca ™ and char the ridley occurred only
rarely on Pinang Island. Flower (1899) thought the
ridleys to be less common than either greens or hawks-
bills on the West Coast. Boulenger (1912) reported
green rurtles o be very common, especially on the
Sembilan [slands, but thar kawkshills were rare.

Nesting on the mainland is rare today. On 13 Apnil
197%, a local newspaper published the discovery by
the late Governor of Melaka of wrides nesting ar Tan-
jong Kling, a 0.8 km beach 11 km west of Melaka
rown. On investigation, Kiew (1979) found that both
the green turtle and hawksbill nest oo the beach and
on the nearby islands, Pulau Besar and Pulau Upeh,
The number of hawksbill rurtles nesting at Tanjong
Kling was found o be larger than thar of the green
turtles which had been more sbundant in the past.
Kiew encountered 5 hawksbills in & nights nesting on
the beach during peak season. Unfortunacely the beach
has since been developed into a well-lighted tourist
and industrial area, thus destroving the last known
nesting site in the southern part of the West Coast.
Kiew (personal communication) considers artempts o
save the wrtles there to be fruitless,

Pangkor Island like Pulau Sembilan and 2 few other
islands off the Perak coast have small stretches of sandy
beaches previously frequented by green wurdles, rid-
leys, and hawksbills, But with more chan 1,600 prawn
rrawlers operating on 171 km of coasdine, and with



hotels built on the beach, only rarely do turtles nest
nowadays. Similarly, the 2 big islands o the north,
Pulau Pinang and Pulau Langkawi, have sandy beaches,
but due to trawling and a highly developed rourist
industry, nesting is sporadic.

The estuarine species, though not uncommon, are
believed by West Coast fishermen to be much reduced
from former times. The decline of the Batager pop-
ularion on the Perak River has been documented (Loch
1931; Mohamed Khan 1964; Moll 1978). Prior o the
second world war, some 375,000 vo 525,000 eggs were
laid a year. Today onaly 20,000 to 30,000 eges are laid
in a good year. The decline apparently began dering
the japanese occupation when large numbers of adults
were killed for food. Resurgence of the populadion has
since been inhibited by a variety of factors including
heavy egg exploitation, habitar destruction, and poach-
ing.

East Coast

Hendrickson & Alfred (1961) conducted a survey on
the nesting populations of 522 turtes on che East Coast
of Peninsular Malaysia in 19%6. They omitted the Wese
Coast because, although turtles were found nestng on
the limited sandy beaches and a few islands to che
north, the number of eggs marketed was small, com-
pared to the East Coast producrion, Much of the shore
in East Johore, like that of the West Coast, is unsuitable
for sea turtle nesting and was also not inlcuded. The
remaining 3 srares—Pahang, Trengganu, and Kelan-
tan—have individual legislation regulating the collec-
tion of the eggs. They assumed, after invescigarion, that
the license fees paid by collectors to the Government
was half the rotal values of the eges marketed. There-
fore, they estimated the ege production of the exclu-
sive leathery murtle beach by dividing the license fees
by a constant 0.04 which was half the market price
(M$0.08) of the leathery rurtle egas. For other beaches
they used the constant of .03 being half of the market
price (M$0.06) of the green and nidley rurtdle egg. A
predetermined ratio of ridleys to green turtles was used
to separare yields contributed by each species. Turtle
populations were assumed to have remained fairly con-

stant since the last world war, Figure 1 depices their
findings.

Estimated annual yields of ses turtle eggs

In 1978, the auchors ogether with Dr. Leong Tak
Seng of Universiti Sains Malaysia again conducted a
survey of the turtle populations on the East Coase. A
set format was prepared, interviews were conducted
in villages with most of the licensed egg collectors, and
guovernment records were examined.

We stress that collection of completely accurare sea-
tstics was impossible because: 1. licensed collectors
for the main beaches tended to give unreasonably low
estimates due o fear of inguiry by rax collectors and
to keep potential comperition in the dark in the fol-
lowing year's bidding for license areas; 2. most of the
collectors on other beaches do not keep careful rec-
ords. Thus the figures given are often unreliable.

Therefore, in analyzing the data, information such
as license fees paid by collecrors over the past 5 years,
number of egg collectors employed by each licensee,
other occupation and income of the licensee, and local
price of eggs were raken into account. No single for-
mula was utilized, The resules (Table 1 and Figures 2
and 3) are thus no more than the authors’ best estimare
of the present status of the East Coast nesting popu-
lations,

Figure 1. Sea mrrde ege production of the East Coase, 1956,

Kpecies Kelantan Trewgpanu Pabang Tatali

Deermochelys corsacea Megligible B33, 700 Megligible B33,700
Chelonia mydas 40,200 770,200 118,500 Q28,000
Lepidochelys olfvaces 4,300 40,500 13,200 38,200
Totals 44,700 1,604,400 131,700 1,840,800

Sogrce: Reproduced from Hendockson and Abred. 1961,
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Table 1. Estimate of annual yield of turtle eggs on the East Coast

Kelantaw  Trengpanu Pabanyg Jakore Total
Dermachelys coriares —_ 294,000 300 — 294,300
Chelonia mydas 400 298,000 91,000 12,000 401,400
Lepidachelys alivacea 21,000 240,000 34,000 10,000 305,000
Eretmochelys imbricata — 10,700 5,400 2,500 18,600
Callapur borsenenis Bk 13,500 1,200 500 16,000
Total 22,300 856,200 131,900 25,000 1,035,000

Chur findings deviate from Hendrickson and Alfred
{1961} in that: 1) egg yvields of Dermachelys and Cbelonra
hawe been reduced to 34 percent and 43 percent, re-
spectively, of their 1956 levels; 2) conversely, Lapi-
dochelys shows a grear increase (300 percent) over 1956,
and 3) Eretmochelys and Callagnr provided a small buc
significant contriburion to the East Coast egg industry.

We feel the drastic decline in egg vields indicared
for Chefonia and Dermockelys is mostly real (see below).
Mearly all those interviewed reported drastic drops 1o
the egg yield over the past 10 years. Increases in fishing
activity, especially trawling and drift nertting, were
blamed for the growing number of dead rwriles on the
beach every year. One collector reported 2% dead rid-
leys in a year. In 1973 fishermen operating a bottom
long line for rays cavsed a massive kill of ndleys ar
Setin, Trengganu. The senior author, being a fisheries
officer, imposed a ban on thar type of fishing. Bur no
officer can ban fishing as fish are necessary food for
the people,

The increase indicared for ridlevs was nor supporeed
by our interviews. Again, egg collectors generally re-
poreed continual decline in numbers, We feel Hen-
drickson and Alfred (1961) underestimated ridley
numbers (and possibly overestimated green turtles),

Due to time constraints, Hendrickson and Alfred
did not do a derailed survey. Rather, they used findings
from 5 licensed, major egg-producing areas {unfortu-
nately the names were not given) to estimate yields
and species ratios in the remaining areas. Due o the
small sample size, it is highly possible thar their study
areas had atypically large numbers of green mrdes and
resulted in the skewed rarios (1 ridley o every 10 or
12 green turtles) used in other calculatons. This also
explains why Eretssochelys and Callagur egg production
wis overlooked.

Another source of error resulting from using license
fees to calculate area productivity was that accessibility
to many coastal areas was difficulr ar char oime, Hence,
low tender price was sometimes an indicator of acces-
sibility rather than productivicy.

The production in Johore, though not reported by
Hendrickson and Alfred, s reported here for refer-
ence. It s, as expected by them, smaller than char of
Pahang.

Wertern Malayrian Walers 343

Conservation
Heatcheries

The leathery (leatherback) rwrtle program in Treng-
ganu is the oldest turtle conservation effort in West
Malaysia. First proposed by the Malsyan Nature So-
ciety im 1900 (Wyatt-Smich, 1950, a hatchery was ser
up at Rantau Abang in 1961. This hatchery, 1 of 5
operated by the Fisheries Deparrment, has operated
every year since then (Table 2,

The Fisheries Department next began a green ourde
hatchery at Dalam Ru, Stare of Kelantan, in 1964 (Bal-
agingam [967a), The hatchery was inactive in some
years due to lack of funds or changes in administration
(Table 3).

Tahle 2. Rantau Abang Leathery Turtle Hatchery
Rezults

Number af Number Percentage
Year eggs plasted Batched Faiched

1961 B, 366 3,699 442
1962 11,654 6,300 54.0
1963 8,056 5,580 56.0
1964 11,535 3,803 320
1965 10,071 7.199 1.5
1900 31,250 16,477 52.7
1967 15,650 9215 58.9
1968 40,000 158,332 45.8
1969 35,008 15,5930 41.9
1970 31,050 17,089 35.0
1971 47,391 30,260 63.9
1972 G0, 000 37.193 62.0
1973 72,260 30,699 42.5
1974 01,147 42,616 6.8
1975 B5, 922 40.56% 472
1976 69,480 44,480 64.0
1977 T.803 4,578 58.7
1978 34,391 14, 878 43.3
Tortal 675,934 348,803 31.6

Mater Work on the harchery in 1979 (s in progress
Sowrc: Fisheries Department, State of Trenggana, Malaysia.
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Figure 2. Egg production of sea turdes on the East Coast of Pendnsular Malaysia, 1978,
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Figure 3. Comparison of estimares for egg yicld on the Ease
Coast of Penisular Malaysia in 1956 (Hendrickson and Alfred,
1961) and 1978 (this study). Abbreviations Cm, De, Lo, Ei,
and Ch stand, respectively, for Chelonds mydas, Dermachelys
voriwced, Lépidockelys alfvaces, Eretmackelys fmbricatas and Cal-
Lagar bermeommsir,

The third hatchery was set up in 1971 at Chendor,
Srate of Pehang for all coastal nesting species. The
resules are shown on Table 4.

The fourth harchery was ser up in 1978 ar Kg. Mang-
kok, Trengganu chiefly for ridleys and painced terra-
pins. Our of 5,180 ridley eggs planted, 3,080 hatched
out, of which 2,447 were released in Semerak, Scate
of Kelantan at the request of the Direcror of Fisheries
Kelantan. Comparative study on hatchery techniques
was conducted by Moll on Callager (Table 5). Work
on the hatchery in 1979 is in progress.

This year a fifth harchery was begun at Pulau Per-
hentisn mainly for green turdes. A tocal of 10,000 eggs
of green rurtles have been planted. Hatching has not
been completed at the time of this writng.

The Game Department operares conservation pro-
grams for Batager in 3 states—Perak, Kedah, and
Trengganu. In addition to a hatchery, these programs
include "head starting” whereby young murtles are raised
for a year in caprivity prior o release. Table G sum-
marizes these hatchery results.

Attemprs were made o operare a harchery ar Tan-
jong Kling, State of Melaka, by Dr. B. H. Kiew of the
University of Malaya in 1976 and another ar Muka
Head, Stare of Penang, by Dr. K. H. Khoo of Uni-
versity Sains Malaysia in 1978, Neither materialized
due o poor landings of sea turtles. Arrangements are
being made to send green turtle eges by air from
Trengganu to Penang for harching by the Fisheries
Department there in 1980,

Sancigaries
Certain areas of beach are being considered for murtle
sanctuaries. Onoce designated, development of the beach

Wertern Malayrian Waters

Table 3. Dalam Ru Hatchery Resulta

Naumber Number  Percentage
Year planted batched batched
1964 3,704 1,971 53.6
1965 92,056 4,558 0.3
1966 o817 4,080 41.6
19768 Mil Mil —_
1969 12,307 2,395 19.5
1970 12,492 5,226 41.8
1971 11,198 5,237 6.8
1972 7036 2.60% i7.0
1973-17 Mil Mil —
1974 —_ 2,447 —
1979 2,080 1,366 65.7
Total 67,500 20,072

Nose: Dara inclede Ridley rarles,
4 Haschiings suppleed from K. Mangkok Harchery in Trenggany.
Sowrre: Fisheries Deparoment, S of Kelantan, Malayiia.

Table 4. Chandor Turtle Hatchery Results

Miurmber Number Percentage
Year Planted bBarched Batched
1971 4,138 3,514 B4.9
1972 14,000 10,619 73.0
1973 G, 140 4,341 0.7
1974 5,008 4,511 901
1975 Mil Mil —_
1976 14,595 13,227 9.6
1977 Mil Ml —_
1978 10,155 8,004 79.7
Total 54,036 44,306 81.9

MWeter Work on the harchery dn 19709 & in progress,
Sewrce: Fusheries Department, Stare of Pahang, Malaysia.

Tabla 5. Callagur hatchery results, 1978

Mumbsr MNumber Percentage
planted batched  batched

Tncubation methed

Ouedoor in sand on

beach G633 419 G, 2
Indoor in sand in plas-

tic buckers 224 195 a7.1
Indoor in soyrofoam

boxes 201 155 77.1
Total 1058 To9 72.6

and intrusion of rourists will be stopped. Licensed egg
collecton will continue with a cetain proportion being
replanted in an artificial harchery. Predation of eggs
and hatchlings is very heavy in natural nests (Hen-



Table 6. Bstagur hatchery results for Peralk, Kedsh, and Trengganu

Perak R, Kedah R. Trenggany R,
Number  Number  Percemtage  Number  Number  Percentage  Number  Number  Percentage

Year Manied  batched  batched  planied  barched  barched  planted  batched  hatched
1968 500 184 1) — — — — —_ —
1970 1,855 B 05 — _ -— — _ —
1971 1,140 218 1% — — — —_ — _
1972 2,540 507 17 — —_— _— — et —
1973 1,780 158 0o = —_— - —_ -— —
1974 1,380 393 29 —_ — — —_— —_ —
197% 2420 914 38 — _— —_ — —_— _
1976 2412 1,245 32 — - w— A6 36 104}
1977 1,953 ] 449 — — — 41 112 T4
1978 3220 1412 44 152 114 75 629 429 68
1979 1,440 388 41 325 283 87 1,644 1,232 75
Totals 21,081 G691 32 4§77 37 83 2450 1,804 T4

Suwere: Game Department of West Malaysia

drickson 1961}, and the high market value of the egg
encourages heavy poaching. Small clurches of 50 egas
in arrificial hatcheries were found o have greater
hatching success than larger natural nests (Balasingam
1967h,

A memorandum for seteing up a leathery turtle sanc-
tuary and research laboratory ar Rancan Abang was
submitted to the Government of State of Trengganu
in 1973 (Siow 19753). At Rantau Abang, the ourtle beach
runs parillel to the main rrunk road, Fortunacely, a 45-
m ditch separates the road and the beach, serving as a
naturial barrier ro prorect the turtle, It was proposed
thar 8 of the 19 km of beach be ser aside as a wrtle
sancruary and fenced in to prevent unauthorized per-
sons from entering. Caiwring trees were proposed (o
be planted on the diech side of the beach to prevent
light from shining onto the beach, The projecr has
received financial support from the World Wildlife Fund
Malaysia.

A survey of the flora and fauna of Pulau Redang (a
major green urcle nesting island off the coast of Treng-
ganu) was completed, Recommendarions are that the
island be turned into a national park including a marine
park. If accepted, the survival of green murtles and
hawksbills can be assured (Green 1978),

The Penang State Government is currently studying
the proposal of serting up & national park on the north-
west side of the island with a fine beach. This would
enable the Fisheries Deparement to conduct a hatchery
to regenerate diminishing turtle populations there.

Kuala Baru is a major ridley and Callzgar rookery
in northern Trengganu State. The beach is in fact a
long streech of wide sand dune separating the sea and
a large esruary. The senior author will stuedy this area,

and if found feasible for a rurtle reserve, will submit
a memorandum to the State Government suggesting
this designation.

The Outlook

Hendrickson and Alfred (1961) estimated thar as lirtle
as 2 or 3 percent of the nests, handled properly, could
provide sufficient recruitment to the wild population
to maineain present levels, provided that other circum-
stances remain unchanged. Unforrunacely, other cie-
cumstances, mainly min-made, are changing, and
changing rapidly. The incensification of fishing acrivicy
has resulted in high morsealiey of adults which under
natural conditions face litde predation and hazard.
Continuous development of coastal areas has reduced
and will further reduce the number and length of beaches
suitable for nesting of sea wries. Such development
seems unavoldable; wichour immediate action, wree
populatons will continue o decline,

We suggest the following courses of acrion as being
most practical to conserve rurrles in West Malaysia: 1)
intensifying hatchery work (i.e. increasing the number
and size of present harcheries with a goal of hatching
ar lease 13 percent of the eges laid by each species);
2) serting aside a portion (for example 20 percent) of
the total beach area as sanctuaries; and 3) prohibiting
tishing within an 8 km radivs of sanctuaries during
breeding seasons.
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ABSTRACT

Indonesia consists of approximately 13,677 islands.
Marine turtles can be found along beaches of many of
the islands. Five of the 7 known species of marine
turtles can be found in the Indonesian Archipelago:
Chelonta mydas, Bretmochelys imbricata, Dermachelys cor-
facea, Leprdochelys offvaces, and Caretta caretta, Fisher-
men come (0 aread where the ourdes are abundant,
especially on Sukomade (East Java), Fast Kalimantan,
and Flores Sea. The turtles are caughe by harpoons and
nets. Bajo fishermen are well-known rturtle hunters,
who build their homes near shallow warers. Other groups
of fishermen are Benoa and Buginese, Turtle eggs are
liked very much in Indonesa, and they bring higher
prices than chicken eggs.

Besides governmental restrictions on turtle catching
and egg collection, priority has been given to habitat
and population development within the framework of
the Indonesian rurtle preservation program.

Introduction

Indonesia, an archipelago consisting of 13,677 islands,
is situated in the BEquartorial Zone, Tt stretches 5,100
km from east 1o west and 1,883 km from north o
south, Trs total area is 1,904,345 km®. Indonesia lies
between the Pacific and Indian Ocean. Indonesia has
a wet tropical climate with a minimom temperature of
18°C and a maximum of 34°C. According to the 1971
cenaus, the population of Indonesia iz 130,000,000,
Abour 75 percent of the people live in Java, Madura,
and Bali.

Indonesia is rich in narural resources, The diversity
of species in Indonesia must be safeguarded, because
they are the very elements that build mankind's eco-
Iogical environment. These narural resources should
be utilized for the people’s economic development
through management based on the principles of narure
CONSErVATII.



Marine Turtles as an Indonesian Natural
Rezourcsa

One marine resource that has recently artraceed serious
attention in Indonesia is the rurtes. OF the 7 species
of marine rurtles in the world, 5 species live in Indo-
nesia. Research into nesting areas in Indonesia has been
carried our by Suwelo and Kuncora (1969), Sumertha
Muitja (1973, 1975 and 1976) and Polunin (1975)
Because different names are given for a single species
of murtle, a study of what species exist in Indonesia is
imperative. For this purpose, Abdurahman, Sumertha
Nuitja, and Suwelo (1977} and Sumertha Muitja (1977)
compiled an Indonesian taxonomic lise, Since then, more
knowledge has gradually come to light concerning the
turtle species and their distribution in Indonesia (see
Polunin and Sumertha Nuitja, this volume).

The green turde, Chalonsa mydas (local names: peeyn
sala in Sumbawa Island, ferye daging in Bali, and pesrye
mifan in West Java) is the most commonly caught turtle
in Indonesia.

The hawksbill, Eretsochelys imbricata, is the second
most common wetle. Penye sk is a local name in
Indonesia, and its shell is very popular for ornaments.
The storage centers of woroiseshell are in Palembang,
Jakarta, Surabaya, Pontianak, Denpasar, and Ujung
Pandang. The carapaces are exported mo Singapore,
Hong Kong, and Japan, and occasionally o Brussels,

There is also the already rare Dermochelys coriacea,
popularly known as pemyw befimbing. This species is
legally protected by the Agriculoure Minister's Decree
Mo. 327 of 29 May 1978,

The other 2 tartle species are Caretta caretta and
Lepidochelys alivacez (local name penyw abu-abe). Their
total popularions and breeding grounds in Indonesia
have not been ascertained. Sumertha Nuitja discow-
ered 2 carapaces of pewyw abu-abz in Bali in August
1977, so it is probable thae this species lives in Nusa
Tenggara islands. Although no dara are available and
their popularion levels cannot vet be determined, these
2 species need immediate legal protection similar o
D, coriacea.

Marine Turtle Utlization

Fishermen wsually carch rurtles with traditional gear
such as harpoons and also with modern gill nets. Bajo
fishermen know the breeding grounds of the rurtles.
They carch turtles in Flores Sea, Timor, and Southeast
Sulaweesi, They build cheir homes near shallow warer.
Orher groups of fishermen who hunt mordes are Bug-
inese and Benoa. Owing to the vase extent of the In-
donesian seas, it is very difficult to control exploitation
of marine turtles. Many parrs of the rrtle are used.
This is apparent during visits to Ujung Pandang, Bali,
and other places. Turde eggs are also eaten by the
people and can cost more than chicken eggs.

Turtle exports must be authorized. Recent export
licenses, issued by the Directorate of Mature Conser-
vation covered: 6,071 carapaces in 1975, 4,870 cara-
paces in 1976, 6,779 carapaces in 1977, and 6,659
carapaces in [978.

Population Development Based on Preservation
Principlas

Because of the growing demand for meat and eggs for
consumption within the country and for carapaces for
export, the government of Indonesia needs both tw
utilize and to conserve marine tureles. In addition to
the government restricting rurtle catching and egg col-
lection, priority has been given to habitat and popu-
lation development within the framework of a pres-
ervation program, Since 1977, the Directorate of Mature
Conservarion has undertaken the development of ur-
tle populations using the Sowelo method (below), Tur-
tle-raising is also being considered for some locations
near marketing centers. Sumertha Nuitja (1970 and
1973), investigated the possibility of using Serangan
Island, Bali, and Sumbawa Bay for raising harchling
turtles to marurity. The Governor of Bali supporeed
the idea and asked Sumertha Nuitja to survey Serangan
Island for the main site of wrtle culture in Indonesia.
Ccher regions also raise turdes, especially on the Sep-
ibu islands and near Ujung Pandang In the reaning
facilities on the Seribu islands, however, many voung
turtles have died of dermaritis, helminthiasis, and tu-
berculosis.

Efforts like those sponsored by the Governor of Bali
should be expanded, particularly the culture of hawks-
bills, considering the increasing price of rortoiseshell
and the difficuley of carching hawksbills. In chis way,
it will oot jecpardizs their existence in nanral habivars,

Development of Turtle Populations

Taking as an example the development of Dermochelys
coriaréa in Malaysia and aking into account the expe-
rience acquired from the turtle egg hatching eeials ae
Sukabumi 10 years ago, techniques can be formulated
for developing the e population on harching beaches
in Indonesia as follows,

It is recommended char the development effors be
carried our in cooperation with the Provincial Admin-
istration and be contraceed to a third party.

1. A sufficient number of eggs should be provided
by the Provincial Adminiseration free of charge. If this
is impossible, eggs should be purchased from the con-
tractor. The number of eggs required is 15 percent of
the harvested eggs, although this number is noe a mec-
essary condition at the initial stage,

2. The eggs are buried again in the sand. Each hole

ISMLN SUTANTO SUWELD
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15 50 cm deep and filled wich 50 twrtle eggs. The nests
should be made as narural as possible. Nests should
be locared on sandy beaches in the same nesting area.

3. Each nest should be enclosed wich wire nerting (30
cm diamerer, 30 e¢m high) and marked with the dare
of planting and the number of eggs. The wire netting
protects the eggs against predarors.

4.  Afrer incubation in the sun for 50 days (common
turtles) or 53 days (Dermachelys coriaces), the young
rurtles emerge.

3. The harchlings are very active and oy 1o get out
of the enclosure and to the sea. They should be counred
to determine how many eggs have hatched.

6. The young turtles should be released immediarely
on the tide line. They will move towards the sea by
themselves,

7. They are carried on the waves into the sea and

start their lives among the community of mrres and
search for their own food,

8. %When the turtes have become adules, the females
lay £ggs on the same beach.

Summary

Indonesia seill has very rich populations of sea rurtles,
particularly Chelomia mydar and Erctmochelys imbricata,
Carapaces are exported to many countries, The eggs
and murrle meat are consumed by Indonesians. A well-
planned conservation and management peogram, which
would control the exploitation of the turde popula-
tions, would insure that this resource can be exploited
continuously in the furure.
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Introduction

Sea turtles and sea wurtle produces have long been an
important commercial resource in many pares of South-
cast Asia In spite of extensive exploitation of both
eggs and adults, large populations still survive in sev-
eral areas. We wish to summarize here what is known
of the history and present status of these populations
and so o provide a background o the efforts which
are being, and must continue to be, made 1o conserve
them.

Thailand and Indonesia are combined in this paper
for reasons of space, and because intervening Malaysia
is dealt with elsewhere in this volume. In Thailand,
surveys—if only somewhat superficial ones—have cov-
ered the ground reasonably well, while in Indonesia,
a number of important areas such as Irian Jaya, parts
of Maluku, and Kalimanran, have barely been looked
at. Consequently, our information is ar present frag-
mentary. It is clear, however, that Indonesia, with some
13,500 islands and 81,000 km of coastline, is far richer
in sea turtles than is Thailand; most of this account
therefore deals with Indonesia.

Historical Background

The first European accounts of sea turtles in the region
dare back to the mid-sixteenth century, when Porm-
guese Jesuit missionaries came o the Moluccas {Jacobs
1974); subsequent observations include those of Niew-
hoff (1666), Valentyn (1724), Forbes (1885), and Ca-
baton (1914}, However, it is established from early
Chinese records (Wheatley 1939; Meilink-Roelofsz
1962) that tortoiseshell was an important trade com-
modity from much earlier times, Further, the hunting
of sea rrtles was obviously part of the subsistence of
many indigenous peoples (Pelras 1972; Loeb 1972;
Polunin 1975), and their expertise was important in
the development of the turtle trade then (Fox 1977),
as it seill is today (cf. Sumertha Nuitja 1974),



Anthropological anecdores about sea ourdes in the
region include the description by Loeb (1972) of the
tabus surrounding turde hunting on Siberue in cthe
Mentawei Islands, the account by Covarrubias (1937)
of the imporrance of wrdes o Balinese cuisine and
cosmogeny, and Kolff's brief mention (1840) of a su-
perstitious aversion to turde hunong in one of the
Moleccan islands. No doubs there are many more such
fragments in the region'’s literature. The discussion of
Hendrickson (1958) on the position of turtles in Khor-
anic law can be waken to apply also oo Islamic com-
munities in southern Thailand and Indonesia, but in
many areas these rules seem o be loosely adhered o,
Mo such regulations apply oo non-Moslem people such
as the Balinese, who are predominandy Hindu,

A further element in this background picture is the
role played by adac law (cf. Yisser 1979) and rabus (cf.
Endicost 1970} in traditional Malay and Indonesian
life, which often served o regulare vse of natural re-
sources, Such regulation probably prevailed among the
maritime people who huneed and craded in sea turtles.
Maotable among these people are both the Buginese of
Souchwest Sulawesi (Anooymous 1918) and the “sea
gvpsies,” who are variously known as Mokew, Moklen,
and {/rak Lawed in Burma and western peninsular Thai-
land (Hogan 1972}, Orang Lagt in Malaya and the Steaics
of Malacca (Pelras 1972), and Bajo or Sama-Bafan in
Sulawes), Musa Tenggars and the Moluccas (Fox 197 7).
It is regreciable char so licde has been writeen about
these people, especially the sea gypsies, who have for
long been involved in the sea wrde wade (Vosmeer
183%; Freipss 1839 Forbes 1883). Although che pic-
mere is complicated by the fact thar while the Bajo in
some areas were almost exclusively engaged in chis
wade {cf. Crawfurd 1856}, in other cases they appar-
ently do not hunt sea turtles at all for semi-religions
reasons i), J. Fox, personal communicarion, 1978).

Traditionally turtle mear and eggs were used as food,
while tortoiseshell, cspecially from Eretmechelyr fmbri-
eata, has been fashioned into ornaments and utensils
(Loebér 1916; Sumertha Muitja 1974), Meat from sea
turtles, normally Chelonra mydas, 15 consumed heavily
in Bali and the Manado area of northern Sulawesi; in
Bali particularly, ceremonial uses are common {Suwelo
and Kunrjoro 1977) In some places Dermochbelys cor-
facea—although the species 5 now officially procecred,
(Abdullah and Suwelo 1978) is eaten: Irian Jaya and
the Mentawei Islands (Sumertha Muitja, manusceipt);
Lembara in East Nusa Tenggara (R. H. Barnes, per-
sonal commumnication, [979); the Kei Islands (A, Com-
post, personal communication, 1979). Sometimes Er-
etmochelys is eaten in Irian Jaya (van Hasselt 1922) and
Pulau Senbu off Jakarta, from individuals char have
been raised on fish (K. Kvalvignaes, personal com-
munication, 1979 The export marker is large, and
Indonesia is currently among the world's grearest ex-
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porters of tortoiseshell. This erade is of long standing,
but is evidently increasing.

Local governments regularly give annual concessions
on important nesting beaches to individuals for col-
lecring eggs (Somadikarta 1962; Polunin 197%; Food
and Agriculture Organization (FAD) 197 Ta); often the
concessionaires are subject to regulations with respect
to seasons and the hacching of some of the eges col-
lected, bur such regularions are hard o enforce, Su-
badult and adule turtles are traditionally caught in necs,
rurned on beaches, and harpooned in the sea; in central
Indonesia large handmade elastic-powered spear-guns
are now widely used. The magnitude of the take in-
cidental oo other forms of fishing, notably trawding and
long-lining in modern times, has not been quantified.
Catch rates for single crawlers in the Java Sea (Losse
and Dwiponggo 1977) and southern China Sea (Sud-
radjat and Beck 1978) appear low, bur the effect of
the entire fishing effort could be large.

Ganeral Ecology
Most data on distribution in Southeast Asia are based

on the occurrence of urdes on nesting beaches, and
even thers the information on the rarer species is usu-
ally imprecise. Yery lirle is known abour non-nesting
animals, with the exception of the data which have been
gathered on the main fishing-grounds for Ereteocbelys
in Indonesia (Kajihara 1974). Mo mgging has yet been
carried our in Indonesia, although sea rurtles ragped
elsewhere have turned up there, These include Che-
fonia mydar from Sabah and Queensland, and Der-
mochelys corfaces from Trengganu. No work has been
done on feeding ecology, although it is probable chae
the algae are as important as seagrasses in the diet of
Chelaria in central Indonesia.

Five species have been recorded in local seas, namely
Chelonia mydas, Evetmochelyr imbrivata, Lepidochelys oli-
vacea, Carefla caretta, and Dermochelys cordacea.

The most abundane and best known species is the
green turtle, Chelondia mydas, which nests intensively
ar a number of sices (Figure 1); it is probable char
several other sites remain to be located, For a few of
the documenced places some recent dara on egg vields
are available (Pangumbahan in Java, the turtle islands
off the Berau River's mouth in East Kalimancan, and
Ko Khram in the Guil of Thailand), while in another
case (Sukamade in Java), che number of turdes nesting
has been reported. These data are presented below. Io
other cases (the S3ambas area of West Kalimantan, and
the Riau [slands) there are some old data for the early
105, For the remaining localioes in Figure 1, no
information is available. Some data are also presenced
below for a minor turde sice, Phangnga Province in
peninsular Thailand.

As yet Erermochelys vmbricata, the hawksbill ourre,
has been reported oo nest intensively ooly on che i5-

MICHOLAS ¥. . POLUNIN
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Figure L. Some major sites of Chelonis wydas oesting in
Thailand and Indonesia, excluding Malaysia: 1) Ko Khram;
2) Riaw lslanda; 3) Karimata, West Kalimantan, 4} West Si-
macra; 31 Benghkulu; &) Ujung Kulon, Java;, 71 Pangumhbahan,

lands of Mangka and Namperak off Belirung, and on
a few beaches in the Ai-Kerzpang district of South
Sumbawa (Figure 2); however, Kajihara (1974) has aleo
estimated the extent of the main fishing-grounds for
this species in Indonesian warers.

Dyermochelys corfacea, the leatherback turde, nescs in-
tensively in at least 4 localities: Phuker in Thailand,
West Sumartra and Bengkulu Provinces in Sumarra, and
on the MNorth coast of the Kepala Burong (Vogelkop)
part of Irian Jaya (Figure 3). There may also be some
nesting in the 3avu Sea area. In addition, a few Der-
mochelys nest occasionally on beaches, such as those an
the south coast of Java, where Chelenia is dominant.
Dermochelys nesting occurs typically at localities close
to deep ocean.

Apart from sporadic records, almost nothing is known
of the status of Caretta caretta, the logeerhead rurtle,
and Lepidochelys olivaces, the ridley wurtle, in these areas.
The former reputedly nests in West Sumarea and oc-
casionally on the Javanese beaches, while the larrer
probably nests in Nusa Tenggara.

Although all 5 species of sea wriles have been re-
corded on some nesting beaches, it appears char cerrain
lrcations are preferred by certain species. Sumertha
Muirtja, Eidman, and Aziz (1979} have presented some
evidence that species may to some extent be segregared

on different nesting beaches in Sumarra, Java and Sum-
bawa.

Indonesia and Thailand
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Jawa, 8} Sukamade, Java; 9 Beraw, East Kalimantan; 01 Ai-
Ketapang, Sumbawa; 11} Pulau Eau, Aru lsdands (feom Po-
lunin 1973, Sumertha Muiga 1970,

Population Trends and Exploitation
It is regrettable thar the dara on populations, let alone

their vanations in time, are 20 scant, for where we have
little basis on which to estimare population changes,
we have even less chance of establishing a solid con-
nection berween any rrends and exploitation, Although
the reliability of the data may often be in question, an
overall downward trend is nevertheless suggested by
the egg yields reported for some Thai and Indonesian
beaches (Figure 4). The Spearman Rank Correlations
are starstically significant at the 5 percent level for
Pangumbahan, Berau, Phangnga, and Ko Khram, bur
not for Sukamade.

That the nestng beach figures indicare declines in
breeding populations at least in certain areas is sup-
ported by some other circumseaneial evidence, It is
generally accepted thar there has been a reducrion in
the number of important nesting beaches in Java at
least (WYW'E 1976, FAO 1977h), and the murtle fishery
for the Balinese marker (although the market is prob-
ably expanding) is evidently covering a larger and larper
are, Sumertha Muitja (1974} repores that local turte
populations around Bali were seriously depleted by
1950, In Morth Sulawesi, turtle nesting is now rare in
the Mas Popaya Raja Narure Reserve which was orig-
inally established for turtles, and nesring on many other
beaches in the area has declined (J. MacKinnon, per-
sonal communication, 1979). Turde nesting seems also



M

? potential
& manar
: E‘;ﬁ%
g
A
i -
d

iy

i established

¥

ol o P N

Figure 2, Impomant nesang sives of Dermorbelys cartaces in
Thailand and Indonesia, excluding Malaysia. 11 Phuker, Thai-
land; 2) West Sumatra; §) Bengkelu, Sumatra; 41 Morth Be-

to have decreased recently in the Maumere diserice of
Flores (D, Lewis, personal communicacion, 19749,

The producnon of turde products (in particular shell,
meat and eggs) for human consumprion, both domestic
and foreign, is high, and in the case of orroiseshell is
certainly greater than it used w be. Although such data
could probably be found in The Hague, in the archives
of the YVereinigde Oostindische Compagnie and Durch
governmental departments which subsequendy ok
its place, we have as yer been unable 1o find any ex-
tensive early data on annual tormoiseshell export from
Indonesia, apart from occasional mentions in dthe lie-
erature such as Temminck's report of some 2,650 kg
of shell exporred in 1836 (Temminck 1846). For the
early part of the present century, Dammerman (1929}
summed up the data for the years 1918-27, while the
period 1968=T8 is covered by Indonesian Directorare
Creneral of Fisheries {Direkrtorar-Jendral Perikanan)
statistics CAnonymous, 1978a),

Figure 5 shows thar recorded exports have been higher
in recent years than they were previously. The Indo-
nesian fishery statstcs (Anonymous, 1978a) also show
{Table 1) that between 1971 and 1976 from 348,504
e 1,110,539 kg of sea nurdle have been reported caughe
each year. Of the 999040 kg for 1976, 95 percent

were from 4 areas of the country as follows: East Nusa
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paln Burong, West Lrian {from Sumertha Muitpa 1979; Pos
lunin 197% FAQ/UNDP 1978; Anonymous, [978b)

Tenggara 58.% percent, Morch Sulawesi 24.4 percent,
Bali 6.9 percent, and lrian Jaya 5.1 percent. Dara from
expore pecmits issued by the Indonesian Directorace
of Nature Conservation (Direkeorar Perlindungan dan
Peogaweran Alam) show that over G000 turdes have
been exported annually in the years 1975-78 (Tahle
1], but these were exclusively from the Medan and
Palembang areas of eastern Sumarra. Some 70 percent
of the ourdes exported in 1978 went 0o Japan and 21
percent to Singapore. All of the individuals exported
live, some 150 in thar vear, went oo the United Scaces,
The main tortoiseshell dealers are based in Medan,
Palembang, Jakarta, Surabaya and Bali.

Sumertha Muitja (1974) has reported that in the
Kuta and Kesiman districes of Bali 28,800 rurtdes were
consumed in the 3 years 1968=70. In 1973 the Sinar
Laut Company of Bali often exporred 3,000 oo 6,000
stuffed sea turtles and 3,000 sets of curtle leather each
month (Polunin 1973). Some 323,504 kg of wrdes
were reported from the Badung diserict of South Bali
in 1978 (Dvinas Perikanan Propinsi Bali, unpublished
daea), It has been estimated thar 2,000 o 3,000 turtles
are sold each monch in che Denpasar market in Bali
{(FAQ 1977h), while other data indicate that more than
20,000 turdes are consumed anouvally (M. Halim, per-
sonal communication, 19790, It is probable that the
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Figure 3. Some imporant areas for Erstmochelyr imbrinata in
Thailand and Indonesia, excluding Malaysia (from Kajihara
1974; Sumertha BMuirja 19791,

Balinese trade is expanding, partly ro meer the tourist
demand for meat and curios. The number of Bali-based
dealers in rurtles and turile products has probably not
increased, nor has the number of boats registered in
Sourh Bali in the 3 years 1976-78, bur participation
by boars from other provinces is likely o have in-
creased. In Sumbawa berween 5,000 and 9,300 turtes
{Table 1} have been reported caught each yvear (Su-
mertha Nuitja 1979); most of these were for the Ba-
linese marker. The Balinese turtle fishermen include
those based at the villages of Tanjung Benoa and Ser-
gngan in South Bali, Buginese and Bajos from Sulaw-
esi, and fishermen from Timor, Flores and Sumbawa,
The fishery covers areas such as southern and eastern
Kalimantan, Sulawesi, Sumbawa, and Flores. In places
such as Sumbawa, rurtles are often caught by local
people, kept alive, and later sold o fishermen traveling
to Bali,

Kajihara {1974) has estimared the wake of young Er-
etmochelys from the main fishing grounds in Indonesia;
some 10,000 and berween 15,000 and 20,000 are caught
annually in the Ujpung Pandang district of South So-
lawresi and in Sumacra, respecoively, Kaphara (1974)
further sugpested thar the annual take of large Erer-
mochefyr from central and eastern Indonesian waters
{easrern Java, Flores and Banda Seas) was approxi-

Indoneria and Thailand
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marely 5,000 and 30,000 individuals before 1971 and
after 1972, respectively.

The above figures clearly indicate very high levels
of exploitation of sea turde stocks. The informarion
on population trends does nor overwhelmingly point
to consistent decline, but unformunately we have lictle
data, and it may alsc be that levels of casch have only
recently begun to be critical, Traditionally, ar least for
Chelonia in most of Indonesia, sea turtle utilization was
confined to ege collecting and a compararively low
adult take. The conflict berween the collection of eggs
on nesting beaches and the hunting of adults and su-
badults is likely to have had a parncularly severe impact
on sea wrie populations. Further, because of the na-
mure of marine turtle life cycles and our lack of infor-
mation, it might be awhile before any widespread de-
cline in numbers were detected.

In many places turtle populations have been affected
in indirect ways, In several localities in Indonesia (such
as the north coast of Java, and the south-facing coasts
of Bali) and Thailand (for example Patrayal, beaches
that were once turtle nesting sites are now heavily used
by people. More subtle forms of nesting habitat aleer-
ation may also affect turtles; much of the beach at the
small island of Ko Kra in the Gulf of Thailand is now
rubble, apparently derived from the blastng of the
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adjacent reef by fishermen.

Esoimates of absolure population sizes are bound o
be vague, but if we work back from the egg producrion
figures available for some of the imporant beaches,
we conclude chae ar lease 25,000 female Chefowea are
breeding annually in western Indonesia. For Thailand
the fgure 15 & small fraction of this; probably some
1,000 female rurdes nest each year {Folunin 1975),

Conservation Measures

Sea turtle conservation measures for the region have
been discussed for many years {Anonymous 191%; Meer
Mohr 1927; Rappard 1936), It could stifl be argued
thar the available dara do not show a consistent down-
ward trend and tha the populations of Chelania and
Eretmockelyr at lease are sull sizeable. Bur it is clear thac
our data are few and that in some places, such as around
Java and Bali, and in che Gulf of Thailand, sea murde
populations have alresdy been seriously depleted, while
the pressure of direct and indirect impacts is high and
INCTEASIng.

Wirthin Indonesia 2 number of steps can be taken o
conserve turtle populations. To begin with, in the crit-
ical area of Java, all the main nesting beaches are within
{(Ujung Kulon and Sukamade) of partly within (Pan-
gumbahan and Citirem) eswablished narure reserves.
Efforts must be made to ensure that furtles are fully
protected there. In addirion, an adequare basis exises
for the governmental control of the use of sea mrte
resources, both egg collection and the catching of large
turtles. Bulk export of turdes and turtle produces is
officially regulated by permits from the Directorare of
Mature Conservation, while, at leasc in Bali, vurde mer-
chants obtain licenses which are issued by the local
fisheries office. Additionally, concessions for ege col-
lecting on most major beaches in Thailland and western
Indonesiz are deale with by local povernments. In West
Musa Tenggara, because of the impact on nesong fur-
tles, the catching of adults is officially prohibited in
the months of Janwary to April.

More effort should be made 1o monitor present tur-
te populations and the extent of cheir exploitation in
order to assess more precisely the impace of human
acrivities. Emphasis should be put on a country-wide
assessment of sea turtle resources, with detailed studies
in problem areas such as Java, Bali, and Morth Sulaw-
esi. With a better background of appropriate infor-
mation, management criteria could be decided on; quo-
tas could be set, and other conditions such as closed
seasons and size limitss could be stipulated in licenses.
Ar Sukamade in Java, turtle egg collecting has been
officially haleed. The ban is ar least partially effective
for che present (W. Angst, personal communication,
1979), and the nesting beach is becoming a focus for
courism in the Meru Beorn Mature Beserve, At Ujung
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Figure 5. Some dara on the export of woroiseshell from
Indonesia (from Temminck 1845; Dammerman 1925,
Anonymouns, 1978a)

Kulon in Java, nests are being protecred from large
predarors (Anonymous 1979, Both of these are a use-
ful beginning to conservanon acton bur should be more
widely exrended.

Regulations, if possible, should not seriously restrict
traditional subsistence exploitation, but in most areas
true subsistence hunting and egg collecting is probably
not under governmental control anyway,

Measures must also be taken in impordng countries
to reduce the international commerce in turtles and
turtle products. This would be in line with Indonesia's
recent signing of the Convengon on International Trade
in Endangered Species (CITESL

A study should also be made of the feasibility of
turtle rearing, ranching, and farming methods as a pos-
sible aid o conservation. Some preliminary work has
been carried out in Thailand (3. Rongmuangsare, per-
sonal communication, 19771, and in Indonesia {at Pu-
lau Serangan, Bali). Any projeces of this kind would
initially be dependent on wild populadons and should
therefore be linked with measures such a3 provection
of nesting beaches. They would also require substantial



Table 1. Some additional data on sea turtle exploitation in Indonesia
Year 1965 1966 1967 1968 1969 1970 1971 1972 1973 1974 1975 1976 1977 1978

Catch of adult and sub- 5,248 6,048 6,820 7,790 8,156 8,059 TH23 9203 7046 5418 — — e
adulr turdes reported

for Sumbawa [sland

{number per vear)

Catch of sea murdes ree — — — — — — = 2124 3051303 3184
ported for the Badung
diserice of South Bali

(ronnes per yeir)

Total reported catch — = = = —  — 464 381 3431093 OBS 446 — —
for Indonesia (tonnes
per year)

Licensed exportof ur- — @ — @ — — — - o @ __ 0,362 7974 9129 6,659
tles and rurtle cara-

paces and skins {num-

ber of wrdes per vear)

— Mo dara.
Sowrces: Sumertha Nuitja 1979, Repores of the Dinas Perikanan Propinsi Bali, Decpasar; Anonymous 1978a; Unpublished dars in the Direktorat
Perlindungan dam Pengawemn Alam, Bogor.
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ABSTRACT

Five sea rurtle species have been reported from the
eastern Indian Ocean. Their populations are believed
to be declining steadily everywhere. Although sea tur-
tles in India and in Sri Lanka have been accorded roral
legal provection, many difficulties beser enforcement.
These result from the remoteness of nestng beaches:
the resistance to protective governmental statutes among
traditional exploiters of sea turtles; widespread poverty
in the region which makes sea runtles, their eggs and
derived products an ateractive source of income and
which precludes the use of adequare staff and faciliies
to control poaching and illegal trade; and the paucity
of knowledge relating to the locations of nesting beaches
and feeding areas where detrimental human activity
DOCUES.

Omne of the largest olive ridley breeding populations
in the world is being depleted by the thousands off
the coast of Orissa, India, for meat. Human overpo-
pulation has resulred in the colonization of many sea
murtle nesting beaches, especially on istands,

Mainland India

The Seprember 1977, Amendments o the Schedules
to the Indian Wildlife (Protecoon) Act, 1972, accord
total protecrion to all sea turtle species excepring the
locally unreported Chelonia depreria,

The exporr of sea turtles and derived prodeces was
banned in August 1975. India is among the signatories
w the Convention on International Trade in Endan-
gered Species.

Berween 1963 and 1974 India exported 102,022 kg
of sea turtle produces valued ar roughly $100,880. The
products included sea turtde meat, oil, and torcoiseshell
(Salm 1976; Murthy and Menon 1976),

The price of 1 kg of tortoiseshell increased from
Rs. 0.26 in 1967 to Bs. 20 in 1969 and to Rs. 185.60
in 1975 (Jacob, communication to R. Whiraker, 1977).



Gugerat and the Gulf of Katch

Abour 300 km southeast of the Pakistani rookeries at
Sandspir and Hawke's Bay lies the Gulf of Kutch (Fig-
ure 1) where the green turtle and the olive ridley occur
(Bhaskar 1978b}. The leatherback is sighted rarely, bur
wnlike the others is not known to nest in the Gulf.

Four fresh olive ndley nests were found on 10 km
of beach west of Mandvi in Kutch on @ July 1978,
Suitable nesong beach extends for 60 km. The egps
are preved upon by jackals, dogs, wild boar, and hu-
mans of the Wagir community who sell the excess lo-
cally.

Of abour 15 islands near Saurashrra’s northern coast
substantial nesting occurs on uninhabited Bhaidar Is-
land. Mesong also ocours on Beyr, Mora and Chank
Islands.

The 3-km nesting beach at Bhaidar was, at places,
littered wath a profusion of sea turtle egg shells during
a survey visit on 13 June 1978, Year-round nesting
reportedly occurs on the island and 3 ridleys nested
thar night. A visiting fisherman also inadvertently net-
ted 3 adult green ourde females wheh had encered a
creek at flood tide. All were released unharmed as
turtle meat is rarely consumed in norcthern Gujerat,
Turtle far is sometimes used in caulking boats and as
protecrion against marine borers; the saled flipper-
hide is on occasion converted into rough shoes for use
on jagged coral.

Calcareous, sandy beaches suitable for nesting have,
on some islands, been liverally rrucked away for con-
SEPUCHON PUrposes,

Green turtdles feed on seagrass pasoures beroreen the
Guif Islands. Abour 10 turtles were sighted at sea in
a half-hour near uninhabired Karumbhar Island during
a sailboat survey on 15 June 1978,

Green rurtles and olive ridleys nest in concentrations
still 1o be determined, but likely to be subsrancial, along
60 km of beach berween Okha and Okha Madhi. Sandy
beaches extend far to the south and are likely neszing
habirtars also.

Turtles were wisible at sea close to shore south of
Dwarka on 22 June 1978, 10 days after the onset of
that vear's early monsoon.

Mabarasbira

The green turtle and the olive ridley are known to nest
bur concentrarions appear to be low, Recent nesting
by ridleys have been recorded ar Gorai, Kihim, Man-
owrie and at Versova, Nesting by green turtles occurs
at Back Bay (Mhasawade in Salm 1976) and by un-
recorded species at Fort (Mhasawade in Salm 1976)
and at busy Chowpatwry Beach, bur detailed surveys
have yer to be undertaken, Nesting turdles and eggs
are often raken by humans. Nesting by a green turtle
occurred at Salserte Island (Mawson 1921).

Croa

The beaches at Goa today are popular tourist resorrs.
Lepidoachelys appears to be the most common turtle
nesting on India's seest coast south of Goa and a ridley
nested at Calangure Beach in February (Salm 1976).

BAY OF BEMGAL

-
,l.jn

Andaman and Micobar ls.
]

Figure 1. Sri Lanka, Bangladesh, Burma and the maritime states of India,
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Many turtles of this species are netred by Goa fish-
ermen for consumption. & leatherback was also caughe
at Baga where infrequent nesting by this species has
been reported (Salm 1976). An ovigerous leatherback
was taken on | November 1933 (Deraniyagala 1939),

Kaernataka

Much of the coast is rocky. In the ahsence of surveys
no data are presently available,

Eerala

This state has the highest density of human populaton
in India. Sea walls meant o control erosion preclude
nesting along parts of the coase. While only the ridley
has been recorded as having nested in Kerala in recent
years (Lal Mohan, personal communication, 1979)
nesting i5 reporved at Kasargode in che norch (Silas,
personal communication) and at Kovalam near Trivan-
drum in the south (Salm 1976). Green rurtles occur
along rhe entire coast extending south from Quilon
(Shanmugasundaram 1968,

Turrles nest on a 3 km beach ar Calicut fishing harbor
and ar Marad Beach 8 km 1o the south. Fishermen of
the Mukkuvar community collect the eggs for sale and
for local consumption. Nesting rurtes are also taken.
Mesting peaks during Seprember to November, but
fishermen report sporadic year-round nesting.

In July 1956, a leatherback nested ar Calicur (Jones
1939). Cameron (1923) refers to “"giant turtles” that
visited the Quilon coast vearly for a period of 1 or 2
months. Fishermen informed him that up to the um
of the century leatherbacks were quite common near
Quilon, and thar ahour 40 were caughr annually when
ittempting to come ashore or ar sea in special nets, By
abour 1913 they were seen only occasionally, and abour
2 were caught annually. They appeared o frequent the
outskires of Tangasseri reef about 3 km offshore (Smith
1931

Tamil Nadu

Five species of sea murntle—the ndley, green wrde,
hawishill, loggerhead, and leatherback—are known from
the eastern coast of the state, Populations of the first
4 species frequent seagrass and coral reef areas in the
Gulf of Mannar and the Palk Bay. Ridleys nest on the
predominantly sandy coast norch of Poine Calimere.
The following dara are from Jones and Fernando
(1967) and from Valliappan and Pushparaj (1973)
Twenty to 25 wrdes were sold weekly ar the Sunday
markert ar Tuticorin in 1973, but numbers occasionally
exceedsd 150, Hawdoshill mear somenmes poisons those
who ear it [Deranivagala 1939}, as happened more re-
ceatly in August 1979 when ¥ persons died ar Mana-

Ezitern ladian Orean

Olive ridieys nest on suirable stretches along the
entire east coast of India (Chacko 1942; Jones and
Fernando 1967; Daniel and Hussain 1973; Valliappan
and Pushparaj 1973; FAQ 1974).

Between 4,000 and 5,000 mrtles were caught an-
nually in southern Tamil Nadu. The catches were heav-
iest from Ootober o January. Green ourtles constiouned
abour three-quarters of the total cacch, Olive ridleys
and loggerheads, togecher formed about one-fifth. The
hawksbill was caught occasionally, the leatherback rarely.

Captured green rurtles were usually stored alive in
pens constructed in shallow warer (Kurivan 19507 to
await shipment by rail to coastal markets, Most com-
maon at the marker were green turtdes weighing 50 o
&0 kg, although young murtles below 24 ¢m in plastron
width were also caught. The price of live green rurtles
of various sizes increased rwofold to sevenfold be-
tween 1907 and 1973,

Recorded ridley nesting sites in Tamil Nadu include
11 of the 21 islands in che Gulf of Mannar {CMFRI
1977) and the coast south of Tuticorin. (The few green
turtles occurring off che Tamil MNadu coast do nor nese
there.) Olive ridleys nest at Poine Calimere and on ar
least 50 km of coast souch of Madras. It is the only
artle species known to nest commonly on the Indian
coast north of Point Calimere. A proposed Marine
Mational Park, encompassing the islands in the Gulf
of Mannar and Mallaranni Island, where nesting is re-
porredly most commaon, may help to protect local feed-
ing and breeding sea rurtle populations,

A conservative estimate puts the nestng intensity
of the ridley along a 50-km serecch south of Madras ar
100 nests per km per season, from December o March,
Jackals, village dogs, and humans remove abour 90
percent of these nests (Whitaker 1977). ltinerant trib-
als and villagers collect these eggs. Fishermen do nor,
holding the sea rurtle sacred (Valliappan and Whitaker
1974). Nevertheless, mrtles drowned offshore in shrimp
trawlers sometimes wash ashore.

In 1973—78, the Madras Snake Park Trust and the
Central Marine Fisheries Research Instiouee collecred
33,083 egos for their hatcheries and released 18,475
hatchlings (35.6 percent) into the sea

Andbra Pradesh

The common species of sea turdle, particularly in the
northemn half of the stare, is the ridley. The green rurtdle
is uncommon, and the leatherback and hawksbill are
[are.

While local fishermen on catamarans catch olive rid-
leys incidentally from abour Ocober o February, the
proliferation of mechanized fishing trawlers probably
was responsible for che larger incidenral carch of ridlevs
in the 1978=7% season than in past vears.

The deliberare killing of 2 leatherback char had come



ashore o nest was reported in 19 May 1979,

At Visakhapatnam, the number of rurtles caprured
per day does not exceed @ dozen, although the own
was once 8 trading cencer where mortoiseshell was
processed into ornaments and sold. Turde eggs are
occasionilly sold in the town from Ocrober o Febroary
indicating this 1o be the nesting scason and that nesting
must occur nearby (5. Dure, personal communicarion,
1979). Some segments of the local population eat turtle
mear. Large numbers of sea urrles were transported
from Andhra to Calcurta markets during the 1977-78
nesung sepson (Davis and Bedi 1978}, and an unknown
volume of this illegal practice continues.

Orisia and Weit Berngal

Sandy strerches occur along roughly 250 km of coast
extending souchwest from the Wheeler Islands to the
Andhra Pradesh border, Villages are scactered thinly
along the coast.

Arribadar of the olive ridley occur along a 35-km
stretch called Gahirmarha Beach and possibly else-
where (Bustard 1976}, Personnel of the Gahirmatha
Marine Turtle Research and Conservation Unit of the
Orissa Stare Forest Department, who tagged over 1,700
nesting murdes in 1979, estimated the numbers that
nested per season as in excess of 150,000 in 1974,
130,004 in 1977, 200,000 in 1978, and 130,000 in
1979,

Prior o 1973, eggs were being taken by privare
parties from the Gahirmatha Beach under license from
the Orissa State Government for sale locally, region-
ally, and in Calcutta. The esumared legal rake in the
1974-T75 season was 800,000 eggs (FAQ 1975). Fol-
lowing the advice of H. R. Bustard, FAQ consultant,
the Government ceased issuing licenses to ege collec-
tors in 1973, The Bhitar Kanika Wildlife Sanctuary,
which includes the entire 35-km stretch of Gahirmatha
Beach, was established thar year to protect the nesting
rurtles, their eggs, the salt-warer crocodile, and orher
wildlife. Since then, nesting rurtles and eggs have been
effectively protected on shore, However, rurtle egps
are still illegally being taken from nesring beaches on
the Wheeler Islands and near Astaranga, Chan-
dravhaga, Puri, and Gopalpur-on-Sea.

The gravest threat to the survival of India's easr coast
olive ridleys is the illegal fishing of wetles off the coast
of Orissa (Duvis and Bedi 1978) from bases in West
Bengal, Orissa, and Andhra Pradesh. Considerable
oumbers are also taken off the West Bengal and An-
dhra Pradesh coasts. Abour 500 ridley carcasses are
washed ashore annually on the 20 km of beach being
studied at Gahirmarha. The frequency of ridley carcass
strandings is about the same along an additional 60-
km of beach to the sourthwest. This number represents
a tiny fraction of the illegal offshore catch. OF a random
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sample of 172 stranded ridley carcasses, 1046 {61.6 per-
cent) were females. Adult and hatchling rurtles are also
caught incidencally in fishing necs.

Digha and Junput on the West Bengal coase are im-
portant landing centers from which weties are crans-
ported o the Calcutea market, The numbers of wetles
landed ac these 2 places alone berwesn 15 Oerober
1978 and 15 January 1979 rotalled 21,361 (Biswas,
personal communicarion, 1979). Of late, the increasing
numbers of mechanized fishing trawlers resulr in even
higher catches.

Turtles were also being dispatched overland from
coastal landing centers in Orissa, West Bengal, and
Andhra Pradesh. From November 1974 to Janoary
1975, 6,190 turtles were dispatched alive by rail from
Puri to Calcueta (Biswas, personal communication,
1979}, The Calcutta marker was also being supplied
from many other coastal railheads. The transporr of
turtles by rail from towns in Orissa has largely been
controlled since early 1979, but turdes are soill being
trucked from these and other owns in neighboring
Andhra Pradesh and West Bengal.

The first indicarion thar sea rurtles oceur and are
being exploited in the Sunderbans in Wesr Bengal is
Biswas' report on the sale of wurele meat ar Mamkhana

At Puri, fishermen sell turtles to middlemen at Rs.
2025 each. These in wen are sold to wholesalers ar
Calcutra for Rs. 57—60 each. Retailers sell at Es, 5 1o
Rs. 6 per kg ar Calcorea (Biswas, personal communi-
cation, 1979). The rurtles weigh 3.4 kg on an average
(M = 201}

Turtle meat is also consumed by economically pocrer
communiries in Orissa and is s0ld in many towns, as

at Bhadrakh.

Lakshadweap (India)

Lakshadweep includes the Laccadive, Amindivi and
Minicoy lsland groups. Four species—rthe green wrile,
hawksbill, olive ridley, and leatherback—nest on the
islands, though Dermochelys is rare {Gardiner 1906;
Bhaskar 1978a).

Mesting is heaviest on 6 seasonally uninhabiced is-
lands—5uheli Valiakara, Suheli Cheriakara, Tinnakara,
Bangaram, Pirri, and Parali [l—where, respectively, 202,
13, 45, 15, 8, and 10 green turtle nests were made
iru:in,g the southwest monsoon {June through Seprem-

g 8

Fishermen, coconut harvesters and in the case of
Bangaram Island, scuba-diving ourists from abroad,
visit the islands during the & months berween succes-
sive monsoon periods. OF the inhabived islands, nests
were found on Kadmat (4), Androth (4), Agarri (2) and
Minicoy (1) during visics bersreen Oerober 1977 and
January 1978 averaging 4 days ar each island. OF these
1 neses, 10 had been made by ridlevs and hawlkshills

C. & KAR
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and 1 by a green turde.

The ndley, chough relatively common pear the re-
maining islands, has not been recorded from the warers
around Minicoy. Green rureles and hawkshills are com-
monly observed feeding close 1 shore ar Minicoy and
could be the subject of valuable underwater research.

Sea turtles are avidly harpooned around all the is-
lands bur Minicoy for their far, used in caulking boars.
Turtle mear, on rare occasions used as shark bair, is
not commonly eaten. More often, the eggs are con-
sumed. Hawkshills are killed and, prior to 1978, tor-
toiseshell was sold to middlemen on the Indian main-
land.

Traditional methods of hunting sea turtles are giving
way a8 motor launches replace sailing crafe. Speargun
shooring of rurtles by tourists around Bangaram Island,
though forbidden by law, remains unmonitored,

Enforcement of the law protecting sea rurtles is al-
ready inadequare, and human population pressures on
the islands may soon result in the colonizarion of the
2 important nesong islands ar Subeli,

The Andaman and Nicobar Islands (India)

Four species—the green wrtle, olive ridley, hawlkshill
and leatherback—are known to nest in these islands
(Man 1883%; Boningion 1931; Davis and Aleevogt 1976;
Bhaskar 1979b), Sea turtles are killed illicitly for their
meat in many parts of the Andamans, and curtdle mear
i5 eaten everywhere in the Micobars. Epps are also
assiduously collected. There was once a regular trade
in green turtes berween the Andamans and Caleurta
{Maxwell 1911). Sea rurtles and their eges are an im-
portant traditional isem of food for the Onge and Great
Andamanese tribals. The influx of refugees and sectders
frorm the Indian subcontinent introduced & new factor
in the conservarion of rurtle stocks in the islands.
Known nesting areas of importance are listed below,

Grreat Neobar Liland

About 160 old leatherback excavarions were found in
April 1979, near the mouths of the Alexandria and
Dagmar rivers. Mesung by other species also ocours,
particularly by hawksbills near Pygmalion Point, Rars
prey on harchling turtles.

Little Andaman Iiland

Abour 70 fresh leatherback excavations were present
at West Bay in January 1979, and abour 10 at South
Bay. Above 80 percent of the nests are preyed upon
by monitor lizards {Vareses salrater). The beaches at
Little Andaman and Grear Nicobar constitute the only
known important leatherback rookeries in India.

Eastern Indian Orean

3al

The Tewin Iikands

These 2 uninhabited islers lie off the western coast of
Ruttand Island. Thirty fresh excavarions, probably all
made by hawkshills, were found in October 1978
(Bhaskar 1970a),

Rutiand Iiland

Four species nest on the western coast south of Wood-
mason Bay. Ten recent hawksbill nests were present
in Cxceober 1978, on the southern coast where monitor
predation on the eggs is heavy.

Meddle Andaman

Nesting by 4 species occurs on about 10 km of the
eastern coast near Betapur where poachers and cheir
dogs take many cggs.

Katchal Inland

At least three species—the green murtle, leatherback
and either the ridley or the hawksbill or both—nest ar
South Bay.

Sowth Sentinel Itiand

Green turtles nest on the island which i uninhabited,
rarely visited by humans and is girdled by & km of
sandy beach. Moniror lizards prey on the eggs (Davis
and Altevoge 1976), Other species of sea turtdes prob-
ably also nest here.

South Resf Island

Year-round nesting occurs perhaps mainly by green
tuetles,

Treis Liland
This island is visited every year by Malays who remain

there for six or eight moachs and collece turtle shells
(Government of India 1837).

Many of the islands in Morth Andaman and in South-
ern MNicobars have yet to be surveyed for sea rurtle
habitats.

Turtle hunting by the Great Andamanese and riruals
relared to sea turdes have been described by E. H.
Man (1883).

Sri Lanka

Daata from Deraniyagala (1939 and 1933), Salm (1976),
Hoffmann (communication to K. Whiraker, 1978) and
Jayawardhana (personal communication, 1979),



Five species—the green rurtle, olive ridley, logger-
head, hawkshill and leatherback—are known from Sn
Lanka, In addition, Deranivagala (1939) suspects that
the flarback strays inpo Sl Lankan wracers.

Turtles and cheir eges are rotally protected by law—
Diermochelyr since 1970, the 4 remaining specics since
1972, 5ri Lanka is a signatory w CITES.

Lapidochelys olivaces

The olive ridley is the most common 5ti Lankan sea
turtle both as regards oocurrence and nestng. In che
Gulf of Mannar, it is commonly captured in nets ser
for green rurtles and is oot infrequendy liberared.

A large concentration of ridleys in December 1978,
apparently migrating o nest oo Indian coases, was re-
poreed by Hoffmann, Oliver (1946) and Deraniyagala
{1953) reported similar migrating concentrations in the
months of Seprember and Movember, respectively.

The school of sea turdes seen by Deraniyagala oc-
cupied about 1 km of sea, the indmwiduals keeping
about 200 m apart. Hoffmann writes “the fishing boar
I was on went due west from Kalpioya and then drifred
south at the end of a 2-mile long drift net. We crossed
another boat coming in which bad caught 24 rurdes in
a similar net, The following day, boats which went due
west from Kudirimalai Poine caughe similar numbers,
Two days lacer, 78 were caught in a single net and che
skipper reported the sea as reeming with ureles. In
each instance, the turtes were released. Almosc all
were olive ridleys, the remainder being leatherbacks,
The schools were headed north,”

Carella carelia

Fishermen from the Gulf of Mannar where the species
i5 most common guote nesung in June, July, and Au-
gust. Shells scattered around fishing camps indicated
a 1:20 proporaon of loggerhead to ridley carches (Der-
aniyagala 1939),

Chelonia mydas

In the Gulf of Mannar where a green turtle population
is actively bunred, the species has been declining stead-
ily. Hundreds of families in the Jaffna district depend
on turtle fishing for subsistence. Fishermen using spe-
cial nets catch the species on both the west and east
coasts of Sri Lanka (Salm 1976). Each Sunday, 20 w
30 are slaughtered at Jaffna (Parsons 1962),

Eretmochelys fmbricata

Arcund 1843, hawksbills nested so freely on parts of
Sri Lanka's southern coast that the government farmed
the right to caprure them. Hawkshill scures were used
for ornamental purposes and for inlaying. The flesh

iTo

was eaten usually by the poorer class of Tamil fisher-
men in S Lanka, and there were occasional cases of

poisOning.

Drermochelys corfacea

The leatherback nests on the coast of the Yala National
Park in southern 5ri Lanka where 3 areas of concen-
trated nesong totaling 10 km in lengeh wrere identified
by Salm. Both the remoteness of the Yala coase and
lawr enforcement by Park rangers ensure that leather-
back eggs remain safe from humans within the Park
boundary. Mest predators include wild boar (Sar oris-
tatis) and jackals (Cawnds auvens lankae) and possibly
leopard and monitor lizards, Salm counted 173 leath-
erback excavations and 28 pests of smaller wartle spe-
cies on the 30-km coast of the Park during 9=13 June
1975,

Turele eges can be bought from most stalls around
the southern part of Sri Lanka and are dug from nests
during the day in full view of the public ar Benrora, a
tourist resore (Salm 1976),

Turtle harcheries have been established by che gov-
ernment and by the Wildlife and MNature Protection
Bociery.

A proposal to exeend the Wilpattu Mational Park on
the northwest coast o include an addiconal 1,300 km*
of coastal waters, if implemented, will benefit turtles
(Jayawardhana, personal communication, 1979).

Bangladesh

Four species—the olive ridley, green ourde, hawdksbill
and leatherback—are reported from Bangladesh (Reza
Khan, personal communication, 19790, On the Khulna
section of the railways, large numbers of chelonians
were seen by D, 5 L Hors (Achacp 19309,

The Burmese exploit rurtles for their eggs rather than
their meat (Parsons 1962). From Diamond Island alone,
the annual take of eggs was 1.6 million or more—abour
1.5 million from loggerheads (almost certainly olive
ridley—authors) and about 10,000 from hawkshbills.
The green rurtle lays vear-round but chiefly from July
to November, The loggerhead (olive ridley—authors)
nests from Seprember to December, and the hawksbill
from June o September. Egg harvesting ook place
under license from the government but the taking of
live turtles was illegal (Maxwell 1911). This ban has
apparently been periodically violated as when British
ships restocked with nesting turtes (Parsons 1962).
The extent of the present egg harvest in Burma, if any,
is mot known,

“*The shores of Lictle Coco Island swarm with turdes”
(Government of India, 1837},

C. 5 KAR
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Mesting by leatherbacks has been recorded from the
coast of Tenasserim (Priechard 1963),

Recommendstions

1) Detailed surveys to locare sea turtle nesting beaches
are urgently required along the coasts of mainland In-
dia and nearby islands.

2) The establishment of sancruaries ar nesting and
feeding grounds of nureles will help conserve local pop-
ulations. Suggested locations are: Bhaidar Island in che
Gulf of Kutch for nesting olive ridleys; the warers around
all Indian islands in the Gulfs of Kurch and Mannar to
protect the green rurte feeding populations; Subeli
Valiakara, Tinnakara and Minicoy Islands in Lakshad-
weep, primarily for nesting and feeding green rurtles:
the Wheeler Islands and the coast extending south-
wards from the trtle sanctuary of Gahirmarha Beach,
to include Hukitola Island and terminating near the
pore of Paradwip, for nesting olive ridleys; the Twin
Islands in the Andamans for nesting hawkshills; the
nesting beaches ar West Bay on Littde Andaman and
ar the mouths of the Dagmar and Alexandria rivers in
Grear Nicobar Island to protect the leatherback,

31 A 3 km wide serip of coastal waters extending
trom Laticude 20°47'N to 20°16'N should be declared
off limits o all fishing activity during the months Sep-
tember to March and a speedboar should be acquired
by the Orissa Seate Forest Department to monitor the
waters off Gahirmatha Beach and to control the poach-
ing of adults ar sea which ar present is rampant.

4) The law protecting turdes needs o be rigidly
enforced in the stare of West Bengal, the main market
for turtle meat.

3} Coastal lands need to be initially surveyed for
degrees of nesting before being alloted for sectlement
by humans. Where nesting beaches cannot be ade-
quately protected, sectlement should be discouraged.
The foregoing has immediate relevance in Subeli, Little
Andaman and Grear Micobar [slands.

6) Wide publicity abour the plight of sea rurtles
through the medium of documentary films needs o
be raken up.

7) Funds and facilities for conducring field studies
and research on sea turtles in India have w be pro-
cured. As an example, exact arribada populations can
only be monitored and tagged with the help of ade-
quare staff and equipment.
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ABSTRACT

We review sea turtles and populations in the Arabian
Gulf, South Arabian coast, and the Bed Sea, noting
major nesting and feeding grounds. We estmate pop-
ulation sizes and discuss threats w sea rurtles.

The green rurtle, Chalondas peydar, 15 the most com-
mon turtle in the region. Extensive feeding grounds
are in the Arabian Gulf, on the coasts of Oman and
the Peoples Democratic Republic of Yemen (PDRY),
and in the Bed Sea. Large nesong grounds are ar Karan
Lsland (Saudi Arabia), Ras al Hadd (Oman) and east of
Mukuila (FDRY), each wich several thousand murtles
nesting each year. However a feature of this area is
the large number of small nesting grounds, Small num-
bers of turtles and wurele eggs are consumed in coastal
Oman and in the Gulf, however this exploitation is
local and of low intensity, An exception is PDRY where
rurtle mear has been exported for some yvears.

Hawkshill tartles, Eretmochelyr imbricata, generally
ocour in small numbers throvughour the area. Small
nesting groups and single nestings often occur but ma-
ior nesting grounds are found on Hormuz and Larak
Island {Iran), Sheovar and Lavan [slands {Iran), Masirah
Island (Oman), Jebel Aziz and Perim Island (PDREY}
and the Suakin Archipelago (Sudan), Between 100 and
500 rurtles nese ar each of these locarions each year.
There 15 a small trade in hawksbill curios and constant
predation of eggs by people, bur no systemnaric ex-
ploitation,

A single large nesring ground of loggerhead rurtles,
Caretta caretta, 15 on Masirah Island, Oman. An esti-
mated 30,000 loggerheads nest each year. Loggerheads
are rarely seen elsewhere in the region.

Olive rdley turtles, Lepraockelys olfvacea, nest in small
oumbers (150 a year} on Masirah Island. Their distri-
bution may be limited because areas of low salinity and
mangroves that this species favors are scarce in che
PEEIGN,

Leatherback turtles, Dermochelys corfacea, are seen
occasionally but are not known to nest in the area



Most leatherbacks sei in Oman are subadules. Learh-
erbacks are caught and rendered for oil on Masirah
(Oman} and Larak (lran) but the level of exploitation
is low.

Turtle populations of all species are threarened by
the increasing subsistence explodtation thar is facili-
tated by the improved mobility of the people with
vehicles and outhoard motors, Other threars are coastal
development and indusrrialization which are degrading
nesting and feeding habitats,

Further research in the Arabian region should con-
cenerate on coordinated survey and education projects.
The opportunity exists to assist local auchorities to es-
tablish conservation programs before the developing
threats reduce the rurtle populations from their pre-
sent healthy levels,

Introduction

This review outlines the current state of knowledge of
sea turtles in the ares from the Iran-Pakistan border
in the east to the horn of Africa (Cape Guardifui) in
the west, taking in the shores of the Arabian Gulf and
the Bed Sea. Information from che region is scarce and
fragmentary. Major breeding grounds and feeding ag-
gregations of sea rurtles are identified and their pop-
ulation size and current status are evaluated. Present
and porential threars 1o the survival of sea turtles are
assessed, A general assessment of sea rurde populs-
uons in the area is given o aid in the better under-
standing of sea turtde populations world wide.

Published works other than raxonomic references
on rurtles in the Arabian area are restricted to papers
by Hirth wnth various colleagues (Hirth (FAD) 1968;
Hirth and Carr 1970; Hirth and Hollingworth 1973;
and Hirch, Klikoff and Harper 19731 and the mono-
graph by Basson et al. (1977). We have added various
unpublished reports made available by personal com-
miznications o the authors. The personal experience
of both authors in the area and in particular the ex-
tensive survey of sea turtles in the Sulranare of Oman
supported by WWFITUCN has provided additional in-
formation. The derailed informarion on merde biology
obtained over a 3-year interval in Oman has been used
to evaluate and excrapolace the informarion feom else-
where. To augment these sources, letters to the heads
of fisheries research organizations in the area were sent
with a questicnnaire reproduced as Table 1. Answers,
received from 4 out of 5 enquiries, are incorporated
in the report. Coustine Jengths are approsmarte scraighe
lengths of coast excluding offshore islands,

Turtle Biology in the Arablan Arsa

The locarions of imporrant wrile feeding grounds and
nesting beaches are shown in Figure 1. Two species

374

Tabla 1. Questionnaire sent to fisheries
departments in the Guif region, spring 1977

1. Whar species of rurtles are seen in your coun-

Ly

Whar are the common names for wertles in your

COunEry?

1) Do rurdes come ashore mo lay eges in your
countees?

bl Which species?

€) Where? (Latitude and Longitude, if possible)

d) How many each year (even rough estimate is
usefull; e.g a few, dozens, hundreds, etc.?

€) Which months of the year do they lay eggs?

. Are there large numbers of turtles in your coun-

tries, even though they do nor lay eggs? What
sorts, where and how many?

. a) Are rurtles caught by people on nesting
beaches in your country?

b} Are murtles caught in the sea in your coun-
kry?

Do people in your country ear rurthe mear?

. Does your country export any turtles or their

parts? If so, where to? How many each year?

How many tartles are killed in your country

each vear?

What laws and regulations apply to the carching

of wwrtles?

Are the numbers of turtles in your country in-

creasing, decreasing or stable?

2,

3.

predominate in the turde fauna of the Arabian area,
the green turde and the hawksbill, The loggerhead is
known only from the breeding beach on Masirah: irs
wider distribution remains unknown. Loggerheads are
not recorded within the Arabian Gulf, but | uncon-
firmed report suggests they may oceur in the Red Sea
and nest in the $inai region. The very small population
of ridley turtes nesting on Southern Masirah is the
ooly known occurrence of thar species, The relation-
ship of this small population to the much larger nesting
colonies of the Indian coast is unknown. Rough esti-
mates of the toral population of these species in the
region are given in Table 2. Leatherback turtles are
reported occasionally chroughout the area bur are not
known to nest there, Data from Oman (Table 3) sug-
gest thar many of the leatherbacks observed there are
quite small,

The partern of nesting green turtles and their dis-
rribution from nestng grounds o feeding grounds re-
mains incompletely known but appears o be rather
complex. There are large concentrations of turtle nest-
ing at Bas al Had in Oman (6,000 2/y) and coast of
Mukalla in the PDRY (10,000 2/¥} of the sort seen
in the Caribbean. However, there are also widespread
small nesting grounds supporting populations of up o

JAMES PERRAN ROSS
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Pigure 1. Sea turtle nesting and feeding grounds in the Ara-
bian aren, numbered locations: 1) Bers; 21 Hormuog, Larak,
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%) Bandar Bushr; &) Karan lslands; 7% Batina coast; B) Bas
al Hadd; 97 Masirah 1sland; 107 Amhawe Island; 117 Kuria
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Muria Bay; 121 Ithmun, Sharma, Shihr; 130 Mukulla; 14)
Jebal Aziz; 15) Khor Usnaira; 16} Perim Island; 1 7) Kamran
[sland; 18) Sinas; 199 Sunkin Archipelago; 200 Dahlak Ar-
chipefago: 21} Assab

Tabls 2. Annual bresding WHI of sea turtles in the Arablan area, rough estimate

Comniry Grreen Lartles Hawbabills Loggerbeads Ridleys
Iran 500 1,000 —_— S
Saudi 500 100 _— —
Qatar — 100 — —
Cmian 7000 L 30,0404 150
PDRY 10,000 500 —_— _—
Yemen 200 — e i
Towal % 9fyr. 18,200 1,800 30,000 150
Total population 54,600 5,400 O, Q0 450
— Mo dea

o Using Carr, Carr, and Meylan 1978 escimane rhar coral popularion (green turdes) = 3 % Annual ¥ §.

i few hundred females cach year, For example, in Oman
which is well surveyed there are small nesting grounds
on almost every isolared beach and island (Figure 2.
The movements between these nesting grounds and
local or distant feeding grounds are unknown, How-
ever, it is notable that in the few records of long dis-
tance migrations we do have individual rurtles bypass

Arabian Area

several other neating and feeding grounds on their mi-
grarion {Figure 3). A feature of the migrations of green
turtles in the area i3 the regular occurrence of large
“fleets” of migrating turtles of the sort described in
historical sources in the Caribbean {e.g. Lewns 1940)
but not seen there for over 204 vears,

Hawkshills are widely but sparsely discributed

T3



Table 3. Records of Dermochelys corisces around Oman

.'i'l‘:‘ﬂ'fg.ﬁl' carafrace
Location Dhate Fix fengrh feml Maotes
Masirah 21°N,39°E Jun 73 F 126 florsam*=
Gulf of Oman 24N, GIFE Apr 77 — - trawler:
Kuria Muria Bay 17°M,36°E Mar 78 M B0 rrawler
Masirah 21°N,59°E Sep T8 F 133 flotsam
Batina 24°M.56°E May 79 — 100 Aorsam
Barina 24"M,3T°E Jun 79 E 130 + trawler
— Bl data

u. Flopsam = washed up dead on heach.
b, Beported in Hieeh and Hollingworb 1974,
t. Trawler = coughs by fishing rrawles

throughout the region, often in association with coral
reefs. Several large nesting grounds are reporeed: the
Serair of Hormuz and Lavan in Iran, Jabal Aziz and
Perim in PDRY, Masirah and possibly the Suakin Ar-
chipelago in the Bed Sea. In addivon, single hawksbills
seem o nest on isolated beaches and islands through-
out the area, a dispersed partern commen to this spe-
cies elsewhere. The amount of long distance migration
undertaken by hawksbills is unknown.

Many of the populations of sea turtl=s in the Arabian
area are large and have not been reduced in size by
exploitarion by people. Most people in the region are

Figure 2, The Sultanare of Oman, showing sen furte NG
locarions. Symbols as in figure 1,

ita

Muslims who have religious prohibitions againse eating
turtle meat, There are however several areas where
this religious prohibition is no longer operative, and a
small amount of local consumption of rtle meat is
found.

Additional mortality of adult rurdes is caused by
accidental caprure in fishing operations aimed ar other
species. Turtles are caught and drowned in large pen
nets for pelagic fish and in shrimp trawls. There are
insufficient records to evaluare the significance of this
mortality. Answers 1o our questionnaire suggese that
the number of turtes killed by chese means is small.
However, Ross {1979b) showed that in the United
States shrimp trawling industry che apparently low
mortality of 0.03 mrdes/rawl'hour results in the death
of a significant number of turtles. There are approxi-
mately 125 shrimp rrawlers operating in the Arabian
Gulf (Feidi 1979) and the potental mortality of sea
turtles is considerable. Coastal people throughour the
region make subsistence use of urrde eges but there
are no reporrs of organized commerce in eggs. The
significance of predation by people must be evaluated
in relarion to other natural mortalities, Observarions
at Masirah Island, Oman, show thar early in the log-
gerhead season when nesting density is low, a high
proportion of nests are found and robbed. However,
when nesting reaches its full density of more chan 50
turtles'km/night the propordon of nests robbed by
people seabilizes ar & percent. In comparison the num-
ber of nests destroved by rurtles averages berween 1
percent and 9 percent of nests lid—for both green
turtles and loggerheads in Oman (Table 4). Some au-
thors have argued from computer simulations thar the
destruction of nests by nestng females aces as a pop-
ulation regularion mechanism (Bustard and Tognem:
19G9), It is apparent from the dara in Table 4 that at
the high nesting densities observed in Oman this effect
is small. Most mortality of the loggerhead nests in Oman
is due to flooding by the sea (Figure 4. Similar dara
are shown by Schulz (1979) from Surinam.

Most councries in the Arabian ares have numbers of

JAMES PERRAN ROSS
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Table 4. Nest destruction by nesting sea turties

1 ‘.‘l‘ o
L I 7
e ol a1
"y
/ Wl
RAS AL HADDM
MASIRAH

routes. Sodd bnes are confirmed by rag recoveries.

E
Kpeviers [percemiage)® Range Mumber Mesting density

Ch. mydar Oman 5.0 (5485 245 32 wrdes’km nighe.
. carettg Oman 35 {1.1=7.6) 1, 0043 0 turtleskm nighe

i The proportion of females nesting rhar dig up previoss nests.

relatively poor people living near the sea. They have
hopes of providing protein resources or cash income
from the exploitation of sea mrtles, parricularly green
turtles. While the feeding areas for green turdes in che
region are extensive in area, the quality and produc-
uviry of the feeding grounds are relatively low, Dara
from Hirth, Klikoff, and Harper (1973), Basson er al.
{1977) and Ross (197%) suggest thar the high tem-
perature, high turbidity, and high salinity of the Ars-
bian Gulf waters restrict productivity of the seagriss
meddows, The major components of the seagrass
meadows are Halopbila and Halodwle species which are

Arabign Areg

)

hardy picneer species present in low biomass. There-
fore the productivity of green rurtes is likely o be
low and calcularions of the carrying capacity and pro-
tein production by green turdes such a3 those in Basson
etal (1977:107) are averestimates, Ross (in press) has
argued that the south Arabian coast i suboptimum
habiear for hawkshill curtles due to periodic cold up-
welling resulting in smaller size and reduced clutch size
in hawksbills from the Oman and PDRY.

Mortality due to human acrivities is small as che pre-
sent time in the Arabian region. However the turtle
populations there will not remain at their present large
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Figure 4. Mesting seasons of sea turtles in the Sultanate of Oman. Ck mydes (a) Ras al Had, Cb. mydar (b} Masirah
Island, All other species Masirah [sland,

size under sustained commercial use for local marker- tles nesting from June to November in nearby Pakistan
ing or export. Conservation straregies in the region and Anderson (1979) reports Kinunen-Walczak's ob-
must be formulated with this in mind. servations of hawksbill nesting in April to June.

The main nesting areas reported in Iran occur oo
Netlonal Accounts : islands in the Arabian Gulf. Hormuz, Quesham, and
Tran Larak, sicuated ar the eastern end of the Gulf, support

nesting populations of hawkshills estimared o be in

The major source of information from Iran (coastline the order of a hundred females during April and May.
2,050 km) are the reports of 0. Walczak and W. Kin- A smaller number of Ch, mydar nest on the same beaches,
unen w0 FAQ and the Iran Game and Fish Department. and Ch. mydas feed offshore. There is predation on

Supplemental information was obeained from J. Frazier turtle eggs by humans, dogs and foxes. On Larak, leath-
{mimeo 1975) and personal communicarions. Walczak erback turtles are reporred o be rendered for oil o
and Kinunen surveyed the coast from Gowarter near trear boar timbers, a common practice throughoue the

the Pakisran border to Chah Bahar, from Charak ro Gulf when the favored source of oil, shark liver, is in
Bandar Abbas and in the area of Moghum and Bandar shore supply.
Bushr. Isolated nesting grounds are reported in the The islands of Shetvar { = Shotur) and Lavan
region of Beris and Bandar Bushr. Cbefonia meydar (green { =5Shevkh Sho'eyh) support a large nesting population
turtle} and Eretmochelys imbricata (hawksbill) are re- of hawksbill turtles estimated at over 500 nests seen
ported to be present. Although the surveyed areas are in June 197 1. Indications from Oman (Ross 1981}, and
reporred o be “excellent nesting habitar” the number Cousin Island in the Seychelles (Diamond 1976} sug-

of turtle nests seen was small (< 50). The surveys were gest thae this represents ar lease 300 females nesting,
carried out in spring 1971, and no indication of sea- making this a significant nesting ground. A smaller
sonal variation in numbers of nestung turtles was given. number of green turtles also nest on these islands, Both

Anderson (1979) gives records of sightings of Cé. species are harvested for their shells, and the mear is
miydar and E. fevbricata and includes precise locations discarded. Hawksbills are also reported 1o nest on Ja-
of nesting grounds. Minton (1966) reports green tur- brin Island (Anderson 1979).

78 JAMES PERRAN ROSS
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Sea rurtles of underermined species are reported
from the waters around Sicri Island in the central Gulf.

The beaches in Iran are largely without protecrion,
and exploitation is occurring ar an unknown level,

Irag

There is little informarion on sea rurtles in Irag (coast-
line 25 km). The coast is restricted o the estuary of
the Tigris and Euphrates and is unlikely ro be of im-
portance for sea rurtles.,

Kuvait
In reply to our gquestionnaire the director of Fisheries
of Kuwair (coastline 200 km) said chat 1 green mrrle

had been caught in 3 vears by the Fisheries research
vessel, and that no other information was availahle.

Saudi Arabra Gulf Coast

The ooly information of the Gulf coast of Saudi Arabia
{coastline 500 km) is from Basson et al. (1977). They
report Ch. mydar nesting on Karan, Jana, Kurayn and
Jurayd Islands with 80 percent of the population, es-
timared at several hundreds, nesting on Karan, Occa-
sional nesting by green turtles on other islands and the
mainland are reported but are apparently discouraged
by interference from people and other nest predarors.
Hawksbills are reporred o nest infrequently with green
murtles from April o July, Green rurtles nese in the
summer months during May o Seprember. Leathery
urtles are recorded as present bur uncommon and are
not known to nest.

There are extensive feeding areas for green rurtles
on the seagrass meadows throughout the area. Impor-
tant areas are near Abu Ali Island, Tarur Bay, berween
the island of Bahrain and the mainland, and around
Jazirat as Samamik. There is in excess of 1,000 km?® of
suitable feeding area. Three species of seagrass, Hal-
edule wninervis, Halopbila wvalis and Halaphila stipu-
laces, predominare and reach an annual productiviey
of 128 g dry weight per m?. No estimate of the pop-
ulation of green rurtles using this resource is given.
Mevertheless ic 15 clear that this area represents a major
feeding ground within the gulf. Basson er al. (1977)
speculate that turtles from Karan may migrare oo India
and Pakistan, bur dara are lacking.

Mo analysis of threats o sea wwredes s given, but
several can be inferred. There is a large shrimp fishery
in the ares; sccidental morcalicy of sea wordes §s inev-
itable. A factor currentdy minimizing this effect is the
high productivity of the fishing ground which enables
large catches to be made with shore erawls around an
hour long. However, Basson et al. report a decline in
recent carch, and it is likely thart as the fishery declines,
trawl time will increase and morality of accidentally

Arabian Area

ira

caught rurtles will increase. A further factor char could
threaten these feeding grounds is the rapid establish-
ment of industry along the coast. Increased mobilicy
of local people will lead to more extensive disturbance
of nesting murtles. Turtle meat is not known o be con-
sumed in any significant amount in Saudi Arabia, prob-
ably owing o religious prohibitions.

Babrain

Gallagher (1971) reported green wurtles feeding near
Bahrain {coastline &0 km), and the results from the
adjacent coast of Saudi Arabia by Basson er al. (1977)
confirm this repore. In reply o our gquestionnaire the
Bahrain Fisheries Research Bureau reported that oc-
casional dead green murrles {(an estimated 1 or 2 a year)
are washed up on Bahrain, but green rertles are not
caught or consumed. There are no regularions affecting
turtles, and no information on nesting or population
S1EEs,

Oatar

Information from Qarar (coastline 300 km) was ob-
rained from the answer 1o our questionnaire and from
conversation with Pecer Hunnam, a marine biologist
consulrant, who has done underwater survey work in
the area. Five species of turtle are reported from Qarar:
green turtle, hawkshill wrde, leathery turde, logger-
head turtle, and flatback turrle. OF these, the idend-
ficarion of loggerheads and flatbacks is doubtful and
should be disregarded pending confirmartion, The com-
mon name for all turtles is Hewrsg except the learhery
turtle which 15 called Graldsa,

Mesting of green turtles once occured in small num-
bers on mainland Qarar ar Ras Laffan and Umm Said,
but no longer occurs probably due to increased human
disturbance. The islands of Sharaawh and Dayinah have
nesting hawksbills, and hatchlings are reported during
early July. The nesting populations are estimated as “a
few only,” Aliya and Safaliyah islands are heavily dis-
turbed by people, and no nesting is thought to occur
ar present, Jazirat Habul has no suitable nesting beaches,

Seagrass flars where green turtles feed are located
off the east coast, Turtles of all sizes are caughr in trawl
nets in this area, bur most are said to be returned alive
to the sea. Information on the exploitation of sea cur-
tles is conflicting. One informant said turtle is not a
common food in Qatar, while the other said green
urtles are often seen in fish markets and estimares the
annual catch at no more than “a few hundred™ per year

Hawlksbill mear and eggs are eaten whenever found.
A further threat is the developmenr of a porr ar Ras
abu Khamis which has already led to a degradarion of
coril reefs in the area and the disappearance of much
of their fauna including hawkshill turtles. There is ao



systematic information on turtdles from Qarar and no
protective regulations. However, the Department of
Fisheries has expressed interest in obraining more ad-
vice and informarion,

Ulnited Aral Emivates

In reply w our questionnaire, the Minisiry of Agri-
culture and Fisheries of the UAE {coastline 600 km)
expressed regret that they have nor soudied cheir trte
fauna and expressed a desire for more information from
us. In the course of the Sultanace of Oman rurtle survey
we were reliably informed thar green turtles from the
Ras al Had mesting ground are transpored by small
truck to Abu Dhabi where they command a high price
in the fish market (approximately US 86 a kg). The
volume of this rrade is small ar present, involving ar
most a dozen vehicles and no more than 100 cureles
per year, bur it is an ominous beginning. It is likely
that there are green turtde feeding grounds along the
Emirates coast and green rurtles are probably caughe
for food there but dara are lacking.

Oman

A survey of sea rurtles was carnied our by WWFITUCN
and the Oman government in 1977=79. During the
survey, most of Oman’s coastline (1,700 km) was sur-
veyed from the air with the help of the Sultan of Oman's
Airforce. Further surveys were carmied our by boat and
Landrover to evaluare remote beaches. The major nest-
ing beaches and feeding areas of sea tourtdes in Oman
have been identified. Local counterparts were hired
and trained o carey oue intensive studies of werle bi-
ology at 2 main nesting areas: Masirah Island and Ras
al Had, From the informatdon obeained from surveys
and from the intensive study, recommendations for the
conservation of sea turtles in Oman were formulared.

Four species of sea wurtles nest regularly in Oman.
These are the green turtle, Chelowia mydar, the log-
gerhead, Caretea caretta; the hawkshill, Eretmochelys im-
bricata, and the olive ridley, Lepidochelys ofivaces. Table
5 gives the body sizes and clurch sizes of these species.
A fifth species, the leathery turde, Dermechelyr coriaces

is encountered occasionally in coastal waters bur is not
known to nest in Oman.

Two of the species have large nestung grounds in
Oiman which are of internavonal significence because
of their size and because they are relarively undis-
turbed, The green rumle popularion at Ras al Had is
estimared at & minimum of 6,000 adult females nesting
each year. Ocher smaller aggreganions of this species
are shown in Figure 2. The loggerhead nesting aggre-
gation on Masirah Island is estimared at o mimmom of
30,000 females nesting eich year. This is the only large
nesting colony of loggerheads in Oman and is the larg-
est known aggregation of this species in the world,

A small population of hawkshills estimated at 90 to
125 females a year nests on the southern tp of Masirah
Island, and some hawksbills are resident around Ma-
sirah, A small population of olive ridleys, estimared at
130 females nesting each year also nests around the
South of Masirah. The seasonal distribution of nesting
seasons of these four species is shown in Figure 4.

The only turtle commonly seen away from the nesc-
ing beaches in Oman is the green wurtle, Feeding areas
are in Sawgira Bay, the Gulf of Masirah, and scactered
glong the Batinah coast. The relationship berween the
turtles nesting in Oman and rthose seen on the feeding
grounds is not clear. Many of the turtles that nest in
Oman may feed as far away as the coasts of Africa and
India. A major activity of the survey was to place over
5,000 numbered meral tags on rrtles. The only in-
ternational return to daga 15 4 tag put on a green turtle
at Ras al Had (Oman) that was returned from Assab
{Erhiopia) in the Red Sea. This represenes a migration
of 2,220 km in 3 months.

The green turtle is eaten by people on Masirah, Am-
hawr Island and other small villages on the southern
coast. A minimum of 1,000 green wertles are caprured
each year from the feeding grounds and used as food,
The value of this resource o the coastal people is
greater than L15530,000 per vear, All the rurle meat
i5 eaten directly and nor sold. The killing of nesting
rurtles has been banned on Masicah where the exces-
sive killing of nesting rurtles has caused the number
of wees o decline.

Table 5. Body size and clutch size of nesting fomale sea turtles in Oman

Mean straight

rarapace lenghh Mean durch size
Species (occmrrence) + 25E Mumber + 2 5E MNuniber
Ch. seydas {Ras al Hadd} S5 = 12 (32} 103.5 = 8.0 138
Ch, meydas (Masirah) D32 % 1.4 (0 07 + 5.6 {16)
C. carelig 51.2 = 1.0 (1,578} 107 = 3.0 {161}
E. imbricata 733 £ 1.6 (48] g7 + 16.0 (i
L. elivaces Ly = 0.6 100} 118 = 7.2 {22)

o Masirab hawkshills also lay &n sverage of 11 small volkless eges (range 03503
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Figure 5. Survival of C. arerre eges and harchlings from laying ro entering the sea. Upper, bower and median estimares

are shown,

The major cause of death of loggerhead eggs on
Masirah 15 the sea which unprediceably washes away
about 40 percent of the eges laid each year (Figure 51
Pecple on Masirah take only & small proportion of the
eges o eat. OF greater concern is the rapid develop-
ment of the village near the main nesting beach. There
is some evidence that lighes and disturbance from de-
velopment are causing hatchling rurtles to become di-
soriented and not find the sea. The small populations
of hawksbill and olive ridley turtles which nest ar the
south of Masirah are subject ro occasional eaking of
efks by people.

Proposals have been pur before the Oman Govern-
ment to protect the nesting beaches in national parks
or marine reserves and o control stricily the caprure
and trade of green turtles. The government has been
advised not to promote any commercial development
of the rurtle resource but to preserve it for controlled
tradirional use. Further scudies are in progress,

Penple's Democratic Republic of Yemen (PDRY)
All the information on PDRY (coastline 1,200 km} is

Arabian Ares

3

taken from Hirth and Carr (1970) and Hireh and Hol-
lingworth (1973} in which the results of Hirth's surveys
during 1967<72 are presented,

Major nesting grounds of green turtdes are reported
ar Ithmun, Sharma, Musa, Shihr, and Shuhair in che
area east of Mukulla, Nestng density is high (reported
as approximately 30 rurdes'night'kem) and the roral length
of beach available is approximarely 13 km. If the nese-
ing parameters of this population are similar vo that ar
Ras al Hadd, an estimated 10,000 females nest in this
area during the peak of the season. Other scatrered
nesting grounds occur along the coast, Hawkshills nest
at Jabal Aziz and Perim lsland in significant numbers
during January-February, The data preclude any es-
rimation but the population is likely to be in the order
of several hundred females a year,

Feeding grounds of green turtles are found in the
western part of the country. One concentration at Khor
Umaira is the site of some useful surveys on seagrasses
#nd their urilization by turtes ( Hirth, Klikoff, and Har-
per 1973,

At the time of Hirth's surveys exploitation of green
rurtes on both the nesting beaches and feeding grounds



was estimared to be between B00—4,000 ourdes a year
{1964=74). Hirth proposed a limited quota of 1,000 a
vear bue chis quora is often exceeded.

Mo recent figures are available but 4,000 turdes were
exported in 1970 and a minimum of 400 o 700 in
1973 (W, King, personal communication), If exploi-
tation has continued ar chis rave, the nesting popularion
may be depleted.

Morth Yemen

A partial survey of North Yemen (coastline 500 km)
was reported by Walcezak in the early 1970 bur it i3
unpublished and not available. A reliable informant
reported (personal communication oo Boss) that 3 spe-
cies of turtle nest ar Kamran Island in large numbers.
Cioly green rurtles were identified. People do not eat
turtles, which they call Zwgar in North Yemen, but
they do ear rurde egegs, which implies some nestng.
Mo details of rurtle numbers or exploitarion are avail-
able.

Red Sea

We have been unable to discover much useful infor-
mation about turtles in the northern Red Sea (coastline
2,70 km) except for a personal communication oo J.
Frazier from Isrsel (1978). With his permission we
briefly report:

Ch. mydas, C, careita, E. imbricata and D. cortacea are
all reported from the Sinai region, and there is an
unverified report of L, elfvacea, Ch, mydai, C. caretta
and E. imbricata are said to breed in the area of Sinai.
The whole of the Red Sea is inndequately surveyed
but is likely to support both breeding and resident
populations of Ch. mydar and E. imbricata, All species
are said to be in decline in the Israeli administered area
{1978) due to human disturbance,

Hirth {1980 reports a recent preliminary survey of
sea rureles on the Sudan coast and reviews historcal
sources, Howkabill rurtles nese in good numbers in the
Suskin archipelago, Some protection is accorded by
the Sudanese Wildlife Conservation Act, bur there is
concern thar tourist development will pose future
problems. Hoofien and Yaron {1964) report Ch. sexdar
and E. smbricata from the Dahlak Archipelago without
giving derails of nesting or feeding areas.

Summary and Conclusion

From the rather sparse informarion we have assembled
here it is evident that a significant population of green,
loggerhead and hawksbill turdes oocurs in che Arabian
region. The oppottunity to preserve these species at
their present high densicies is a2 current challenge. It
should be possible to protect the major nesting grounds

1. xd

particularly as, with the excepoon of PDRY, there is
very little commercial pressure on sea turtles. How-
ever the pations throughour the region are well fi-
nanced and pursuing & course of rapid development,
We require a coordinared educarional program o en-
sure that sea murtles are not the victims of this devel-
opment.

Programs modeled on the WWE-IUCH program in
Oman where a survey and scientific sudy both pro-
vided the necessary information and a vehicle for pub-
lic relations and educational activities should be initi-
ated chroughout the area. The present affluence of
nations in the regions means thar conservation funds
inveseed in this region show 3 most generous “return”
in terms of matching funds and final resules.
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ABSTRACT

The 7 territories of the Central Western Indian Ocean
include some of the best known rurtle areas in the
world. All 5 of the pantropical species are recorded,
but only Cheflonia and Eretmocfefys are common. Num-
bers of both species seem to be below former levels,
and it is unlikely rhat marine turtles remain che im-
porant resource they once were.

Background

The Central Western Indian Ocean (CWIO) is here
defined as: Brivish Indian Ocean Terricory (BIOT),
Seychelles, Comores, Mayorre, Tanzania, Kenya, and
Somalia (Figure 1} Each of these territories has a co-
lonial history, and all are now sovereign states except
BIOT, an uninhabited British colony, and Mayoree, a
Erench Department,

This roster includes some of the world's most famous
territories for marine turtles. The Seychelles are re-
nowned for their ereles and turtlemen who kepr much
of Europe supplied with turde soup and tortoiseshell
over the last hundred vears, Fanribar was one of the
mOsC important centers in incernaconal eeade of tor-
toiseshell. The Bajun of the northern coast of Kenya
and southern coast of Somalia are expert turtlemen,
with sophisricared techniques for catching rurtles ar
sea, and Comorians, including those from Mayotee,
once had similar customs, including the use of sucker
fish.

With the exception of Somalia, all of these territories
have been surveyed by the author over the past decade.
This report is a synopsis of more complere studies,
many of which are unpublished (Frazier 1970, 1971,
1975a, 1975b, 1976, 1977, in press) and also comple-
ments other repores on adjacent areas of the Indian
Ocean (Kar and Bhaskar, this volume; Hughes, this
volume; Ross and Barwani, this volume; Sella, this vol-
ume). For a discussion of subsistence hunting in the
Indian Ocean, see Frazier (1980, this volume).

Meter Bewised Apsil 1980,
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Figure 1. The Ceneral Western Indian Okean, showing the
T territories under consideranion.

The 5 species of sea rurtles that are recorded in the
CWI0 include all those that are known from the Indian
Ocean: green rurtle, Chelpnia mydai; hawkshill, Erv-
mochelys fmbricata; loggerhead, Carvetta caretta; olive
ridley, Lepddachelys offvaces; and leathery tartle, Der
mrochelys coriaces. :

British Indian Ocean Territory

The BIOT now includes only the Chagos Archipelago,
the southernmost islands of the Laccadive-Maldive
Ridge. There are vast areas of beach and shallow water
among the &% major islands. Possibly because of the
Archipelago's remote oceanic position, only Chelonra
and Eretmiochelys are recorded, although Dermocbelys
probably pass through deep, offshore water. Chelonias
and Eretmockelyr are likely to occur ar all che islands
and many of the reefs, bur documenred records are
few,

Concenrrared nesting occurs at YeYe Island, west-
ernmost and remotest of the Peros Banhos Aroll {Due-
ton, in press) and Nelson lsland, Nests and racks are
large and thought to be from Chefomrg. This species is
reputed to nest from June o Seprember, and the aum-
bers involved are not likely to exceed 300 in a year.
The lagoons of some atolls are reputed o have large
numbers of immarures, but there are no other reports
of nonbreeding or feeding concentrations. Despite the
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vast shallow warer areas, marine pastures are M ex-
rEnsive,

Ervetmochelys, as 15 common in this region, is a dis-
persed nester, often laying in full daylighe, Nesting is
reported from ooly Peros Banhos and Diego Garcia
bur probably occurs throughoue the territory, The main
season for nesting is said to be from November o
February. Perhaps 300 nest in a year, Rich coral reefs
abound and are likely to provide feeding habirar and
shelter for sizeable numbers of Eretmrochelys,

Both species were exploited regularly while che is-
lands were inhabited, and relatively small amounts of
torpoiseshell, turtde oil, and mear were expored w
Mauricius, The Chagos were known as the “oil islands”
from the coconut oil produced and have never been
famous for marine oureles. Macing and nesting animals
probably ook the brunt of exploitation, and repro-
duction may have been reduced as a result,

Hunting Chelonsa has been banned complerely since
1968, and the inhabiranrs were evacuared in the early
19705, Mo areas are legislated as resecves, burt the en-
ore territory i5 funcoionally a reserve, for it s unin-
habired, except Diego Garcia, now a naval base (Frazier
1977

Saychelles

The Republic includes a rremendous portion of the
western Indian Ocean wich 30 major islands. Carerta
and Dermachelyr have been reported, but only Chelomia
and Eretmockelys are common, and occur chroughour
the territory.

Chefomra nests in all island groups buc is most nu-
merous on the Aldabras. Nesting is year-round but
miost active from May to Seprember, during the souch-
cast rade winds. An escimated 1,000 nest annually on
Aldabra, and 2,500 are estimated to nest in a year over
the Sevchelles. Large pastures of algae and phanero-
grams are in lagoons such as Aldabra and shallow warer
as on the Seychelles plateau. Feeding animals are com-
mon in these areas.

Eretmockelyr nest on all island groups, possibly all
islands. Cousin Island, in the Granitic Group, has the
most concentrated nesting, wich 30 to 40 females a
year. This is a primary nesting ground for the species
in the western Indian Ocean. Mestng, ofren diurnal,
is recorded in all months but June and is most intense
from October to January, The numbers estumared o
nest annually over the territory are 500, Extensive coral
reefs occur throughout Seychelles, providing rich feed-
ing habitars. Some bays in che Granitic Islands have
several resident Erefmochelys,

Exploitation of sea wurles in Seychelles has been
intense for 150 years, since the islands were inhabired.
Maring and nesting animals have been especially dis-
turbed, o reproduction has been severely reduced.

JACK FRAZIER
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Annual production of Cbeleria has fallen to a fracton
of former levels, indicating chat popularions have been
destroyed. The animal 8 not as common in the main
iwslands as it was once. Curiously, there is liotle evi-
dence for a decline in Eretmochelys, despite ever in-
creasing pressure from soanng prices of wrmiseshell,
Increasing human disturbance o beaches and reefs in
the Granitic Islands, the center of abundance, adds o
problems of increasing direcr exploitation, The fate of
this rurtle is in question,

Chelonia was protected by a toral ban from 1968 to
1976, bur widespread poaching nullified any chances
of populations recovering. This rurtle is now insignif-
icant as a resource. Various laws protect the 2 common
turthes, but enforcement is rare. There are National
Marine Parks and Reserves, at Bai Ternay and St Anne,
but they are not of prime importance o nesting turthes,
The future of sea rurtes in Sevchelles rests on reserves
such as Aldabra, Cousin, and Aride Islands {Frazier,
i press),

Mayotte

A degraded volcano encircled by barrier reef, this is-
land has the most extensive coral reefs in the region,
Though geologically one of the Comoro Islands, s
history and political status separate ir. Only Cbelowia
and Eretmochelys are recorded, burt the other 3 species
are likely o ooour,

There are some 140 beaches on Mayorte and satellite
islands, and Chelowiz nesting spoor was recorded on
17 of these, Most activity is on Saziley in the south
and Pamanzi Island in the northeast, Moya and Papani
besches on Pamanzi have an estimated 300 nesting
annually; the roral for Mayotte is 500. Nesting in-
creases during the soucheasr trade winds, from June o
July, bur probably occurs round the year.

Eretmochelys nesting spoor was recorded on one beach
only. Perhaps 25 nest in the territory in a yvear. In
contrast o the exposed beaches where Chelonda con-
centrare, this mrtle is more commonly on protected
beaches of the lagoon, Nesting may occur around the
year, bue if ic is like other rerritories in CWI0, there
is more activity from November to December. Feeding
habicar and shelrer seem 1o be abundant with the area
of active coral reef that is available.

Human predadon concentrates almost exclusively
on nestng females, and at Moya beach in 1972 there
was little chance thar a female could survive the nesting
season. Turtle populations seem to be below the car-
rving capacity of the nesting and feeding habitars, but
there are no baseline data for estimating population
trends, With increased human densiry, decreased avail-
ability of fish, and increased pressures on food re-
sources, turtles are probably under heavy pressure,

There are no reserves and evidently no protective

Central Western Indian Orean

legislation. An awareness of the need to manage natural
resources is not conspicuous in either che populace or
the government (Frazier 1972).

Comores

Mgnzidia, or Grand Comore, has an active volcano and,
like Anjouan, dense human populations. Moheli, ald-
est and smallest of the 3 islands in the Republic, is the
mose important for turtdes, with jts dozen satellite is-
lands, large areas of shallow water, and 89 sandy beaches,
Chelonia and Eretmachelys are recorded from all 3 major
islands, and a rare, unidentified turtle has been re-
porred at Moheli, Probably all 5 species oceur,

At Moheli, 33 beaches have Chelowda nestng, bur
#19% of nesting is on six beaches. Fourteen females
may beach in a night on Mtsanga N'yamba, ltsamia,
and the annual rotal for the island is estimated to be
1,830, Perhaps 50 nest at Grand Comore and Anjouan,
Nesting activity increases in June and July, during the
southeast rades. Marine pastures are of limived size ar
the 2 large islands, but Moheli has a considerable area,
where even dugongs feed. Immature rurtdles are reg-
ularly caught at the north end of Grand Comore, which
may be a nursery area

Eretmachelyr nesting is recorded only from 16 beaches
on Moheli. The annual number nesting may be 30, and
the main nesting season is probably from November
to December. Nesting is dispersed, but may not be
diurnal. All islands have active coral reefs, bur the small
islands south of Moheli have profuse fringe reefs.

Some small turdes are nected, bur most human pre-
dation concentrates on nesting females. Feral dogs,
perhaps more destructive, destroy nests on Moheli,
Although females are regularly killed and some meat
is rraded, turtle populations are large and do not seem
o have diminished.

There are no protective laws and no marine reserves,
Chissoua Ouenefou, in the south of Moheli, has been
suggested as an island reserve. There is linle con-
sciousness of resource management, and the more af-
fluent people of Grand Comore and Anjouan are in-
volved in exploitation of food resources on Moheli,
The face of the rurtles there is, thus, in question (Fra-
zier 1977

Tanzania

The marine shore, dissected by several large rivers, is
rather sparsely populated. Three inhabited major is-
lands lie offshore: Mafia, Zanzibar, and Pemba. Dozens
of small cays and raised reef limestone islands dor the
inshore waters. All 5 species of sea wurtle are recorded,

Dermochelys is reported infrequently, but may occur
regularly in deep warer, possibly in migrations o and
from the rookery in MNatal. Carettz has been caught



from Zanzibar south, These females were tageed while
nesting in Souch Africa, and some have rraveled 2,600
km in 2 months. To dare, 4 mgged Carerta have been
recovered in Tanzania {Hughes, this volume), and the
LELFitory seems oo be an important nonbreeding area
for Caretta that nest in Naral,

Lapsdochelys has been recorded from much of the
coast, although only singly. Several nest vearly on Ma-
ziwi Island, and others probably nest in the vicinicy of
large river mouths farther souch, where estuarine hab-
itats may provide requisite feeding habirars.

Cheloniz is common, and nesting concentrates on
cays around Mafia Island and especially on Maziwi Is-
land. There is also nesring at Ras Dege, one of the
more remote headlands on the mainland. Most laying
is from June to October. Less than 200 are estimated
to nest on Maziwi and the annual total for all of Tan-
zania is 300, Reef flats provide a lanme area of shallow
water with marine pastures, and there may be resident
breeding populations in chis erritory (Frazier, in prep. ).
Tanzania may also provide feeding habitat for migrants
from the island nesting populations, such as Aldabra
and Comores.

Eretmochefys is also common and is choughr 1o nest
widely. On Maziwi 20 may nest in a year, and 50, in
the Territory. Diurnal nesting is common.

Humin exploitation is not organized, but dates back
centuries. Turtles are caught on feeding grounds while
nesting and are also killed accidentally by dynamite
“lishing.” Although Zanzibar was a major exporer of
tortoiseshell, mainland Tanzania has not been a major
supplier, and the shell came from ocher territories in
the region. The populanions of all rurtles have probably
been reduced since prehistory, !

The hunong of sea turdes is forbidden in the 7 Ma-
rine Fisheries Reserves, most important of which is
Maziwni Island. All exploication of wurdes is 1o be car-
ried ouwe under license, but these laws are seldom en-
forced, Both the populace and government display vig-
orous and widespread concern for resource management
(Frazier 1976).

Kenya

More arid, with fewer islands, and denser coastal sert-
dements, Kenya also has less marine shore than Tan-
zania. Some reef flats are so scoured for food that few
consumable organisms remain. All species excepe Car-
etta have been documented, but this turtle is described
by Bajun fishermen,

Dermochelys 15 occasionally seen ar some distance off-
shore. As in Tanzania, these animals may occur regu-
larly in migrations to and from the Naral rookery. Lep-
tdochelys are known from Ungwana Bay and near the
Tana River, Kenva's largese; sand bars in the area are
suspecoed to have nesting.

Chelonda is common, with nesting concentrated on
the near islands of Lamu and Manda, the small island
of Tenewi and remote stretches of coast at Ras Biongwe
and Ungwana Bay. Most nesting activity occurs afer
August. An esrimared 200 ertes nest annuoally, Ma-
rine pastures grow elong the coastal reef flars, and mi-
grants from other nesting populations may feed here.

Erermochelys is common along the entire coasr, nest-
ing on island and mainland beaches, even in populated
areas. nesting i not concentraced, 30 ourdes may nest
in a year. Reefs are not generally rich, but encompass
considerahle area.

Persistent exploitation over the past 2 millennia and
recent increases in coastal development and pollution
seem likely to have reduced the numbers of Chelonia
and Erermochelys, Nest predation on Chelonia is severe,
and recruitment may be insignificant.

Marine parks are at Malindi, Waramu, and Shimoni,
and a reserve is at Kiunga. These are excellent reef
areas, bur no important turtle beaches are protected,
There is a total ban on hunting borh Chelomia and Er-
ermachelys (Frazier 1979), although tortoiseshell is stll
exported (Mack, Duplaix, and Wells, chis volume).

Somalia

This terricory has the longesr coastline in the region;
it is arid and largely uninhabited. Ofshore warers are
rich from upwelling. All 5 rurtles are known to the
Bajun in the south, but only Chelonsa is apparentdly
common {Grotane]li 19331

This turtle nests along much of the Indian Ocean
coast (Ninni 1937}, and chere seems o be concentrated
nesting (Travis 19G7). The numbers involved are un-
known, but several thousand a year are likely to nest,
Somalia’s rich marine pastures support dugongs and
Chefonia (Travis 1967); there may be resident as well
i3 migratory turdes. Animals that nested in South Yemen
have been recapeured in Somalia (Hirth 1978},

Although exploitation for export may have reduced
reproduction during the 1960s and early 1970s, these
turtles seem to be less disturbed than are many other
popularions. There are evidendy no marine parks or
reserves, and no laws protecting rtles,

Summary and Conclusions

Chelowia is the most common rurtle in the Ceneral
Western Indian Ocean, the roral numbers nesting vearly
mity be about 6,000, Ersrmockelyr is much less numer-
ous, under 2,000 per year. The main nesting season
for Chelonia is during the southeast trade winds, and
Eretmochelys nests most actively during the northeast
monsoon (Table 1),

Given the number of Chelenia thar have been ex-
ploited annually from just Seychelles, the numbers of

JACK FEAZIER
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Tabis 1. Summary of estimates of annual numbers and main nesting seasons of Chelonis and

Eretmochelys in the Central Western Indian Ocean

Number nerting annually

Main meiting rearon

Territory Chelonta Erermochelys Chelomea® Eretmochelys®
BIOT 30 3060 June=Sept Mov—lan
Seychelles 2,500 GO0 May—Sept Oict=Jan
Mayorte 300 23 June, July? Mov—[an?
Comaores 1,500 5 June, July? Mov=Jan?
Tanzaniz 300 50 June=Oict Feb—Mar
Kenya 2K} 30 Aug? )
Somalia 2,000 G ? ?

Total 7,700 1,075

& Chefonia nest during Sowchease rades
b. Eretmochilys nest during Northeass mansoon,

animals thar nest today appear to be greatly reduced
from earlier in the century, The situation with Erer-
mochelys is less clear, bur is likely to be similar, It is
unlikely that these rurtles will be exterminated from
the CWI0, but maintenance of breeding reserves, such
a5 Cousin and Aldabra, are imperarive for the existence
of these animals as significant resources. Nesting re-
serves and protective legislation are needed in Moheli,
Mayotte and Ras Biongwe, Kenya, and effective en-
forcement is urgently required in all territories.
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ABSTRACT

Seca rurtles are exploited by subsistence hunters
throughout the Indian Ocean. All 5 species are in-
volved, but Chelonda is commonly killed for meat, Er-
etmiochelyt for tortoiseshell, and Dermochalys for oil. Mests
of all species are excavared for egps. International trade
in tortoiseshell was well established tao millenia ago.
Present day coastal populations often lack animal pro-
tein, and subsistence-level exploitation concencrares so
heavily on reproducing animals and nests that repro-
duction in many turtle populations has been severely
reduced.

Introduction

Subsisrence hunting is a difficult topic o describe for
various reasons. The term defies unambiguous defi-
nition but often connotes cradidonal forms of exploi-
tation for no monetary reward, Today, the wholly ra-
dirional hunter, withour concern for money, is a raricy.
Moncommercial, subsistence-level hunting is of Litde
imporrance o governments and so is rarely discussed
and almost never documented in decail, Finally, an area
a3 vast as the Indian Ocean (Figure 1) can hardly be
treated inm a few pages, and it 15 symptomatic of s
isolarion and neglect that the sioeaton on over one-
seventh of the planet is to be considered in the same
space available to a single counery. This reporr is thus
a summary of a more thorough study (Frazier, 1980;
in prep. ).

Saa Turtles Avallabla for Hunting

Five of the 7 species of sea rurde are recorded from
the Indian Owcean, Within the region, each species has
its areas of abundance, but the most common species
in general are green turtles, Chelonia mydays, and hawks-
bills, Eretmochelys rodbricata. They occur and are hunted
in most cerritories. Logperheads, Careita caretia, are
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Figure 1. The Indian Ocean. Mainland counmies: A [srael:
B) Jordan; C) Irag; DM Egypr; Eb Sudan; Fi Edthiopia; G
Dibouti; H Somalia; 1) Kenoya; JF Tanzania: K1 Mozambigque;
1) Sourh Africa; M} Sxedi Acabiz; N Iran; Q1 Kuwaie Fi
Pakistan; () India; B} Bangladesh; 5) Burma; T Thailand;
Vi Malaya; W) Indonesia; X)) Madagnsear; ¥ Yemen Arab
Bepublic; Z) People’s Democratic Bepublic of Yemen;

generally uncommon but abound on Masirah Island,
Oman, and are common in South Africa, Mozambique,
and Madagascar. Olive ridleys, Lepidochelyr ofivacea. are
abundant in the Bay of Bengal and evidently Pakistan.
Leathery rurtles, Dermochelyi corigres, are nowhere
comman, although one of che largest nesting areas in
the world is on the eastern Malaysian peninsula, The
only major nesting areas, where they ocour regularly
in the Indian Ocean, are South Africa, Mozambigue,
and Sri Lanka. Details of the starus of sea rurtles in the
Indian Ocean region are in Kar and Bhaskar (this vol-
ume); Frazier (in press, this volume, in prep.); Hughes
(this volume); Ross and Barwani (this volume); and
Sella (rhis volume),

A- L Oeman.
3 Laccadives (Indiak; 4) Maldives; %) Sevchelles; 61 Aldabea
tseychellesy 71 Mayotre {France); ) Comores: 91 Tromelin
{Reunion, Francel; 101 5t Brandon { Mauritiusi: 111 Rodri-
guer {Mauwritiusy, 12) Mauritius; 13) Rewnion (France); 14)
Europa {Keunion, France), 151 Andamans; 16 Micobars; 173
BIOT (Chagos),

Eslands; 11 Masirah (Omank; 2) Socotra{ PDEY )

Coastal Peoples that Hunt Turties

People have occupied the coastal areas of the Indian
Ocean basin for hundreds of generadons, and many

depend on marine resources for food and trade ma-
terials. The worroiseshell trade was well escablished by

the first century A.D. (Freeman-Grenville 1962; Par-
sons 1972). However, coastal peoples differ remen-
dously in their expertise as sailors and fishermen, The
most adepr urele hunters are the Seychellois, of Sey-
chelles, 5t. Brandon, and Chagos [slands; Vero of
southwest Madagascar; Bajun of norchern Kenya and
southern Somalia; Tamils from southern India and
northern Sri Lanka; and Selung from the islands of

JACK FRAZIER



Burma and Thailand. Exploitation by these peoples
ofren fits the "subsistence hunter” paradigm, and sea
turtles are important in their cultures. However these
animals are exploited for nonmonetary reasons
throughout the Indian Ocean, although to varying de-
grees,

General Patterne of Exploitation and
Consumption

Mear and eggs are generally consumed, except in some
Islamic areas where wurtle meat is not allowed for re-
ligious reasons. Nutritive products of sea turtles are
used by subsistence hunters and are also markered within
the country of ongin. Cheloniz is consumed widely,
but other species may also be caten depending on the
area; eggs of all species are commonly eaten. Whole
Chelonia have been exported for foreign consumption
from many countries: Seychelles, Kenya, Somalia, Peo-
ple’s Democraric Republic of Yeman (PDRY), and In-
dia. In all but PDRY, it has been traditional turde
hunters, using traditional hunting methods, that have
provided the turtles for this export trade.

Likewise, Erermochelys is killed by fishermen living
ar subsistence levels throughout the Indian Ocean re-
gion, and the tortoiseshell is exported to oriental and
occidental capirals. Turde oil is produced for medicinal
or culinary purposes where Chefonia is killed in num-
bers, and it is popularly used in loval communiries.
This product was also exporred in the past,

Trade in rurtle leather, or skins, has séen only 2
main centers of development in the region: Pakistan
and eastern India. This is neither a traditional activity,
nor is it carried out by tradidonal rurtle fishermen.
Begun in the last decade, it is one of the fastest growing
tisheries of marine turdes and accounrs for tremendous
numbers, especially of Lepidochelyr, In other parts of
the world, encrmous populations of this urtle are being
threatened by chis type of exploitarion (Frarier, ms.)
Lepidochelys meat, and eggs, have been eaten by local
peoples: there is a long-standing trade in eggs from
Orissa 1o Bangladesh (Singh, sx v, 20 July 1976).

Carefta 15 occasionally killed for mear, bur Dermocbe-
fys is rarely slaughtered, except in certain areas. The
oil from the latrer is used in boar preservartion.

Even in those territories where large numbers of
turtles occur and turtle huneers are expert, the main
source of protein is fish, Derails are not available, bur
the greatest per capita consumption of mrele was prob-
ably in the Aldabra Islands earlier in this century, dur-
ing the heyday of the Cbalonia fishery; murde mear may
have been eaten as often as 3 or 4 imes a week. This
contrasts with the sicuarion in eastern Nicaragua where
Chelonia wraditionally provided 70 percent of the ani-
mal protein for Miskito Indians (Nietschmann 1972,

Huniing in the Indian Orean

Specific Patterns of Exploitation for Each
Territory

south African natives did not craditionally catch turtles
(McAllister, Bass, and Van Schoor 1963} Serict laws
and efficient enforcement inhibic killing, and no sig-
nificant exploitation of sea wrtles occurs in this ter
ritory (Hughes, this volume).

Coastal peoples in Mozambique eat eggs and meat
of most sea turtles, even Dermochelys, Some turtle prod-
uces have been marketed locally, but subsistence-level
exploitation has been widespread. In the south, women
parrol beaches for eges and nesting rurtles; though un-
organized, this exploitation has reduced reproduction.
Because of the impact of subsistence-level beach pre-
dation, the populations of Dermochelyr and Caretra nest-
ing in this territory are thought to be doomed (Hughes
1973). Ereemochelys has been exploited for torroiseshell
for ar least a century, but this is a small fishery (Frazier,
unpubl. dara; Hughes 1973).

Madagascar has subsistence hunrers all around che
coast, bur the Vezo and Sakalava in the west are the
most experienced as marine exploiters. The lacter cap-
ture turtles by @ variery of rechniques, bur turning
nesting females is not as imporrant as in other terri-
tories. This is one of the most important countries for
traditional, noncommercial turtde hunting, and tureles
are an important part of the culture. However, stuffed
turtles and torroiseshell are prepared for sale o ex-
patriats or for export, and this may account for more
turtles than are consumed locally. Annual catches have
been estimated to include thousands of each of the 4
species, excluding Dermochelys (Hughes 19711,

Reunion has few turdes, hence, litde hunting, but
its dependencies, Europa and Tromelin Islands in par-
ticular, are major nesting areas for Chelonia. Because
of their remoteness, they have had lintle concerted ex-
plotation. Passing sailors and temporary inhabitants
have caught nesting rurtles, but there is no significant
hunting roday, and the main rookeries are nature re-
serves {Hughes, this volume).

Turtles on Mauritius were exterminared along with
the dodo, but the St. Brandon Islands seill have nesting
Coelania. Most exploitation here is for exporr 1o Maur-
irius, but the islanders (mainly Seychellois) carch and
eat turcle regularfy. As the fishing population is tran-
sient and small, Chelonsa exploitation for local con-
sumprion is minimal, abour 30 per year {Hughes 1975).

The British Indian Ocean Territory (BIOT) now
consists of only the Chagos Archipelago, and the Cré-
ale des Isles inhabitants, of Mauritian and Seychellois
origin, have been evacuared. They hunted wrile, the
catch was commonly bought by an island’s lessee, and
Chelenia meat was divided among the islanders. Min-
imal export occurred (Frazier 1977). Fish was the main
source of protein.



The Republic of Seychelles, dispersed over a vase
area of the western Indian ocean, is famous for reles
and turtlemen. Harpooning mating animals and turning
nesting females are the main techniques of caprure.
Since is inception, the Seychelles turde fishery has
been geared for export, burt turde produces are an im-
portant part of the culmure. Eating Chelonia is presumed
to be an inalienable right, and restraint in killing turtles
is uncommon. Many gourmer dishes and specialty items
have been prepared from rurtle produces. Some ror-
toiseshell is crafred locally, but mose has been exparted
(Frazier, in press).

Mayorte, a dependency of France, but geographically
one of the Comoro Islands, has no organized turde
fishery. Mesting Cheleniz are exploired regularly at Pa-
manzi [stand and, although the numbers taken are bur
several @ week, the impact on the nesting population
is great. Hunters often cook meat on the beach righe
after caprure and take some choice cuts home in the
morning. Wasee of eggs and the less choice pieces is
tremendous. There may be some local sale of mear,
but this is uncommon (Frazier 1972).

Comores are over populated and few wrtles occur
at the 2 main islands of Ngazidia {Grand Comore) and
Anjouan. Before the islands’ independence from France,
most turtles thar were caught ar these islands were
netred and sold to expatristes and tourists. Moroni
Island has thousands of Chefomsa nesting annually, dis-
persed over a dozen important beaches. Small numbers
are killed while nesting, and occasionally meat is taken
to large villages for sale. Most exploiarion is for local
consumption (Frazier 1977). Although nowadays the
people are inexperienced in turde biology or lore, the
fishermen from these islands were once reported to
have complicated ceremonies and technigques for hunt-
ing turtles and dugongs {Petir 19301,

Tanzania’s most able sailors and fishermen are on
Zanzibar and Pemba lslands. They carch nesting Che-
lowia happened upon, but, except for sorties o Maziwi
Island and other small cays around Mafia Island, turtles
are encountered sporadically, Only a few persons are
involved with the net fishery in the south. Total catches
for local consumprion are probably less than 100 per
year. Chelonia was exported for a few years in the
19605, Torroiseshell is, as usual, collected when pos-
sible and sold to merchants for export.

Zanzibar was a major clearing house for tortoiseshell
from the late 18003 until recently. Subsistence-level
fishermen from countries all around the western Indian
Ocean supplied the product which was exported o
both Europe and the East {Frazier, unpubl. data).

Kenya has few nesting rordes, bue the Bajun of the
north coast are expert at necting and carching rurcles
with grapnels and sucker fish. Although Chelonia mear
and oil are relished, turtle seems less imporrant o their
culture than it is to the Vezo. Most coastal people eat
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mear and eggs if available, but exploitarion is sporadic,
and now illegal. Bajun fishermen supplied an exporting
company from 1952 o 1964, For thousands of years,
tortoiseshell has been collected for sale to merchant
exporters {Freeman-Grenville 1962

somalia’s souch coas is inhabived by Bajun who are
culturally related 1o Bajun in Kenya, and their rela-
onship with marine turtdes is the same, Somalis, al-
though also Moslems, will not eat turtle or other an-
imals from the sea for religious reasons, so exploitation
has been concentrared in the south. It has not all been
for local consumption; an exporting company was ac-
tive here abour the same time as in Kenya (Travis
1967). The original turtle canning concern was taken
over by Russians, bur has evidently ceased production
with their exodus,

Litele 15 recorded feom Dijiboud

Eritrea is Ethiopia's only coaseal province. The Is-
lamic people inhabiring the coastal strip occasionally
sail 1o and among the Dahlak Islands where Chelonia
may be butchered if encountered, What litcle exploi-
tation occurs is for subsistence (Minor, n.d.).

In Sudan there is alse lictle involvement with rurtles.
Yemeni fishermen may visit che Suakin Archipelago
and catch any nesting animals thar they find. There
may once have been a large number of wrtles slaugh-
tered by passing sailors. Erermockelys is thought to occur
in large numbers in the Archipelago (Moore and Bal-
zarorti 1977),

Egypt probably has some nesting urdles, which may
be occasionally exploited, bur litrle is known from this
DECEILOEY.

Bedouins traveling along the coast of Sinai may dig
up neses and eat eggs. This, the epitome of subsistence
hunting, cccurs infrequencly (Sella, this volume).

Isracli law does not allow exploitation of sea rurtles;
its tiny coastal srip makes much fishing activity un-
likely (Sella, this volume),

Jordan's situation is not known, but the small coastal
strip precludes much of a fishery,

Saudi Arabin’s Red Sea coast may supporr sizable
turtle popularions particularly on the Farasan Islands,
but litele is known of the situation. Exploiarion is likely
to be mainly for subsistence, but predation by foreign-
owned rurtle exporting companies have been rumored.

Fishermen of the Yemen Arab Republic patrol
beaches for nests. Male turtles are also eaten, bur the
numbers killed are small. Nesting beaches on the val-
canic offshore islands are less likely o be disturbed
than mainland beaches (Walczak 1979),

Yemenis from the People's Democratic Republic of
Yemen (PDRY) eat turtde if food is scarce, and some
islanders, as on Socotra, eat wrtles regularly, Their
catching techniques are varied, including the use of
sucker fish. Chefoniz is netted on pastures ar Khor
Umaira, and a major nesting area has been exploited
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for export, but chis is a nontraditional, commercial fsh-
ery (FAQ 1973),

Omani Arabs catch Chelostia around Kuria Muria and
Masirah Islands and dig up neses of any of the 4 nesting
species on Masirah. There is some exploitation of nest-
ing Chefonia ar Ras al Hadd for export, but only a few
hundred are caught anneally ar this major rookery (Ross
and Barwani, this volume),

The Persian Gulf states have little documented abour
their murtle populations, Chelowia is imporeed into Abu
Dihabi for consumption. In Qarar both Erermachelys and
Chefonsa are earen. Turtles are probably notr consumed
in other states for religious reasons {Ross and Barwani,
this volume).

Iran has a large and poorly surveyed coast. Turtle
meat is not egten for religious reasons, bur eges are
collected throughour the rerritory. On Larak Island,
oil from Dermeckelys is prepared for boar preservation
{Kinunen and Walczak 19710

Pakistan has no traditional rurde fishery of signifi-
cance, but ar a recendy developed enterprise in the
west large numbers are slaughtered and their skins
exported (Salm 1976). These may be Chelania or Lap-
sdochelys. Bggs and mear may once have been eaten in
Karachr (Murray 1584},

India has the largest coastine and the greatest pop-
ulation in the region and turtles are raditionally hunted
in many areas. However, the net fishery in the Gulf
of Mannar is most developed. Eggs and meat of mose
species are eaten and sold in local markers, Chelinia
has been exported to Sr Lanka and elsewhere. Eggs
of Lepidochelys, and recently whole animals, are taken
in large numbers in Orissa and exporeed to Bangladesh.
Possibly many of these nurtles are also taken for leather,
Oil from Dermochelys, and occasionally other species,
is used in boar maintenance, and sometimes for me-
dicinal purposes, India has both imported and exporred
large numbers of mrres and wrtle products, but it also
has the greatesr amount of subsistence hunting in the
region {Frazier, 1980).

The Republic of Maldives includes hundreds of is-
lands. Tortoiseshell has been exported for centuries,
bur as the populace is Moslem, consumprion of eggs
and mear was banned unril recently. In the last decade
maost exploitation provided stuffed animals for tourises,
and subsistence hunters were able 1o realize the equiv-
alent of a months income with the sale of 1 turde
(Dvidi, fee fite., 15 June 1976; Colion 1977).

Sri Lanka is also a rich area for sea rurtles and wrde
culture. According to one estimate, 50,000 people de-
pend on the wetle fishery (Salm 1975), many of them
arpund Jaffna, where there is a ner fishery. Formerly
artisans of toroiseshell worked in the south, but Er-
etmorhelys there has been extirpated. In the past only
Chefomia was eaten, and other species were released if
caught accidentally. Now all species are eaten, and there

Huneing in the Tndian Orear

is tremendous pressure on nestng rortes, Protective
legislation has been ineffective because of pressures
on food resources (Deranivagala 1939 Hoffmann, in
lite., 21 April 1975).

Bangladesh has not been studied, but may support
large numbers of Lepidachelys. "Hundreds” of cggs are
collected from an (7} island off the Sundarban {(Chowd-
hury 1968). Lepidechelys and eggs are imported from
Orissa, India.

Burma is also poorly known, but millions of eges
are reported to have been collected in 2 vear on Dia-
mond Island (Maxwell 1911). Moslems do not ear tor-
tle meat, but most trtles are eaten in the eastern part
of the territory. Lepidachelys is evidentdy the main spe-
cies involved, although Chelondiz is also exploited
(Theobald 1868). The Selung are expert sailors and
fishermen, and they hunt tureles for eheir own con-
sumprion (Anderson 1889),

Summary and Conclusions

Marine turtles are hunted by subsistence fishermen
throughouor the Indian Ocean. Mear, eggs, and oil are
valued foods in most termivories. These, together with
tortoiseshell, have been exploited for millennia.

One of the myths abour subsistence hunting, along
with the belief thar it is completely divorced from mon-
erary considerations, is char it is sustainable and does
not damage a resource, However, there are numercus
examples in the Indian Ocean where human popula-
tions are dense and lacking in protein sources, and their
exploitation, concentrated on breeding turtles, has all
but stopped the animals' reproduction. The most
threatening forms of exploitation are those stemming
from commercial enterprises and involve intense, or-
ganized exploitation for export. The leather and skin
trade is a recent example (Frazier, ms.). In the pasr,
wortoiseshell wus collected in a desulvory way, but with
present-day prices (Mack, Duplaix, and Wells, this vol-
ume), Eretmachelys is now under remendous pressure.

Ideally, subsistence exploitation should be uninhi-
bired, but the present situation over much of the Indian
Ocean indicates chat this is untenable and char unless
serict breeding and feeding reserves are established and
management policies implemented, it s unlikely that
marine turtles will continue o be a significant part of
the subsistence hunter’s diet,
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ABSTRACT

The Southern Africa region has received uneven at-
tention regarding stock assessment surveys. Sourth Af-
rica, Réunion and is dependencies, and South West
Africa-Mamibia have few problems. Mozambique,
Madagascar, and Angola all have extensive sea turtde
popularions bur require more encouragement and as-
sistance, Mauricius and its dependencies need more
dedicared management. None of the 5 species is in
immediare danger of extinction, bur all would benefi
from enforced legislation, and formal protection of
breeding grounds.

Introduction

The Southern African region {Figure 1) has always been
an area rich in sea tureles, Just how rich is difficule wo
assess, but incense exploiration once reached subsean-
mal proportions (see Hughes 1973, 1974a, 1976a;
Leugnon 19700 The exrensive exploitation by the coasal
peoples of the region has been of such imporcance char
the sea turtle s woven throughout the cultural fabric
of some societies, especially in Madagascar (Hughes
1973, 197%5; Perit 1930).

In 1963 the Natal Parks Board started a soudy pro-
gram in Tongaland, where interest in sea wurtles has
been increasing. Hughes's major survey (19744 and b)
between 1969 and 1973 ssrimulated workers in other
areas to pursue independent stadies (Servan 1975%;
Vergonzanne, Servan, and Batori 1976; Lebeau, Gob-
ert, and Durand 1978; Lebeau et al., in press).

Hughes concluded (19742 and b; 1976b) thar § spe-
cies were represented in che area: dhe leatherback tur-
tle Dermochelys coriacea, the green turtle Chelomis my-
day, the loggerhead rurtle Caretta caretia, the hawkshill
turtle Erermochefys imbricata and the olive ridley e
Lepidachelys olfvacea, and thar none was in immediate
danger of extincrion.

For the present review, an arempt was made o ob-
rain first-hand information of the currenc sirarion;



varying success was achieved by writing o the coun-
tries in the region. Some excellent and most rewarding
reports were received. Where no information was
forthcoming the latest dara available, which may be
vears old, was used. Mo apologies are made for using
this marerial because its inclusion wall at least presenc
the siruarion as it was in the recent past.

On the whole the situation remains basically opo-
misric. Some local populations have increased and others
are at least holding sceady.

Present Status

It is perhaps unformunate that this secoion should be
dealt with by country rather than by turtle populations.
Begrerrably, however, conservation measures are ot
equally pursued by all countries, and turdes may be
safe and threatened over a single kilometer of their
feeding range. All the countries reviewed below have
at least well motivared legislation in common. In theory
the sea turtle 15 well protected throughour the area; in
practice the situation is unsarisfactory.

Angola

Dwuring 1971 a series of photographs of nesting leath-
erback rurtles was published in Angola (Anonymous
1971). Regretrably no details were provided but in-
rerest in sea turdes was somulated. Hughes, Huntley,
wnd Wearne (1973) reported thar leatherback, olive
ridley, green, loggerhead, and hawkshill wrides oc-
curred in Angolan waters, and that the first 3 species
were known o nest. The ooly figures available indi-
cated that in certain areas nesting densities were quite
high, for example, 30 tracks on a 300-m strerch of
beach, Some turtle beaches were happily situsted within
the Quigama Martional Park.

Huntley (1974} reported that on a flight south of
Luanda, he saw 613 nests of green rurtles and leath-
erbacks along 150 km of coasdine. Hundey {personal
communication) continued aerial $rveys north of
Luanda and found that sea turtles nest extensively. The
distribution of nesting is very uneven: several dense
concentrations with extensive, sparsely urtilized areas
in berween. There are far more nesting turthes in the
north of Angola, although recent information from Sourh
West Africa, indicating thar loggerheads may nest in
the Skeleton Coast (below), suggests thar nestung oc-
curs in the lona National Park and therefore probably
along the entire coastline where suitable beaches oc-
Cur.

As recently as 1975, exploitation was for domesric
use only. Eggs were taken before adult rurtles and only
occasionally was a turtle killed to sell its carapace oo
EOUrisEs,

There was no official protection untl 1973 when a
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law was proclaimed enforcing vigorous protection and
carrying a substantial fine for harming a sea turtle,
USE300. But the law was not enforced. No derails are
available on the recently revised legislation or on the
current sitwation. Despire hopes o the contrary, An-
gola could oot be included in Southero Africa survey.
Angola thus remains unsurveyed in detail; a thorough
quantitative assessment of the country's large remain-
ing sea rurtle popularions is highly desirable.

Somtbwert Africa-Namibia

In 1844 a Caprain Morrell reporred char rurtles nested
on Bird Island and at Sandwich Harbouwr (23° 3578,
14" 28°E) “. . . preen mardes also visic the sandy beaches
for the usual purposes™ (Morrell 1844),

Those beaches are now protecred within the Na-
mihia Dresert Park, burt there are no recent records of
sen turtles nesting in this area. It is also unlikely that
the nesters would be green rurtles as it would be un-
heard of for green turtles to nest in such temperare
warters. It seems more likely that the turtles were log-
gerheads, Becendy it has been found char loggerheads
are occasionally found in the Skeleton Coast Park. The
number of nesting turtles has not yet been established,
bur they are in no danger as the area in which nesting
occurs 15 uninhabiced (B, de la Bar, personal commu-
NICATI).

Stranding records indicate that leatherbacks, log-
gerheads and the occasional green turtle do frequent
the warers of Southwest Africa. Coastal surveys are
currently being carried out by the Penrith Seare Mu-
seum, Windhoek.

Republic of South Africa

All 5 species are recorded from South Africa (Hughes
1974a), but only 2 species, leatherbacks and logger-
heads, are known 0 nest in the Kwa-Zulu coast, an
area known locally as Tongaland (the local black tribe
i% the aMa-Thonga).

The first laws to protect sea turtles in Macal were
passed in 1916, These laws have been progressively
updared uncl che preseot when sea furtles are pro-
tected from all forms of exploitation or interference
by Secrion 101 of Ord. 19 of 1974,

Since 1963=64 a tag-study and protection ream has
patroled beaches of Tongaland nighdy from Ocrober
through March. Excellent cooperation has been ob-
tained from the Tonga people, and for the past few
years staff from the new Kwa-Zulu Conservation De-
partment have joined the Matal Parks Board o share
the protection effort.

Eesules in general have been promising. After a dec-
ade of little change both populations appear to be in-
creasing (see Hughes, this volume, Figures 1 and 2).

GEORGE B HUGHES
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Figure 1. The Southern African Region showing existing marine reserves and parks and some areas secommended for
PrOECTive Stans.

Loggerheads have gone from a low of 184 (discounting
194364 which was mainly explorarory) vo 408 { 1978
79 and leatherbacks from 5 (1966-67) to 70 (1977-
78).

Considersble attencon bas been given to hatchling
and adule discriburions in the sea. Figure 2 illustrares
the distributions of sea turtles tagged in Tongaland and
recaprured elsewhere. It can be seen thar the Tonga-
land protected beaches are “home” to turtles found
along half of the Bast African coast and the west coast,
at least, of Madagascar,

Since 1963 numerous pleas have been made for the
total protection of the Tongaland Coast and an offshore
zone. On 23 February 1979 the South African gov-
ernment declared an 80-km section of the coast from
Cape ¥idal to Sodwana Bay a marine reserve. The most
important sea turtle breeding beaches were excluded
because the area fell under the jurisdiction of the Kwa-
Zulu Territorial Authority. On 3 June 1979 the Cab-
inet of Kwa-Zulu resolved (Resolutnon 187/79 that
steps should be taken to declare a furtcher strip of the
Tongaland coast a marine reserve. This srrip will streech
from the Mozambique border south for some 61 km,
and embracing almosr all of the as yer unprotected
turtle beaches. Pollowing the next session of Parlia-
ment the furure of the Tongaland nesting populations
should be safeguarded.

Sea tartles are not generally exploired in South AR
rica and the general artitude of the majority of the

Conservation in Somthern Africa

populace is conservarive, It is the policy of local con-
servation bodies, however, o protect the interests of
local people, when possible from a conservation point
of view. Once rurtle popularions in Tongaland increase
to a sarisfacrory level, it is intended to harvest a minor
number. Because the popularions have not yer reached
sarisfactory level, this program is of theoretical interest
only.

Mozambigue

With 1,300 km of tropical coastline Mozambique is
rich in sea turdes with 5 species recorded in the ares
(Hughes 197 1a). All are adequately proreceed by the
Hunting Law (Designation Mo, 7/78 of 18 April 1978)
and Decree No. 117/78 of 18 May 1978 (Anonymous,
1978).

Diespite these laws, local authorities have difficuldies
in controlling the killing of sea turdes or ege collecting,
The problem is simply that this new stase does not
have the personnel or resources to provect adequately
or cover the lengthy coastline, There is no legal ex-
ploitation, and that exploiadon abour which some-
thing is known is serictly domestic and is believed o
result in minor illegal export of tormoiseshell by our-
ists.

At the 4 marine resecves in Mozambique, sea turtles
receive more intensive protection: Reserva Especial do
Mapuro, Mapuro Province; Illia de Inhaca; Parque Na-
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Figure X BRecovery sites of logpechead females ragged in Tongaland, Maral, South Africa, 1963—04 o 1979,

cional de Bazaruto, Inhambane Province; and Com- there is a decling in sea rurtle populatons.
plexo de Marcomeu, Sofala Province,

It is poo early o see whether proecrive effors, es-
pecially 1o the Maputo Beserve, are having any ben-
eficial effects, bur it is suspecred thar in most areas The coastal waters of Madagascar are host to 5 species

Madagascar
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of sea turtle: green, loggerhead, olive ridley, hawkshbill,
and leatherback rurtles, Figures 2 and 3 indicate quite
cleary char protecred colonies of sea murtles such as
Tongaland, Buropa and Tromelin are of great henefit
to Madagascar,

This is no minor contribution. Hughes {197 1 b dur-
ing a survey of Madagascar calculared thar the sea turtle
resource is considerable and extensively explodired. Over
13,000 individual rurtles are killed along some 600 km
of the southwest coast of Madagascar every year, The
past exploiration of hawkshills for the tormiseshell rrade
is legendary (Hughes 1973). Even recently, a single
taxidermist shop in Diego Saurez had a licence to take
400 hawksbills annually. Throughout ehe country stuffed
juvenile hawksbills are displayed for sale in almost every
major market place and general store. All other species
are exploited mainly for domestic consumption, but
the juvenile hawksbill is an article of commerce (see
also Mauritius, below) and is undoubredly the most
threatened species in the territory,

All this exploitation occurs despite the existence of
perfectly adequate sea turtde protective legislation,

1) Resolurion of 23 May 1923 (J.O. a/vif23 p. 439)
insritured areas reserved for turtdes: Mosy Ovambo or
llor Boise, Diego Province; Nosy lranja, Nosy Bé
Province; Chestecfield Island, Morondava Provinee;

Mosy Troeon, Tulear Provioce; Mosy Ve, Tulear
Province; and Europa, (now under French control, see
below). "The protected species are the green trde
(Chelonia mydas) and the hawksbill (Chelenia fmbri-
cata)”™ [1i].

2) Resolution of the 24th Ocrober 1923 (1.0, 17/
11/23 p. B36) stares: “Ir is forbidden o caprure sea
rurtles; when they are laying; and when the width of
the carapace, measured across the plascron, does not
exceed (,.530m."

Regremably surveillance is minimal, and the legis-
lation iz ignored by most fishermen. The problems of
any law-enforcer, wrying o persuade the Sakalava or
Yezo people to stop eating sca turcles, are almaost in-
surmountable. Sea urdes are woven into the very cul-
rural fabric of these coastal peoples who pracrically
revere the animal.

There are no coastal marine reserves where the green,
hawkshill, loggerhead and, possibly, olive ridley wetle
can nest unmolested. A slow and sready disappearance
of these species must be expected unless positive ac-
tion 15 taken.

The problems facing Madagascar are similar s those
of Mozambique. Ir, oo, i3 a large and poor counery
that simply cannot afford adequate law enforcement,
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Figure 3. Recovery sites of green vurde females tagged on Europa and Tromelin Tslands, 1970=74.
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Réunfon and lis Dependencies

One of the most rewarding areas for sea rorde soudy
and conservanon i Béunion Island with its dependant
islands: Europa, Tromelin, Juan do Mowva, Les Glo-
reuses, and Mayotte (Figure 1),

All sea purtles are proteceed from caprure in Réunion
itself, and the outer islands have full nature reserve
starus with complete provecuon of rurdes, nests and
harchlings. The lawr 15 not broken on the islands, but
a very few rurtles are killed by fishermen on Réunion.

The most common species, virtually the only species
s0 far found nesting on the islands, is the green turtle,
Chelonia mydas, Some hawksbills, Erermochalys rocbri-
cata, are seen occasionally on Europa and Tromelin,
and loggerheads are infrequendy seen in the waters
around BEéunion but are not resident (Hughes 1974a).

Since 1970 a number of research programs have
been conducted on some of the islands, The fiese, was
conducted by Hughes (1970}, on Europa. He was fol-
lowed by Servan {1975%); Vergonzanne, Servan, and
Batori (1976); and excellent work continues under Dr,
Alain Lebeau (Lebeau, Gobert, and Durand 1978, in
press), Vergonzanne, Servan, and Batori (1976) and
Vergonzanne (in press) have produced repores on the
Glorious Islands (Les Glorieuses), and Batort (1974}
prepared a reporr on Tromelin Island., Annual esti-
mates of green turtle females nesting on each island
have varied somewhat and are summarized below:

Number of
Tslands Sfemales Sowree and publication dare
Europa®
1970-71 4,000-5,000 Hughes 1970
197374 3,000 Vergonzanne, Servan, and
Batori 1976
1977=78 1,501 Lebeau, Gobert, and

Durand 1978
197879 9.000-18,000 Lebeau, et al., in press

Tromelin
1970-71 200400 Hughes 1974a
197374 3,000 Lebeau et al., in press
1973 GO0 Vergonzanne, Servan, and
Batori 1976
1977 1,000 Lebeau, Gobert, and
Durand 1978
1978 4 400 Lebeau et al., in press
Cilorious
1973 TO—80 Yergonzanne in press

* As regards chis past season the number of eggs hdd exceeded 5.4
o | e,

There are no available figures for Juan do Mova, but
populations appear 1o be very limited, Frazier (this
volume) deals wich Mayotoe.

Many hundreds of green urtles have been agged
on Europa and Tromelin, lesser oumbers on the Glo-
rious Islands. Figure 3 illustrates the recoveries of tur-
des from these areas and shows that Madagascar de-
pends heavily for its harvests on the islind rookeries
proteceed by the French,

Mo exploitation of adult green turtles occurs on any
of the islands, but 20,000 hacchlings have recently been
captured on Europa and transferred to the main island
of Béunion for market rearing by a firm called Com-
pagnie Réunionnaise d' Aquaculture et d Industries Lit-
eorales. All collecuon of hatchlings is undertaken by
the Scientific Institute. Every hatchling collected
emerges in daylight, a time when it would almost cer-
wainly have been taken by frigace birds (Fregata minor
or F, arfel),

It is stressed, therefore, that this “exploitation” pro-
gram in no way interferes with the narural survival ree
or recruicment of green rurtles on Europa sland.

The rearing station, situated near the town of St. Leu
on the southwest coast of Réunion, intends o sell s
produces abroad, These exports are expected evenou-
ally to reach 108 ro 200 tonnesiyr.

Conservation in the areas under French control 1s
admirable, and there is no need for concern.

Mawritins and Itr Dependenctes

Sea turtles no longer nest on che shores of Mauritius.
Ies law protecting sea turtles is widely disregarded. For
example a recent report stated that “at presenc Erei-
mochelys are being captured in places like Rodriguez,
Madapascar and Agalega, stuffed and sold to courises
for Bs. 300—per turtle.” Further, a recent claim for a
tag return was submirred by a fisherman who caughc
the rurtle in his nee on Mauntius,

The 5t. Brandon Island fishery for green rurtles con-
tinues (Hughes 1976a), and the exploitation figures
over the pase 37 vears indicare no sharp decline. Some
10,880 turdes (mean 295 rurtles'yr) have been re-
corded as killed. However, the wll almose certainly has
been higher counting the turtles consumed on the is-
lands and thus nor on record.

Artempts to obtain more up to date details have not
succeeded. It is understood char in additon o Morth
Island, which had always been protected (if not always
sacrosance), Frigate Island has also been declared a re-
sErve,

Hughes (1976a) recommended thar, if a local sea
turtle farm be established on Mauritius, the harvest of
green turtles on St. Brandon should be sericely limiced
to 130 for at least 5 vears; chat there should be o closed

GEORGE R. HUGHES
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season, and that hawksbill exploitation should cease
forchwith. Maurition authorities do not seem to have
implemented any protecive Moasures,

Dizscussion

Dwring the last 5 vears, only limited changes have oc-
curred in the conservarion situation of sea turtles in
the Southern African region, Hughes {1976b) listed
19 areas in the region that, if given Park status with
full protecoon, would assist variouws species of sea turtle
to survive. Some of the 19 have been raised or are
about o actain oo Park status: 1) Souch Africa, the
Tongaland Coast; 21 Mozambique, Parque Nacional de
Bazaruto and the Reserva Especial do Mapuro; 3) Ré-
union, Europa's 4 islands, and Juan do Nova; and 4)
Tromelin and Les Glorieuses.

There appears to be an additional protecied island
in the St Brandon Archipelago, bur this i3 the work
of the private company workiog on the islands and nor
the acrion of the Mauritnus government. In Angola it
is fortuitous that many turtles nest in the Quicama
Marional Park.

Even these modest advances are nor enough, and all
5 species would benefit from enforced legislation. This
15 not sugeested merely from an esthedc point of view
not from any particular plea for sea turtles as creatures
thar have a nght to exist as does any other creature,
This is for the benefit of the peoples of coastal South-
ern Africa themselves,

There is no doube that turtde populadons respond
readily o protecrion of the nesting grounds provided
that the numbers of turtles has not reached o low a
level. Two good examples of such responses are the
Europa Island green turtles and the Tongaland sea rur-
des. Borh populations have undergone varying degrees
of persecution from which the Europa green rurtles
appear to have completely recovered and loggerheads
and leatherbacks in Tongaland are gradually increasing
in numbers.

In Southern Africa, where the hunong of sea rurtles
and the consumption of turtle produces are eradition-
ally regarded as a right and not a privilege, wrede con-
servation must be applied in recognition of the sea
turtles’ role as a narural resource. Preservarion for es-
thetic value alone in a protein-poor region 15 hardly
justifiable and can expect only mited, f any, support
from government bodies incapable of providing sub-
stitute sources of protein. On the other hand, govern-
ments should not jeopardize the resource as a whole
by using such reasoning as an excuse for inaction.

Adequate and convincing proof of the viability of
sea turtle populations 15 available, and the responsi-
biliry for the conservation and management of this re-
source lies in the hands of indvidual governmenis.

Conservation rn Sonthern Africa

South Africa, Béunion Island and Mamibia do nor ap-
pear to need any further encouragement, With Maur-
irius and Réunion, we have 2 opposing situations. Ré-
unton has only bmited and well controlled “exploitatnon™
for the benefit of its own people but expends a not
inconsiderable amount of time and effort for the ben-
efit of the coaseal peoples of Madagascar, Mauritius
makes virtually no effort o safeguard an ancillary source
of protein for its own people, and seems oblivious to
recommendations and appeals. Mozambique, by con-
trast, is only too well aware of its shortcomings and
requests further assistance and guidance.

The economic potential of well managed marine re-
serves containing sea turde populations can hardly be
meusured. Along thousands of kilometers of coastline,
sea merrles could range freely and could be harvested
by coastal fishermen in cheir traditional manner. Ma-
rine reserves would form the source of stock.

The tourist potential of marine reserves should also
be considered and their concomitant revenue-sarning
potential. Well-targered educational programs can
greatly enhance the value of the reserves and the pres-
vige of the country involved.

Except in cases of dire extremity, all conservarion
effores should contribure education, appeil 1o esther-
ics, and generate some financial return. Sea ourele con-
servarion need not be an exception, Indeed, few other
animal groups can meet all 3 coveria in retuen for a
modest financial expenditure,

The resilient sea turtde has survived, in some cases,
centuries of exploitation. As a source of high protein
food, they are an importane facror in the lives of the
developing peoples along the coasts of Southern Af-
rica. Given peace during che nesting season, the sea
turtle can continue to be an important food resource
and can, with minimal management, increase its con-
tribution to the well-being of the peoples of the Souch-
ern African region.

ARecommendations

It is recommended that the following regions should
be considered for state-established and protected ma-
rine parks in order to further improve the survival of
sed turtle populavons in the region; 1} Mozambique:
Primeiras Islands, Querimba Islands; 2) Madagascar:
All the areas mentoned above under Madagascar should
be redeclared Marine Parks or Mamre Beserves and
the Barren Islands should be declared a sanctuary, In
addition, sancruaries should be declared for logoer-
heads at the 5t Luce area north of Port Davuphin and
for hawksbills on the Vohemar-Sambara Coast; 3)
Maurivius and its Dependencies; The entire 56 Bran-
don Archipelago should be declared a marine reserve
albeir with limited exploitation of its natural resources



tfish, turdes, rock lobseers) being allowed under state
contral with limits vigorously enforced.

Quancitative research involving sea turtle experts
should be encouraged on the coasts of Angola, Moz-
ambique and Madagascar in order to ascertain the size
of those populations identified by the early general
SUCVEYS.
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To facilicate the survey of the marine turtles found in
the Eastern Atlantic Chcean, this region may be divided
inte ¥ major areas: European Atlantc Warers; Maca-
ronesian Waters; and African Adancic Warers,

Europasn Atlantic Watera

European Atlantic Warers (EAW) comprise the eastern
part of the North Adantic Ocean, bordering upon Eu-
ropean coasts, together with the seas, bays, channels,
ind esruaries connected to it, and extending from Ice-
land in the northesest and Morth Russia in the northease
to Punta Marrogqui, Spain, in the south. In this way
EAW include the Barents Sea, North Sea, Baltic Sea,
Irish Sea, British Channel, etc,; the Medirereanean is
not included (Brongersma 1972:5).

Five species of turtle have been recorded from these
witers. In order of frequency these are: the leathery
turtle or leatherback, Dermochelys corviacea (L.); the log-
gerhead, Caretta caretta (L.); Kemp's ridley, Lepidache-
lys kempi (Garman); the green turtle, Chelonia mrydas
(L.}; and the hawksbill, Erermochelys fmbricara (L),

In the pase it has been assumed char the wrdes found
in these waters were just poor waifs that had lost their
bearings. Wandering around aimlessly in the ocean,
willy-nilly they were borne along by the currents even-
rually to perish on Buropean coasts. Indeed the climate
of the arca does not allow breeding there, and in winter
it is definitely unfavorable even for the most hardy
turtle to stay and survive. An exception may be the
seas off the southern part of Porrugal and aleng che
south coast of Spain. In summer, turtles may mowve
northwards to fairly high latitudes. The record is held
by & young C. sareita caprured alive ar Murmansk (68°
33'N) (Konstantinov 1965:111; Brongersma 1972:110);
to get there, the turde must have rounded the North
Cape (71° 10°'N) and Nordkyn (71% 05'N). The second
best is the D, corfaces, taken alive in Seprember 1958
off the Norwegian coast at 69°18'N {Holgersen
1960:135; Brongersma 1972:32),



In years gone by much of our knowledge abour the
occurrence of turtles along the wesoern coass of Eu-
rope was based upon juvenile C. coretfa and L. Eemps
being washed ashore in winter, dead or dying, Obser-
vittions on turtles sighted at s=a were scarce at the ome,
and this is not o be wondered at. Mever being nu-
merous, small loggerheads and Kemp's ridleys casily
escape notice, In regions, such as Porugal, where log-
gerheads were stated to be common (Themido 1942:21;
except in the Mocch, Ferreira 1893:26), nor much at-
tention was piid to them, and the majority of the our-
thes observed were not recorded individually as to place
and rime. In fact we do not know how many young
turtles sctually come to EAW, nor do we know whether
any of chem succeed in turning back before the cold
sets in. From stranded specimens we know char ar lease
some {of perhaps most) die in northern wacers; che
chances of perishing are grearer the farther north the
turtles have traveled.

If we geill have some doubes about whether C, caretta
and L. srerpr succeed in returning to warm waters, there
is licele doubr thae D, corfaves does. Once considered
extremely rare, the number of observations has groern
considerably in the last 3 decennia, and today we know
thar [V, rerfaces is a regular visitor oo the area. Before
1951 only 68 records (since 1729} were available; che
vears 1951 o 1971 gawe 116 records (Brongersma
1972, Table 3a); and since that time many records have
been added, for example, from Ireland, the Nether-
lands, and Portugal.

Duron-Defreone (1978:68-77) added scores of re-
pores from France. Ie has been stated (Moulton 1963;
Broogersma 1972:101) chac £, rerfgces may travel in
groups, and indeed today we have various records of
2, 3, 5, or 6 turtles being sighted wgether. Once 12
turtles were observed in a restricted area (Duron-De-
frenne 1978:79, 83}, Thus, D). cordaces is a fairly stable
element in the fauna of EAW, and especially so in che
Gulf of Gascony along the south coast of Britanny and
fromn there southwards to Biarritz (Duron-Defrenne
1978:68-77). The fact that the majoricy of the records
stem from the area of the islands of Ré and Oléron,
west of La Kochelle, may be due to the research being
orgenized from La Rochelle, Some of the leathery tur-
tles die in summer from drowning when they become
entangled in lines attached 1o lobster pots, or in ners,
or when they are hit by ships' propellers. However,
the fact that relatively few specimens that show no
wounds wash ashore in wincer indicates thar the ma-
jority of D. coriacea visiting the area in summer, leave
for wrarmer waters before wincer sets in.

Chelonia wrydas, the green wrtle, i rarely encoun-
tered. The situation is complicated by the facr rhar
before the second world war, green turtdes used to be
shipped alive o Western Europe to the manufacrurers
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of turtle soup, Turtles thar died during the voyvage were
jectisoned, and among these [ count the green turtes
wiashed ashore on the Durch coase in 1934 (3} and
1937 (1} (Brongersma 197 2; 180, 181). | know of only
2 records from EAW after the shipping of live turdes
had been abandoned: one is that of a voung green wetle
rearapace 350 mm) stranded alive ar Petren, the Neth-
erlands, the other {carapace 362 mm) caprured alive
in the Ria de Arosa, norchwest Spain (Brongersma
1972180, 18G). These 2 1 believe to have reached
EAW on their own. It may well be that some of the
French and Spanish records from the ninereenth cen-
tury {Brongersma 1972:185-87) belong in che same
class, bur there is no proof, That Ch. mydar is found
occasionally on the Poruguese south coast 15 substan-
tiated by a half-grown specimen from Algarve (Musen
do Mar, Cascais).

Erstmechelys fmbricala has been mentioned various
times as occurring in EAW. As vet | koow of only 1
specimen from this area. It was found in the Channel
(Brongersma 1972195}, but we do not knowr the exace
locality, whedher it was dead or alive, or who found it
In B instances specimens reported oo be hawksbills
proved to have been misidentified: 5 were C. ceretta.
and 3 were L. &empyd (Broogersma 1972:194). Further
proof is needed to show that the hawksbill really does
come to EAW on its own,

Summarizing, we may state that D, corfaces, O, car-
etta, and L. demrpd are visitors o EAW, and of these D.
corfares i5 4 pegular vigsivor af least to French waters.
The queston arises as oo the origin of the oureles found
in EAW. For L. dewipr the answer seems ro be simple
s the ooly known nescng beaches are o be found in
Tamaulipas on the Mexican Gulf coust. We must con-
clude that the juveniles, after passing from the Gulf
inte the Atantic Ocean through the Flocida Seraic,
crossed the Adanoc o Europe and, as will be men-
toned below, also to the Arores and to Madeira, Most
C. caretta found io EAW are voung specimens, and it
seems likely that they too came from the western Ar-
lantic. However, the possibility cannot be excluded
that some C. caretia, for example, the few adule spec-
imens found in northern EAW, came from populations
living farcher ro the South, or that they came from the
Mediterranean (Broogersma 197223839

Only in Porrugal is C. cererta exploited but, accord-
ing to recent information, in a very limited way.

For individual records for each of the species men-
tioned see Brongersma (197 2), where detailed lists are
Eiven.

Maceronesian Waters

Macaronesian Warers (MW comprise the seas around
and berween the Azores, the Madeira Archipelago, the
Selvagens Islands, and the Canary Islands. As in EAW,
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the MW do nor harbor breeding populations of rurtles,
The same fve species are iovolved, Carella caretia is
by far the most common species; Lepidochelys bempy,
Chelonsa mydas, Erstmochelys imbricata, and Dermachelys
cortaces are known from relatively few records.

The Loggerhead Turtle, Caretta caretta (L)

Carefta caréifa occurs in large numbers around the
Agores, and in the seas north of chess islands {to abour
42°N) (Brongersma 197 1;106; 1972: Chare 5). It has
been stated (U.8. Department of Commerce 1978:64)
that | estimated 4,000 loggerheads were slaughtered
annually in the Azores, bur this is @ misunderstanding.
The estimare of 4,000 is tha: of Mr. Dalberto Teixeira
Pombo (of Sra. Maria, Azores) for the number of log-
gerheads killed annually in Madeira (iw firr., 160vi, 1969),
However, in this lerer Mr. Pombo indicares thar in
the Arores the demand for the loggerhead for human
confumption was increasing. Large numbers of O, cae
etta are also found around Madeira. Following a visit
te Madeira in 1967, 1 estimared the number of log-
gerheads slaughtered annually to be 1,000 (and prob-
ably more); Mr. Pombo arrived at a number of 4,000.
Recently, when | again visited Madeira, 1 found the
exploitacion soll poing on, in g somewhar different
manner. During my 197 wvisit, | gor the impression
that loggerheads were slaughtered for human con-
sumption and that as a side-line the cleaned-out turtles
were stuffed o be sold o tourises. The slaughrering
was more or less a home industey at the time, During
my visit in July 1979, it appeared thar the torles were
not slaughtered primarily for human consumprion, bur
for che tourist rrade. In 2 souvenir shops, 1 and 2
loggerheads, respectively, were on sale for 800 escudos
each {abour US$20). In another shop {annex work-
shopl, 29 loggerheads were drying on the roof, As the
number of cruise ships visiting Madeira had declined
since 1967, local sales have decreased; chis is compen-
sared, however, by exporting stuffed rurdes 1o the Ca-
nary Tslands where they can be sold to tourstss. The
turtles vary in carapice length from abour 25 wo 50
cm. Larger loggerheads may occasionally be slaugh-
tered locally for human consumprion, bur these are not
seuffed, as tourists will not take home cumbersome
adulr loggerheads, The murtles are caughr by fishermen
at night from fairly small boars while fishing with hook
and line for the epads preta or scabbard fish (Apban-
apws cartw Lowe). Should they chance upon loggerheads
during the night, they are caprured whenever possible.
Slaughtering and sruffing is not a home indusory any
more. Behind the Funchal fish marker only 1 man was
at work on turtles, On 9, 11, and 17 July, I saw 9, 3,
and 8 loggerheads, respectively; I was rold that none
was obtained on 10 July. Within 2 months (May and
June} the man had dealt with about 200 ortes (all
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loggerheads); in winter he gers fewer specimens. [ do
not know whether there are other slaughrerers around
Funchal. My informants believed char 4,000 logger-
heads annually would be too high & current estimarte,
bur it was believed thar 2,000 a year mighe be correct.

Caretta caretta i3 also known from the Selvagens [s-
lands (carapeces found on the island in the Rijksmu-
seum van MNarwurlijke Histone [RMNH], Leiden, the
Netherlands). The species is found in the Canary Is-
lands. Steindachner (1890:30%) recorded the presence
of C. carette off Gran Canaria and Tenerife, and he
scared thar it was somewhat more common along the
coasts of Lanzaroee, | saw 2 small specimens taken in
the waters off Gran Canaria in 1966. On a visit o
Tenerife in 1979, [ learned from a fisherman that C.
raretta was mote of less regularly taken in summer, all
small specimens. He showed me a juvenile {carapace
abour 23 cm) which he had ar home in a bathtub. On
26 March 1975, while on a ferry from Los Christianos,
Tenerife, 1o San Sebastian, Gomera, [ saw a small ©,
caretta off the Tenerife cosse, The Maturmuseum
Senckenberg, Frankfure a. Main, Federal Republic of
Germany, has a loggerhead shell from Punra Reringa,
Island of Hierro (Brongersma 196#:129) In an ad-
vertsement in the periodical “Delphin, Revoe der Un-
terwasserwelt” (August 1973:26) o recruit scuba di-
vers to come o Hiereo, it is stated “dom wo ooch
Seeschildkriiten zu sehen sind” [where one still can see
marine turtes]. In a swimming pool near Jaméo del
Apua, Lanrarote, there were 6 turdes, all loggerheads
as far as [ could see.

Whether there is any exploitation of loggerheads in
the Canary Islands, 1 do not know, Considering cthe
small size of the specimens found in the area, exploi-
ration for human consumption does not seem likely.
The face thar small specimens are caprured fairly reg-
ularly in summer may have led 1o some exploication
far the tourist trade. However, since smuffed rurtles are
imporeed from Madeira for the souvenir trade, it is
unlikely that large numbers are caprured in the Canary
Islands,

The Kemp's Ridley Turtle, Lepidochelys kempi
(Garman)

A very young specimen {carapace 99.7 mm) of Lepi-
dochelys kempi was found on Corvo, Azores, in 1913
by Col. F. A. Chaves (Mus. Monaco, no. 2660; Der-
aniyagila 1938:340; 1939:1—4, 2 figures; Brongersma
1972:265, Figure 30; Pricchard and Marquez 1973:26):
3 specimens have been recorded from Medeira (sum-
mer 1949, Museu Municipal, Funchal, Madeirs, no,
3978, May 1930, Matormus. Senckenberg, no, 41057
summer 1930, Mus, Mun, oo, 3194; Brongersma
1968:133; 1972:266, Figure 31). The species has not
been recorded from the Selvagens and Canary Islands.



The Greem Turile, Chelonia mydas (L.

The green rurtde has been found in the Azores and in
Madeira, but there are very few records. They are rep-
resented in the Museu Machado, Ponee Delgado, $io
Miguel, Azores, and in the Museu Municipal, Funchal,
Madeira. Old records, like the one by Droug (1861:129)
who states that Chelowia mrydar [sic] is not rare in the
Azores where it provides the inhabitants and the sea-
farers with a healthy and rather agreeable food, may
have been based on a misidentification of C. caretra,
probably because most people considered the green
turtle the only edible one, The green turde has been
recorded from Madeira, by Mertens (1935:89), Sar-
mento (1948:262), Maul (1948;295), and Brongersma
(1968:134, Museu Municipal, Funchal, no. 222472),

There is as yer no record of Ch. mydar from the
Selvagens [slands, and bur a single record from the
Canary Islands (Tenerife; Duméril, and Bibron
1835:544),

The Hatwkibill Turtle, Eretmochelys imbricata (L.

This species has been found in the Azores and in Mad-
cira, and i is represented in the collections of the
Museu Machado, Ponte Delgado, and of the Museu
Municipal, Funchal, bur it must be considered very rare
in the area. From Madeira it has been mendoned by
Mertens (1935:89), Maul (1948:295), and Brongersma
{1968:135). It has been found in the Selvagens Islands
{specimen in RMNH, Leiden); 1 do not know of any
record from the Canary Islands,

The Leatberback Turtle, Dermochelys coriacea (L.

Dermochelys corigcea has been observed in the Azores
and in Madeira, bur there are few records, for example,
1 female captured off Vila Franco do Campo, Séo Mig-
uel, Azores, 31.v. 19606 (Brongersma 1970:333), and 1
taken off Mosteiros, west coast of Sio Migoel, 9.8 1977,
Museu Machado, Ponre Delgado, Sio Miguel, From
Madeira, the leatherback or leathery rurtle was re-
corded by Sarmento { 1948:264), Maul (1948:295), and
by Brongersma (1968:135, female, south coast of Mad-
girg, 19vin195%, Museu Municipal, Funchal, 5952
Pricchard 1971:32). Sarmento {1948:262) refers o 6
leathery turdes having been seen near the cousts of
Madeira in the preceding 10 years. As yer there are
no records from either the Selvagens or the Canary
Lslands, bur it is very likely that occasionally or rarely
the species appears in these islands.

Wast African Waters

West African Waters (WAW) comprise che warers along
the west coast of Africa, from the Seraies of Gibralear
o Cape Agulhas (South Africal, including the Cape

Verde Islands, the Bissagos slands, and other islands
close to the African coast, as well as the islands in the
Gulf of Guinea, such as Fernando Pdo, Sic Thome,
Principe and Rolas, and St, Helena, Bur little reference
will be made to the rurtles of Angola, Southwese Africa,
and Sourh Africa, as these countries will be dealr with
at more length in the contribution of the Southwese
Indian and Sourheast Atlantic Oceans by Hughes ithis
vilumie),

Recendy, Ross er al. (1978) reviewed the present
status of sea turtles, The maps indicating the principal
nesting beaches indicate 2 nesting sites on the west
coast of Africa: those of Lepridochelys olfvares in Senegal
and Angola, No nesting is indicared aon the west coast
of the African continent, or on the islands for Carerrae
caretta, Chelonia mydar, Evetmochelys imbricata. and Der-
mockelyr corfacea. Indeed recent information about the
presence and nesting of the various species along the
west coast of Africa is very scarce. Where such infor-
marion is lacking, it may be of use o point to infor-
mation obtained in the past. It is hoped rhar this may
stimulare people o obtain information abour the pres-
ence of turtles, their nesting, and also about the ex-
ploitation and other dangers that threaten vanous pop-
ulations of turtes in their councries. OF course, records
do exist {for example, those of Loveridge and Williams
1957484, 489, 494, 497, 502), bur sometimes the
author and date of the records are hard to trace feom
lists. Therefore, | give fairly detailed lises of records
for the 3 species found in WAYW with references o
literature (if possible co the original reference; some-
rimes later references are given).

There was a time when Lepidorbelys alfvaces was not
recognized as a distncr species; the specimens were
placed with Caretra caretia. One of the best known
examples is Gadow's paper (1899) in which he devel-
oped a theory about the reduction of the number of
scures in the carapace, during an individual's growth
based upon a comparison of harchlings, which in face
were L. offracea, and halfgrown and adult specimens,
which were C. caretfa, Accepting C. caretfa and L. aff-
rares as distinct species, the following records musc
be transferred from C. caretta to L. alivaces: San Pedro,
Ivory Coast, by Loveridge and Williams {19%7:494),
and that from Cameroon by Nieden (1910:3, 5). Boett-
ger (1888:18) recorded a specimen from Banana, Zaire
as Thalarochelys olffvacea. and Bocage (1895:6-7) erans-
fecred i o Thalarrechelyr carerta (Fe., C. careita), buc
it should be recurned to L. ofirares. A harchling figured
by me as C. caretta (Brongersma 1941; Figure 5c) is
in fact a hatchling of L. s/fracea (from Liberia), e may
well be thar che record of C. careiia from Cameroon
(Tornier 1902:663) was also based upon L. affraces.

Observarions of rurdles in WAW at some distance
from the coast were made by the Guinean Trawling
Survey (GTS); 1 have indicated as best [ could, the
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positions of the vanous stations.

Lepidiochelys kempi has not been recorded from WAW.
Pasteur and Bons (1900:101) consider it possible thar
the species might accidentally reach the Moroccan coasc
As the species i3 known o enter the Mediterranean
(Broogersma and Carr, in prep.) ic might strand on che
Moroccan coasts bordening the approaches i the Serades
of Gibraltar. Bons (1972:120) lists Lepidachelys offpaceas
Eemprr under the species thar probably are o be found
in Morocoo, or which should be looked for.

The Loggerbead Turtle, Caretra caretea (L.}

The following localities have been recorded. Morocco
(Bons 1972:10) Menasea (north of Kenitra, about
34.36°M, Pasteur and Bons 1960:27);, Mogador (Pel-
legrin 1912:256); plage Blanche (the coasr berween
the former Spanish possession of Ifni and Rio de Oro,
Pasteur and Bons 1960:100). Rio de Oro (Carr
1952:382). Mauritania: western part of the Baie du
Léwrier (about 20.40 to 21, 10°N); Banc d' Arguin (Mai-
gree 1975:1158-119 not seen), Maigrer 1977:11=12;
Trotignon and Maigret 19772728, {not seen). Cape
Verde Lslands (Berrin 1996:91, 105; Bannerman and
Bannerman 1968:54); Sao Vicence (Bocage 18900006,
a very young specimen); Sdo Vicente and Sal ( Angel
1937:1696); Boa Vista (Schleich 1979:12). Senegal:
Hann, Joal, Fadiouth (Cadenar 1949:19); Dakar, plage
des Almadies, Gorée, Kayar (Cadenar 1997: 1371,
1373); Cap Verr (Dakar, Gorée, Kayar) (Maigret,
1977:11, 12); iles de la Madeleine, off Dakar (Dupuy
and Maigret 1979:4). Guiné-Bissao, GTS II, LR, Sta,
22, 1L37°N, 17.01.5"W (Williams 1968:98). Sierra
Leone: GTS I, LR Sca. 972, 07.54°N, 11.37°W (Wil-
liams 1968:98). Ghana: GTS I, LE, Sta. 30/2a, and 32/
1b (Williams 1968:98). Gabon {Loveridge and Wil-
liams 1937:404, perhaps L. offpacea ¥). Congo: Pointe
Moire (A. Crosnier, i fir., 16.iii.1968), [ts presence
in Angolan waters has been reported by Hughes,
Huntley, and Wearne (1973:58).

I. Blache (¢n fitr., 2200 196G8) stares that curtles are
rare around the island of Gorée, and A. Blanc is# firr.,
0.1ii. 1968) also is of the opinion that C, ferélia is rare,
in Senegal,

The species has been reported by Pasteur and Bons
{1960:27) to breed on the Moroccan coast as far north
as Menasra, and these auchors (1960:101) infer thar it
also breeds on the plage Blanche, Bocage (1896) ac-
cepts the very young specimen from Sao Vicente, in
the Cape Verde Islands, as proof of the species breed-
ing there. In Senegal, C. caretia nests or used o nest
on Gorée Island, on the beach of Almadies (near Dakar),
and it was found o nest on 1 of the very small beaches
of the fles de la Madeleine (off Dakar). This is the only
nesang recently observed (Dupuy and Maigret 1979:4),

Eartern Atlantic Opean

The Olive Ridley Turtle, Lepidochelys olivacea
{Eschicholrz)

As mentioned above various old records of Caretia
caretta in reality were based upon Leprdochelyr olfvacea.

The species has been recorded from the following
localities: Mauritania: Porr Evienne (2 1°M) (Carr 195%7;
48, 49; Villiers 1938:186; Pasteur and Bons 19G0:101).
Senegal: Dakar, Hann, Gorée, Guet N'Dar, N'gaparo,
Joal (Cadenat 1949:17, 19, 33, 35; 1957:1370, 1374;
Carr 193748, 49, Figure 1, hatchling from Dakear; Lov-
eridge and Williams 1957:497: Maigret 1977:12), Lib-
erig: 2 hatchlings (Brongersma 1961:27); Grand Cape
Me. (Brongersma 1961:27); north of Point Marshall
(Carr 1957:49, 50). Ivory Coast: San Pedro, harchlings
(Deraniyagala 1943:82, 92; Carr 1957:49; Loveridge
and Williams 1957:497). Ghana: Tema (leg. Irvine,
Brit. Mus. (N.H.) 1940.2.23.3; Carr 1957:49; Lover-
idge and Williams 1937:497: Tenia). Cameroon: Vig-
voria (Mieden 191005, C. corefta; Carr [957; 48, 49,
50). Gabon (Duméril, 1860:170; Carr 1937:49). Congo:
Poinee Modire (A, Crosnier, /s Hif, 10,000, 1968), Zaire;
Banana (Boeteger 1888:18; Bocage 189%: 6, Thalas-
sechalys cavetta); Banana and Moanda (Carr [95%7: 48,
4%0; "Congoe” (Brongersma 1961:27). Angola: Ambriz
{Brongersma, 191:27), Luanda (Hughes, Huntley, and
Wearne 197 3:38),

Maigrer {1977:12) writes thar probably the species
breeds on the Senegal coast, but thar there is no con-
firmation of this. The photograph of a hatchling from
Dakar (Carr 1957, Figure 1) definitely points ro nesting
in the area. Likewise rthe harchlings from Liberia, Ivory
Coast, Ghana, Camercon, Zaire, and Angola poing mo
nestng taking place along the coastline from Senegal
to Angola; Hughes, Huntley, and Wearne (19737 sug-
gest thar nesting takes place near Luanda, Angola, Der-
aniyagala (1943:92) writes “Probéguin Cére d'Ivoire,”
thus suggesting that Probéguin is the localicy; a list
received from the Paris Museum, gives San Pedro as
the locality and Probéguin as the collector,

The Green Tarrle, Chelonia mydas (L.)

The species has been recorded from the following lo-
calities: Morocco: Pasteur and Bons (1960:99) are con-
vinced thart incidentally the green rurtle will be found
along the Moroocan coast, They add char it may pest
from the “plage Blanche™ (the coast between the for-
mer Spanish possessions of Ifni and Rio de Oro) south-
wards, Bong (1972:120) considers it very probable that
the species occurs on the coast of Tarfava (the area of
Cape Juby) and even farther to the north, Mauritania:
Gulf of Arguin (Pasteur and Bons 1960:%; Parsons
196G2:4%); eastern part of the Baie du Lévrier, Banc
d"Arguin, breeding on Pointe d' Arguin (Maigrer 1975,
oot seen; Trotignon and Maigret 1977, not seen; Mai-



gree 1977:10, 11, and 1978), Cape Verde Islands: 5io
Vicenee (Loveridge and Williams 1957:484); for roc-
ords by Parsons (1962:43—45), see discussion below,
Senegal: Langue de Barbarie (nesting), Saint Louis,
Gandiole, Cap Vert, Kayar, plape des Almadies (nest-
ing), Dakar, Hann, Somone (nesting), M'Bour, Joal
(nesting), Tare (Cadenac 1945417, 22, and 1957:1369,
1371, 1374; Maigret 1977:10; 1978), Guiné-Bissao
{Bocage 1866:5; 1896:74; Monard 1940: 147y GTS I,
LR, Sra 4%, 10.15°N, 16.34"W (Williams 1968:98).
Sierra Leone: Turtle Island off Sierra Leone (], Tom-
linson, in: Parsons 1962:45); Sussex (Phaff 1964:15:
1967:49, “soepschildpad”, figures). Liberia { Burtikofer
1884:31; 1890, vol. 2:147, 438, 439 Johnston
1906:819, B33); near Robertsport (nesting) {Bietiko-
fer 1890, vol, 1:266, 267, 302) Monrovia, Roberrs-
port (Loveridge and Williams 1957:484). Ghana {Ir-
vine 1947:309; Parsons 1962:45); GT5 [, LR, Sca. 32/
la, 05.38°N, 00.07"W (Williams 1968:98); a hatchling
from Tema, Ghana, leg. Irvine, Brit. Mus, {N.H.). Togo
{Villiers 1958:331, lists a vernacular name from Togal,
Fernando Poo: south coast (Eisentraut, |964:472-74,
nesting). 540 Thomé (Greef 1885:49, nesting). [lha do
Principe (Bocage 1903:52, specimen colleceed in 1BR1);
Iheo das Rolas (Greef 1889:49, nesting). Congo: Loango
{Pechuél-Loesche 1882:277, nesting). Cahinda {An-
gola): Chinchoxo (Lovendge and Williams 195%7:484).
Zaire: Banana (Boerger 1888:17). Angola: Luanda
(Bocage 1866:5, 189%:6); Bahia dos Tigres (Monard
1937:146, formerly frequenty nestng, bur became rare,
A, ] Wilela 1923); Hughes, Huntley, and Wearne
(1973:58, nesting south of Luanda). Southwest Africa:
a specimen caught locally is in the Museumn ar Swak-
opmund. South Africa, 5t. Helena (A. Loveridge, i
fire,, 1.xi. 1968, sometimes nesting).

In Senegal, Ch. mydas is the commonest of the sea
turtle species (Cadenat 1949:17, 223, The rurtles are
captured more or less accidentally when they become
entangled in nets used to catch sharks. The remark by
Parsons {1962:45) that “A small rurde industry is said
to have existed in recent years at Requins in Senegal”
is erroneous in 0 far as “Requins” does not refer to
a localiry, bur ro the "filets & requins” (nets o carch
sharks), However, the figure of abour 70 turele shells
in the yard of a sharks-fishery ar Joal (Cadenar 1949,
Figure 1; Villiers 1938, Figure 57) shows that chere
was some exploitation. Maigrer (1978) remarks thae
according to fishermen of Glandiole (5t Louis region)
20 years ago there were about 300 nests each year on
the beaches at the Langue de Barbarie; in 1975% only
% nestings were observed

Parsons {1962:45—4%) mentions the slands of Sal,
Boavista, Maio, Fogo, and Sao Tiago as localiies, and
he adds that the green rurtde nests inested) on Sal,
Boavista, and Maio. However, Angel (1937:1606),
Bertin {1946:91, 10%); Bannerman and Bannerman

(1968:54), and Schleich (1979) mention only Caretia
earetta and Erctwrochelys fmbricata from the Cape Verde
lslands. Cadenat (in Parsons, 1962:49) stares that on
several tnps to the islands he had never seen a green
turtle. Parsons based his statement on che evidence of
early voyagers visiting the Cape Verde Islands, for ex-
ample, Dampier (1697, ed. of 1968:60; Bannerman
and Bannerman 1968:14), bur Dampier stated only
that in the months of May to August “a sort of small
Sea-Torwoise came hicher to lay their Eggs." The small
size of the nesting turtles makes it unlikely thar Dam-
pier saw green turtles nesting in the Cape Verde Is-
lands. The scope of the present survey does nor allow
a complere discussion of this matter, However, it seems
more probable thar Dampier saw hawkshills (known
o occur in the Cape Verdes) or olive ridleys (not yer
recorded from the islandsy. The face char the turtles
were collected as a source of mear may have led o
misidencfying them as green turtles, A careful study
of the original sources 15 necessary before a definite
conclusion can be reached abowe C. mydar ooce nese-
ing in great numbers in the Cape Verde Islands.

From the list of records it is clear that Ch. mrydar
breeds in many places: perhaps in southernmost Mo-
rocoo, bur definitely in Mauritania, Sencgal, Sicrra
Leone, Libena, Ghana, Fernando Pdo, 5d0 Thome,
Principe, Rolas, Congo, Zaire, Angola, and on rare
occasions on St Helena,

The Hawkrbill Turtle, Eretmochelys imbricara (L)

The following localities have been recorded: Morooco?
{Pasteur and Bons 1960:100, very probably as an ac-
cidencal wisivor; Bons 1972:120). Mauritania: Banc
d"Arguin (Loveridge and Williams 1957:489); between
Cape Timiris {19%.23*N) and St. Louis in Senegal
{16.16°N) (Maigree 1977:11). Cape WVerde Islands
{Schleich 1979:12); Togo (Boulenger 1905:197; Lov-
eridge and Williams 1957:489); Senegal; Hann, Joal
(Cadenat 1949:22; Loveridge and Williams 1957:489):
3. Louis, Hann, Cesamance (Cap Skirring), Berenr
i Parc nanional du delra du Saloum) (Maigrer 1977:11);
iles de la Madeleine {Maigrer 1978:4). Gambia, Bric.
Mus. (M.H.), leg. Tucker, no. 45.12.29.12. Sierra Leans:;
Bonthé (Loveridge and Williams 1957:4891; Sussex
iPhaff 1964:15, 16, figure; 1967:49, fipure, “havikss-
navel"), Libena (Bictikofer 1B84:31; |80, vol. 2:438:
Johnston 1906:833 ) Angel River (Loveridge and Wil
liams 1937488, 489); Liberia, 1884, leg, Bitrkofer
and Sala, RMNH 8104, 3 harchlings. Ghana: Anamabu
ilrvine 1947:311); Tenia (= Tema) (Loveridge and
Willlams 1937:489); Gold Coast, beg. Irvine, Brit. Mus.
(N.H.), 1930.6.9.38 (head); G.T.5. I, TH, Sta. 32/a,
540°N 0.13°E (Williams 1968:98). Togo (Villiers
1958:329, vernacular name), Cameroon: Longjt (Lon-
guyt{MNieden 1910:5). Gabon (Loveridge and Williams
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1957:489). Fernando Pdo (south coast, Eisentraut
1964:471). 840 Thomé (Greef 1885:49: Mus. nar. Hist,
nat., Paris, leg. Almada Negreiros; Loveridge and Wil-
liams 1957: 489). Rolas (Greef 1883:49; Loveridge and
Williams 1957:489). Angola (Hughes, Huntley, and
Wearne 1973:58). South Africa (Loveridege and Wil-
liams 1957:489). 5c. Helena (A, Loveridge, in fir.,
L, 1968).

Maigrer (1977:11) believes that B, ferdricata ness in
Mauritania and Senegal, but there are as yet no exact
observations. Bictikofer (1884:31; 1890, vol. 1:267)
mentions its breeding in Liberia, and the 3 hatchlings
in the Leiden Museum support this stacement. Simi-
larly we may accept the breeding records for Fernando
Péo (Eisentraut 1964:471), Sio Thomé and Rolas (Greef
LBES:49).

Maigret (1977:14) and Schleich (1979:12) mention
the exploitation of E. rmbricata in the Cape Verde Is-
lands. F. Reiner, Museu do Mar, Cascais, recently told
me thae it is heavily exploired in 50 Thomé (in a way
similar to O, caretia's exploitation in Madeira) for the
souvenir erade,

The Leatherback Tartle, Dermochelys coriacea (L.)

The following localities have been recorded: Moroceo
{Bons 1972:110): off Casablanca, Cap Canrin (= Med-
douza) (Pasreur and Bons 1960:29). S3enegal: Hann
(Cadenar 1949%:17, 35 Figure 1}; Hann, Rufisque (Lov-
eridge and Williams 1957:313); Hann, Joal (Villiers
1958:191, Figure 164); Rufisque, Bargny, Joal, Langue
de Barbarie, Pointe de Sangomar (nesting), south of
Palmarin {nesting) (Maigret 1977:12); coast and penin-
sula of Sangomar (Dupuy and Maigre: 1979:%, nest-
ing); A. Blanc {fn fitr., 9.iii. 1968), Liberia: (Birikofer
1884:31; 1890, vol. 1:267; Johnston 1906:819, 833.
Brongersma 1970:332, pl. xi, hatchling, 13.iv. 1893);
Mahfa River (Birtikofer, 1890, vol, 2:438, nesting;
Loveridge and Williarms 1957:501, 303). Ivory Coast
(Villiers 1958:192, Figures 169, 170, harchling). Ghana:
{Irvine 1947:312); Tenia {= Tema) {Loveridge and
Williarns 1957:502, 303}, [St. George '] Elmina, Tema,
“Gold Coast” (Brongersma 1970:332, pl. wii, hatch-
lings); Salt Pond (Pricchard 1972:148; 1076:752, Fig-
ure 3, specimen tagged at Bigisanti, Surinam}. Togo:
(Masschie 1893:208); Sebhe (Sebe or Zebe) (Tornier
1901:66, 3 specimens still wichin the egg membranes;
Loveridge and Williams 1957:503). Gabon ( Loveridge
and Williams 1957:503), Zaire: "Congo™ (leg, Kamer-
man, viii, 1883, RMNH, 5477, taken from the egg or
just hatched, remnants of yolk sac present). Angola:
Rio Dende (hatchling, leg. F. Reiner, 1970, Museuw do
Mar, Cascais, Portugal); some 200 km of coast 5. of
Luanda (Hughes, Huntley, and Wearne 197 3:58, nest-
ing; Hundey 1978:1374),

By direct observarions or by the presence in collec-
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tions of hatchlings {or specimens raken from the egg)
nesting has been demonstrated o rake place in Sen-
egal, Liberia, Ivory Coast, Ghana, Togo, Zaire, and
Angola.

Specier Unkmoun

J- A, Sayer of FAO reported nesting activiry in the
area of Ouidah, Benin; the species was not identified
[Anne Mevlan, e frr, 12.%,1979),

Conclusions

European Acantic Waters have a popularion of turtles
that move in when the water temperature has risen in
summer, 10 leave again {or perish) when the cold sets
in. A female Dermochelys coriacea came ashore near the
Pointe d'Argay, Vendée, France, on 17 Aunguse 1978,
at 18 hrs; it was disturbed by the coowd thar had as-
sembled around it, and it returned o the water, Also,
in the summer of 1938, ar rwilight, with rising ride, a
D. roriacea came ashore at the beach of Vert-Bois, [s-
land of Oléron, Charente-Maritime, France {Duron-
Defrenne 1978:75, 83). Inceresting as these ohserva-
tions are, there is no reason to assume thar successful
nesting can take place on the French Atlantic coast,
The population in Macaronesian Warers consises of
rurrles that stay in the area for a part of their life; tardles
do not breed in the area, but they do ger there when
they ire young, moving away agiin when they become
adult. For both areas (EAW, MW) the question arises:
whence do these rrtles come, and where do they go?
The occasional presence of Lepidschelyr bempi in EAW
and MW (as well as the Mediterrancan) can only be
explained by assuming a migration from the Gulf of
Mexico through the Florida Strait into the Atlantic,
where they may travel with the currents to Europe, 1o
the Azores, and o Madeira. Likewise, young Caretra
caretta might come from American beaches. A chare
showing the positions of wrtle sightings on the high
seas (Brongersma 1972, Chare 5) shows a large con-
centration of records in the Azores area, around Mad-
eirg aml between chese islands and the approaches o
the Straits of Gibralear. The fact thar sightings are much
less commeon between 30" and 50° W and are lacking
between 30 and G0"W may seem o plead against the
assumption thar young rurtles move in a more or less
steady flow from the Western to the Easrern Atlantic.
However, one must take into account char the majority
of records stem from merchantmen, who follow more
of less fixed shipping lanes; the waters of the Azores
and Madeira carry heavy shipping traffic, and corre-
spondingly more records are received from that area.
Thar rertles can and do cross the Adantic from west
to east is shown by a C. rarerte ragged and released
thead-started) by Ross Witham on Hutchinsen 1sland



{Florida, Unired Srares) and recently recaptured off
Porto Moniz, Madeira; also by a head-searved Ch. nrydas
{from the same source) having been washed ashore on
the island of Flores in the Azores (Maul, Witham, and
Brongersma, in prep.). Sull, one cannot ignore thar C

earetta breeds (or used to breed) on the Moroccan wese
coast northwards o Menasra (about 34°36° M), and thae
turtles are koown o move through cthe Straics of Gi-
bealear in both directions (east to west and west to east),
In September they are abundant on the Atlantic coase
of Southern Spain; in July, August, and September
many are captured on the Mediterranean coast near
the Serairs of Gibralear (D, Julio Eodriguez-REoda, In-
stituto do Investigaciones Pesqueras, Cadiz, Spain, i
firr. 2310, 1968). Some of these mrdes might succeed
in reaching the Azores, Madeira, and the Canary Is-
lands.

To solve these problems, it i5 necessary o $tart tag-
ging programs. The difficulry is that in this case one
should try to obtain turtles from fishermen, and then
tag and release the urdes, | understand chat some
tagging is done by Mr. Dalberto Teixeira Pombo on
Santa Maria [sland, Azores. It would be of grear value
if agging could be extended o other islands in the
Azores and o Madeira. One would also like to know
to what extent, in wanter, the turtles of MW may move
o warmer parrs of the ocean.

Although there is a heavy exploitation of C. carerra
in Madeira, it seems that the numbers occurning in the
area have not diminished, and apparently the breeding
stock from which they stem has not yet been affected.

West African warers harbor breeding populations of
turtles. Our knowledge of nesting in this area is limiced
mosty o observations on individual nestings, or on
harchlings having been presecved in collecoons, Yery
little is known about the numbers of females that come
to nest; the exceptions are the observations by J. Mai-
gree in Senegal, and those by G. R. Hughes in Angola.
Large strerches of coastline remain unexplored. On his
search for the possible occurrence of ridleys in north-
west Africa, Carr (1957:54) wrote: “Bur a flighe along
the coast from Mauritania to Morocco showed the whale
shore there to be practically uninhabived for hundreds
of miles and a place where ridleys might abound, with
nobody the wiser”; substituting “rurtles” for "ridleys”
the statemene still holds. Moo ooly would one like o
know much more abour nesting sives, the species nest-
ing chere, and the oumber of females that come ashore
bur also whether migrarions rake place and, if so, over
what distances. A remarkable record is that of a female
. corigces which had been tagged in Surinam, and
which was recaptured in Ghana (Pritchard 1972:148;
1976:752)

A decline in the number of rrtles may be due in
part (o over-exploitation in past cenoeries. Today in-
rensive exploitacon for human consumption does not

seem b take place in the Easvern Adancic, Of course,
people living on the coast will use some turtles and
their eggs bur the wredes can withstand chis sort of
exploitation. Exploitaton increases when people move
into coastal areas afver continuows droughe makes food
scarce in the hinterland; this has been observed around
gt. Louis in Senegal (Maigrer 1977:13). The exploi-
tation of E. imbricara for tortoiseshell and for turtles
stuffed as souvenirs for tourists takes place in the Cape
Verde Islands (Maigree 1977:14), and very heavily in
Sio Thomé (F. Reiner, personal communicarion). Mai-
gret (1977:14) considers the exploitation of shells of
the various species of mertles for the souvenir trade as
a danger, which may have already been realized in the
Diakar area and ar Cap Skirring. A very serious danger
is the urbanizadon of coastal areas and the use of the
beaches by tourists: the nesting sites are destroyed, the
egps are collected for consumprion, and the souvenir
trade 15 stimulated (Maigres 197 7:13; Dupuy and Mai-
grer 1979:2)

To obtain a becter ingight ineo the wrde populations
along the west coasc of Africa, soll existing nescing
beaches will have to be located and a record made of
the species nestng there, the numbers of females char
come to lay, and the results of the nesting. Threats wo
the survival of these populadons must also be idenn-
fied. A ragging program may help to get some idea of
possible migrations,
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ABSTRACT

The ecology of the sea rde in the Medirerranean Sea
was 3 subject unfamiliar o science unol the 19%0s,
even though in the first half of the century they were
hunted indiscriminately and on a very large scale in
Israel and Turkey.

This hunting did not bong the populaoon to the
brink of extermination. However, in Israsl, a serious
additional hazard developed in che 19%0s, due o sand
excavarions. Since then the annual number of speci-
mens in the sea, as well as cthe number of neses, has
decreased. In 1977 only 2 nestings were recorded in
Israel along 230 km of shore, as compared wich 15 per
km per year at the beginning of the 1950s.

There seems to be no chance of a namural revival
even after the total prohibition of fishing, declaration
of nesting preserves, and a slighe improvemene in che
condition of sandy beaches, This year the Mature Re-
serves Authority in Israel began to collect eggs for the
purpose of raising and freeing l-year-old rurtles into
the sea. Acovities of this type should be underaken
in cooperation with the other countries concerned,
namely Turkey and Egypt.

Introduction

The sea rurde has been known as an economic factor
in the eastern Mediterranean since before the begin-
ning of the century, Grovel (1931} reports on turtles
off the shores of Syria and Turkey, and on trade in
ourtles with England and Egypt. A report on the fish-
eries of Palestine (Hornell 1934) describes the export
of 2,000 rurtles a vear from Palestine to Egypt.

Lortet (1BB3) mentions sea turtles on the shores of
Svria, Lebanon, and Israel (Haifa), In Haifa he saw
"several hundreds which were washed up onto the
shores.” It is of course possible that these were females
that had gone ashore 1o nest. In the 19205 Haifa chil-
dren were accustomed to such sights; it is likely thac
these were rtdes concentrared on shore for the por-
pose of being sent abroad.



At this point, all interest and recorded information
ceased wnol our dme. Mor did anyone foresee the
almost total destruction of the turtle populaton in Is-
rael and in Turkey wndl 1963

Recent interest in sea tureles began in Israel in 1954,
bur not to the exeent of developing serious research
on the subject. Most of the observations undl 1933
were made by amareurs. In che same vear, organized
recording began, though not on the level required by
the subject, The destruction of the shores, which in-
creased rowards the end of the 19%0s, convinced the
Sociery for the Prorection of Nature that serious action
was required. This approach led to the first nesting
research in Lscael (1964} and to preliminary research
in Turkey (1963) and Sinai (1968),

The basic purpose of the study was o define the
problem of the survival of sea ourtles in the Mediter-
ranean. Thus, a pardal study was undertaken of such
aspects as incubation conditions on various shores, spe-
cies composicon of the population, and the size of
nesting specimens. However, the information col-
lected weas insufficient, because only very small rem-
nants of the population could sl be found.

A most important source of information was an aged
fisherman from Acre, the late Abu Hanafi, who had
organized ourtle huncing in che 19205 and the begin-
ning of the 19305, The dara he gave us were accurare
and should be treared accocdingly. This conclusion is
important in order to estimate correctly the extent of
destruction of the turde populadon in such a shoro
tirme.

Eelying on this and odcher sources, it is possible o
estimate that between the end of the first world war
and the end of the 1930s, ar least 30,000 sea mrtles
were caught in systematic fishing off the shores of
northern Israel by Abu Hanafi's crews. At the same
time, other fishermen were also active in this field, but
we have no definite information on them.

Similar numbers were caught in Turkey, off the coast
of Mersin and Adana, mainly in the 1960s. Fishing in
these aress continues today, Additional damage through
occasional fishing, ege collectung, accidental desoruc-
tion of clutches, pollution of the shores by crude odl,
underwater explosions, and other disturbances also
continwes, Asa cumulative resule, the turtle population
in the easeern Mediterranean has been chinned ouc

alarmingly, especially in Israel,

Distribution of the Species

The follownng species have been found in the eastern
Mediterranean: Dermochelyr cortacea, Chelonta mydas,
Careita caretta, and Triomyx Pimngair (see Appendix)
Eretmochelys imbricata is mentioned by Gruvel (1931)
and by Wermuth and Mertens (1961), but its occur-

rence has not been substantiared by our study in the
castern Mediterranean.

Dermochelys coriacea is rather rare, but we have some
proof of possible nestings. On 30 June 19463 trails were
found on the beach ar Palmachim {south of Tel-Aviv,
Figure 1}, bur the trails did not end in any neses. The
width of the tracks, 1.10 m, and the incomplete ex-
cavarion, about 2 m in diameter, indicate that chese
were tracks of Dermachelys.

Chefonia mydas, as related by fishermen, now appears
at lease singly in the eastern Mediterranean between
Turkey and the Mile Delea.

Mesting shores in the past {as told by Abu Hanafi)
were found on all sandy beaches in nocth Israel withourt
any distinct relation to the size of the grains of sand.
Grain size wvaries from a minimum of 0,063 mm on
Acre beach to 1.7 mm on Mahariva beach, Abu Hanafi
did not know of nesting on the shores of Syria and
Lebanon, but he did know about the spring migration
of the species to the shores of Turkey, and he assumed
that nesting also oocurred there.

In the course of our research, scatrered nests were
found in [srael in the following localities: the beaches
of Metanya, Caesarea, Atlie, Mahariya, and Rosh Han-
igra. As related by fishermen in Turkey, in 196567,
there were nesting beaches at Viransebil, Kazanli, Tuzla,
Kararas, and Yumurtalik. In chese places, according to
the same sources, large numbers of turtles were caughe,
and there was also much nescing acoivity.

Smaller concentrations which were not hunted, and
for which we have no estimares of quantities, are known
at Tasucu, Silifke, Chahenem, and Side, According o
information we received ar Yumurtalik, nesting also
ocours af Samandagy, but we found no onesiee evie
dence.

Carefia caverta is known all along the shores of the
castern Mediterrancan from Turkey to Egypr. Gruvel
(1931} indicated that this was the most common spe-
cies in the Bay of Iskenderun, whereas moday Chelonia
clearly 15 the mose prevalent.

Dwuring che 19%0s, | found some 1% oests per km a
year on the stretch of coast between Nahariva and Rosh
Hanigra (5 km). A similar number of nests were found
in 1958 on the beach of Adie (8 km). On the rest of
the shores of lsrael and norchern Sinai, a length of
about 400 km, we may find occasional nests, No ac-
curare counts were underraken, bur a rough survey by
aircraft counted 100=130 nests in 1968,

since the beginning of our study, not a single emer-
gence has been recorded on the shores of Haifa Bay
{22 km), indicating a clear preference for the coarse-
graumed beaches, However, we have to note that the
number of specimens caught before and during the
19605 off this coast, was large (Table 1),
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Table 1. Quantity of turtles caught in Haifa Bay
and north of Acre, and brought to the Acre
market

Year Chelonia  Caretra
1963 1 15
1964 2 16
1965 B 3
LG 7 4
1967 11 15
1968 0 0
1965 24 54
1970 ] ]
1971 i 0
i All were tageed and released)

Average weight of male (kg) G1.5 37.5

Average weighr of female (kg) 435.2 1.7

Maximum weight (kg) 100 53

Fishing

Both common species of sea rurtles, and somerimes
their eggs, are eaten by Moslems and Christians in
lsrael and Egype. In Turkey this is not customary.

Today in Israel there is no systemartic fishing, and
even collecting of eggs along the shores of northern
Sinai is only incidenral. We know about systemaric
fishing from various sources, bue full and accurare data
were furnished to us by Abu Hanafi.

Massive fishing in Israel started immediarely afrer
the firse world war, and reached a peak in the middle
of the 1930z off the shores of Nahariya, Haifa Bay,
and Adic. Abu Hanafi alone employed up to 12 crews
of 2 boats eéach during the above period, April to July,
the nestng and maring season. The size of the mesh
in the nets was about 40 cm, and every specimen caughr
in these nets was taken.

At the height of the season, some G600 specimens
were caught a day, 90 percent of them Céorloniz, Hanafi
estimated that during these years some 30,000 rurtles
of both species had been caughe, The normal weight
of Chelontia in those days was 100 to 130 kg, and Car-
#tte weighed no more than 60 w 80 kg.

Systematic fishing was carried on into the 19603 bur
on a much reduced scale. In the second world war it
stopped altogether due to the thinning out of the pop-
ulation and decreasing profit. From then until the 1960s,
fishing continued based on occasional carches, but not
for expore. The quantities that reached Acre marker,
which has always been the center of wrde fshing and
commerce, are shown in Table 1. Turtle fishing is pro-
hibited by Israeli law. For the purpose of our research
we encouraged fishermen to bring and sell us their
entire catch, but sometimes turtles were slaughrered,
and we were informed only afterwards or not at all.
Therefore our data are not entirely complete.

Eastern Mediterransan

SETTLEMENTS
ECATTNRED WESTE

| L.t

—l

REST CONCENTRATION &
FROPOSED RESERVE

Figure 1. Eastern Mediterranean nesting sites and proposed
Itk frure reserves.

Since 1970 trade in turtles in Acre has stopped al-
together. Even turtles caughe by chance are returned
to the sea, owing more to lack of profit than prohibition
by lawr.

Events in Turkey have followed a similar parh since
the 1950s. In May 1965, we made a erip to that country
to Jocate the fishing and nesting shores. In 1967 we
were given an additional chance to visit these shores
and to meet the people who are acrually involved in
fishing and commerce.

Official records of turtle commerce before 1967 do
not exist, and local people refrained from speaking for
fear that the information would reach undesirable ad-
dresses. Nevertheless, in our opinion, the following
information is reliable.

A fishing company from Iskenderun began o buy
turtles from fishermen on the shores of Mersin and its
surroundings. The slaugheer house at Iskenderun could
thsorb a good number of murtles, and at the end of the
19605 a number of groups specialized in dhis field. This
slaugheer house's entire production was destined for

Europe.




Dwring che main hunting season, from April o June,
200 turtes and more were brought to the slaugheer
house each day. Usually they weighed 120 o 150 kg,
but 13-kg juveniles were not returned to the sea (M.
Swarrz, personal communicarion).

Berween 1952 and 19635, up to 13,000 specimens
were taken from che shores of Mersin alone. Toward
the mid-1960s, the turtle population thinned our con-
siderably, and the center moved to the esoeary of the
Sevhan and Ceyhan rivers, south of Adana. In May
1965, 1) specimens. or more were caughe each day
in this new hunting area, all Chefomsa. In this single
area by May 1965, apparently more than 10,000 turtles
had been captured.

D, U. Hiersch observed rurtle fishing off the shores
of Yumurtalik in April 1972, and he was informed that
the seasonal carch reached approximarely 1,200 rurtles
{from a letter to Prof. Mendelssohn, Tel-Aviv Uni-
VErsiry ).

Excavations

Addivional severe damage o the rde population in
Israel was brought aboue by the excavation of sand for
the producton of concrere in 195453 (Miv and Mir
1959). In these years the nesong beaches of Mahariva,
REosh Hanigra, and Adit, which were previously the
main gnd almost the ooly nesting beaches, were se-
verely damaged. The swip of beach berween Rosh
Hanigra and MNahariya was destroyed down to the beach-
rack layer. At Atdlit a strip of beach 80 m wide was
removed from the onginal 120 m (Figure 25 Other
beaches were also badly damaged.

At the same ome, increasing numbers of tracks ended
withour any nesting, clutches rotwed, and embryos de-
veloped abnormally (Table 2.

The prerequisives for normal nestng and incubsation
are 3 stable cemperature of = 28%C ar a depth of more
than 30 cm, and no flooding by waves, These 2 con-
ditions became disrupted as soon as the excavarions
passed the namural line of the wave flow.

As compared with about 15 successful nestings per

—— e T

Figure 2. Beach deserucoon, Adin, 1963,
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Tabla 2. Nesting success, 1064

Mo, on
Mabariya — Rosh  No. on
Hawnigra Anlfr
Category 5 km 8 &m
Mess 16 1
Barren emergences 10 18
Spoiled clurches 3 3
Abnormal hatchings 11 A
Mormal harchings 2 4

km per year unol the 19605, in 1904 cthe aumber of
nests had decreased, as shown in Table 2,

All the defecove or pardally defectve nestngs were
found within the wash line and were flooded ac least
once or a5 many as four cimes during the season. Some
were found o be very near to che surface, and as a
result underwent exereme remperatire fuectuations of
[8=353"C per day, resultung in spoilage, One nest oas
found in a concentraton of gravel, and the voung were
not able to emerge to the surface.

At the urging of the Sociery for the Proecrion of
Marure in Istael, o stare committes was set up o ex-
amine the problems cavsed by the excavations. It rec-
ommended a hale to all the excavations on all the shores.

The recommendanon wes adopied, and within 5 years
an improvement was apparent. However, this improve-
ment has moc ver broughe the shores back o cheir
original srare, The destruction of the beaches, rogether
with the extreme thinning out of the turde populadon,
seem 1o have reduced the number of turtles below the
minimum necessary for natural survival of the species
in lsrael.

Results of the 1979 nestng survey by the Narture
Reserves Authority show the seeady decline in nest
numbers, This vear only 2 nests and 7 non-nescing
emergences were encountered along the Israeli coast
(250 km}.

ln Turkey in 1963, at least in the vicinity of Mecsin,
there were excavanons on the nestng shores. We have
no informarion as o what is happening there today,

Unnatural and Prematurs Mortality

An estmaved 20 to 30 dead turtles are cast onto the
shore every vear berween Mahariva and Ashgelon (200
km). Information nearly always reaches us oo lage oo
establish the cause of death or the date, or somerimes
due to the disintegration of the corpse, the exact spe-
cies. Each year, our count of dead rurdes adds up o a
similar figure. This is not logical because the number
should decrease every year, in relavon o the decrease
in the number of nests and living turtles in the sea,

IGAL SELLA



Figure 3. Croas section, Ras Shareibe nesoing beach,

Summary and Conclusions

At the beginning of the cenoury, 30,000 o 40,000
turtles lived off the northern shore of Israel (a length
of 3% km). Some of the rurles huneed in Israel may
have belonged to the Turkish population and may have
been caughe during their spring migrarion northwards,
In Turkey, over about 100 km of shoreline, the num-
bers were similar. In both areas, the wride populations
have come close o extinction due 00 a similar process
and over a similar length of ome.

We have no knowledge of any other nesting grounds
in the Eastern Mediterranean. Because of this and the
very low potential rate of natural increase, we cannot
foresee the rehabilitation of the species in the near
future, if ac all, without man’s active intervenoon. Ald
could come through preservarion and rehabilitation.

In the framework of preservation, all sea turtles should
be declared protecred species (Israel has such a law)
and huntng should be prohibited, ar least for a limiced
period, pending the development of 2 method of ar-
tificial propagation. At the same tme, incernaconal
control of trade in eurtles should be initiated. Nature
reserves should be established wich the main purpose
of protecting the nesting beaches and maring area, ir-
respective of whether or not these tvo overap (Figure
58

Echabilication by artificial mechods should be rested
locally and in minimum gquantities to ensure the sur-
vival of the 2 species. However, it is worchwhile w
consider rehabilitation also for commercial purposes,

Eastern Mediterranean

A common plan for the countries of the Eastern Med-
iterranean would be more economicel than separane
local plans, due wo the migracory characeer of the turtles
in this area.

In Israel the following plans are being implemenced:
besides 2 nature reserves in Adit and Rosh Hanigra,
an artificial raising system is being undertaken oo raise
I-year-old turtles in the maximum number available,

The current stace of research on turdes in the area
is far from satisfactory. Therefore, before, and parallel
with, any acoon for preservation and rehabilicacion,
research on & suitable level must be completed in the
4 main countries concerned: Turkey, Israel, and Egype,
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Appendix 1. Sas Turtlas In Sinal

Up to 1967 we gathered very litrde information on sea
turtles in the Red Sea, or to be more precise, the tip
of the Bay of Eilat. The information we possess roday
was gathered from Israeli sources.

On the shores of Sinai and the [sland of Tiran the
following species are known today:

l. Caretta carefta. Some bones (of a few specimens)
were found in a small cave on the beach of Ras Mu-
hammed (identification by Prof. A. Carr), None has
yet been caughr alive,

2. Lepidochelys olivacea. Two specimens have been
idenrified south of the Peninsula (Prof. A. Ben-Tuvia,
University of Jerusalem, personal communication).

3. Dermuochelys coriaces. This species is very rarely seen
and caught in Eilar Bay. A few were observed by a
helicoprer pilot from the air throughout the monrh of
July 1969 off the nesting shore of Chelonia (see below)
south of Abu Rodeis. Mo nests have been found (D.
Ron, personal communication).

4. Erermochelys imbricata. This species is occasionally
seen and caught in various places along che shores of
Sinai. No nests have been found o dare.

3. Chelonia mydas. The green turtle is seen and caught
more than any other species along the shores of Sinai.
Nesting activity is known around the southern point
of Sinai and Tiran.

Chance collecting of eggs and fishing are known in
Sinai, but the Bedouin population on the Sinai shores
is 50 sparse that they have no effect on the exisrence
of the species there. Wevertheless, we can point to a
few facts which jeopardize the existence of the only
colony known o dare,

422

The nesting areas of Chelonss were identified in a
survey undertakoen in 1968 (Figure 1), The entire shores
of Sinai and the island of Tiran were examined during
flight from a height of 100 m and driving by jeep.

In all cases except 1, nests were found scamered
singly or in small groups. Only in 1 localicy, Ras Shartib
of the Bay of Suez south of Abu Rodeis, was a com-
paratively high concentration of nests found. In Oe-
tober 1967 we found no fewer than 40 nests, or whar
appeared to be nests. In July to Seprember 1969, we
counted 37 nests in a stretch of 200 m. In an serial
observation ar the end of Seprember, 30 more nests
were observed (D, Ron, personal communicarion).

Congestion of the nests is very great here, Most are
dug one on top of the other in a limited strip berween
the wash line and the end of the beach dunes, which
are about 2 m above the regular boundary of the waves
and no wider than 15 m. Beyond the belt of beach
dunes, tiny sand mounds are scarrered 30 to 50 cm
high on a hard layer of sandy clay (Figure 3). In this
section we found dozens of erial diggings but nor a
single nest. South and north of this section there are
no beach dunes, and the waves wash up to the area of
the small mounds. We found no additional nests 40
km north and 30 km south.

The coastal belt seems to have declined and destruc-
tion of the beach dunes o have advanced, leading o
a constant reduction of the strecches suitable for nest-
ing.

Due o lack of time and the grear difficulties in find-
ing nests dug one inro the other, incubation conditions
were not propecly examined. However, from the small
number we did find, the percentage of successful nese-
ing is clearly very small. The general failure 15 increased
by 2 new factors. An oil rank farm has been put up on
the border of the nestng strip, and the shore is pol-
luted by crude oil. Development of the oil industry
naturally draws people and their dogs, which rove all
over the area and dig up some of the nests,

From all of the above, it appears likely thar the only
proper colony known in Sinai is being destroyed,

IGAL SELLA
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Appendix 2. Trianyx triunguwis in the
Meditarransan B‘-f

This tropical fresh water species was ocnce common in
Israel in every stream and small river flowing into the
Mediterranean. Today, because of pumping and pal-
lotion, they have become rare. They are also known
in Lebanon, Syria and Turkey {related by fishermen).

In our study we found that this species appears reg-
ularly in the Mediterranean Sea. Gruvel (1931) gives
evidence of finding this species as an unusual phenom-
enon in the Bay of Iskenderun ar 30-m depehs. We
found soft-shelled rurtes along the shores of the Ease-

ern Mediterranean as shown below:

There is, therefore, no reason to think that their
appearance in the sea is accidental, or that their pen-
erfation into the sea is caused by floods. In experiments
carried out in the physiological laboratory of che Tel-
Aviv University, Prof. A. Shkolnik and his student
tried to "acclimatize” these turdes to sea water, but
without success, This interesting phenomenon should
be included in the framework of research and pres-
ervation plans for the rurtles of the Mediterranean Sea

Distance Dhstance from
Depth of sea  from shore  frevh water

Place (from romth to marth)  Date Diead or alive i'm) () { e

Bardawil Lake Sepr 1979 Dasintegrated skeleson On shore — 150.07
Tel-Aviv June 1978 Alive in net ? ¥ 6.0
Haifa Bay Ocr 1963 Alive on rod & 25 3.0
Haifa Bay June 1972 Alive in net ] 2.0 2.0
Haifa Bay Sept 1972 Alive on rod 4 0.5 0.5
Iskenderun Bay May 1963 Alive in net 10 12.0 25.0
Kararas Lagoon June 1967 Disintegrared skeleton On shore — 2000
Side Lagoon May 1965 Disintegrated skeleton ~ On shore — 12.0
Side Lagoon May 1965  Alive in net 5 0.5 12.0

— Mo dara

& This specimen undoubtedly died wichin histors times (according o the stae of the skebeton) 150 km awsy from the nearest fresh water,
Even the old eascern arm of che Mile Deba (Soe end Wiseheod, 19693, which dried up in che firse century is 60 km away.

Eaitern Mediterranean

423
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ABSTRACT

Observations on the species, distribution, mating be-
havior, mest making, the relationship berween marginal
shield distributions and the size of subadult individuals
and young were made on the seu turtles nesting on the
Mediterranean coastal beaches of Turkey, Nearly 2,000
km of the Mediterranean coastdine is composed of sandy
beaches, For investigation of the mean clurch size and
the anneal mean egg producdon, 5 stations were cho-
sen, covering a coal of almost 100 km.

Caretla carella nested at all 3 sracions withoue dif-
ferentiation, Chelonia mydas made its nests only ac Be-
Iek, Side, and Alanya. Also, Trionyx trinmguis, which
lives in freshwater, at times in lagoons, and somenmes
even in the sea (Atatir 1978) was found in large num-
bers in our study regions. These carnivorous animals
are disliked by fishermen,

The mating of loggerheads began in mid-April and
lasted uneil the last week of May. Maring occurred just
opposite the shore where the nests were made. The
first report of a loggerhead nest came on 8 May and
the nest making season lasted until the end of August.
Bur almost 30 percenc of the nests had been made by
20 June.

The total number of egas laid at che research station
areas during the ege laying season was 140,000, On
the average, 47.0 percent of the eggs were destroyed
by predators or the ude.

In the distribution of marginal shields in sub-adult
and young Caretia caretta the 11 to 11 and 12 mw 12
diseribution was frequently observed; important cor-
relarions were found in some of the relationships in
SEe.

introduction

Some species of sea turtle that are widespread in the
Pacific and Adantic Oceans reach as far as the eastern
Mediterranean and compose large populations in spe-
cific areas along this region, bur scientific knowledge



about them remaing scarce,

The purpose of this smdy is o investigate the sea
turtles visiting Turkey's Aegean and Mediterranean
coasts {36°N, 26°E and 42°N, 36°E) and to help pre-
serve these populations. To do this, representative spe-
cies must be examined, their inter-relationships inves-
tigated, their population size recorded, and their ecology
undersiood.

The good flavor and the high protein content of their
meat has increased the rtle's commercial importance
in many regions, Also, these animals are imporant in
areas where their carapaces are sold as decorative ar-
ticles to tourists, or where superstitions stare that their
meat, fat, and blood cure several illnesses (such as
breathlessness and hemorrhoids), Many facrors, in-
tluding pollution and tourist traffic force the rurtles to
leave their eggs haphazardly or to look for a new ter-
ritory in order oo lay eggs. In this way, they might lose
continuity between generations and they, like other
species before them, would become extinct, Many dan-
gers await young hatching, including the oumerous
predacors. As long as predarion does not become over-
whelming, it can be tolerated as a requirement of the
food chain needed to maineain the natural balance,

Methods

The Aegean and Mediterranean coasts of Turkey in-
clude long, sandy beaches toraling more than 2,000
km. For this reason invesrigarions were carried our at
5 stations chosen during the first, inventory-taking sur-
vey, trip. The stations chosen are shown in Figure 1:

® Koycegiz Dalyankdy Bogar Beach, 7-km long,

36°4T'N, 28°18'E;
® Kumluca, 10-km long, 36°22'M, 30°19°E;
® Belek, 40-km long, 36°50'N, 30°58'E;
® Side-Nigit, 30-km long, 36°46'N, 31°28'E; and
® Alanya, 12-km long, 36°36'M, 32°05'E.

The research groups (composed usually of 3 per-
sons) were sent to these regions at 1- or 2-week in-
vervals (leaving | observer in the area during the in-
rervals) and spent the same length of time at each station.
These groups made observations either on foot or by
jeep fraom 2100 hr to 0400 ar D600 hr. Track countings
and nest evaluations were done in dayrime, Investi-
gation of false emergences was also emphasized.

The behavior of individual females during the se-
quence of emergence on land, nest digging, and egp
laying were observed. They were caprured during their
rerurn o the sea and measured for the length and wideh
of the curved and seraighe carapace, length and widch
of the plastron, width of the nose shield and lengths
of the head with a steel yardsrick and a compass suited
for morphometry. Also, the major shields of the car-
apace and plasoron were counred, and the weights were
determined with a portable scale.

By day, the number of emergences onto land and
the number of nests were counced. The distance 1o the
shoreline, depth, inner temperature, relative humidicy,
and the number of eggs were determined for each of
the 30 nests opened. The amount of destruction caused
by people (tractors, etc.), predators (crabs, dogs, foxes,
pigs, jackals, and some birds), and tides was calculated
for the marked nests.

The biometric measurements taken on cthe 15 cap-
tured subadult C. raretta were statistically examined.

Mediterrangan Sea

Figure 1.
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Map of the Acgean and Mediterranean coasts of Turkey.
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Saa Turtles Visiting and Making Nests on the
Northeastern Mediterranaan

The first report directed seriously towards the subject
of sea turtles in Turkey outside of routine observations
wns Heatheeray (1972}, Hathavway (1972} stated that
there are more trdes in the Mediterranean than in
any other sea. However, in the absence of any defin-
itive report on the species and number of chese ani-
mals, some facs are known about their feeding habirs,
but almost nothing abourt their migrations, mating be-
havior, and the role of instinct during migration, emer-
gence, and nest making. 5o far, our only knowledge
about turtles visiting Turkey and their numbers comes
from the staristics: the yvear and weighe (in kg) of the
fish and turtle carch in Turkish waters. These staristics
are difficule to read for merdes. The number of tueles
cannot be calculaced from total carch wreights because
individual weights vary enormously from juvenile o
adule. These statistcs, for example, reporr a drop in
the rartle carch from 286,505 kg in 1968 to 52,335
kg in 1969, Why did the catch decline in 19697 Did
fewer turtles visic Turkish waters, or did a drop in price
discourage turtle hunrers, or were fishermen careless
abour reporting their urtle catches (Hathaway 1972)?
The explanation for the sudden decrease of 1969 is
not known, Additionally, no differenciarion is made
berween species, another possible source of miscal-
culation of numbers.

For these reasons, work on populadon numbers (with
population dynamics research), along with differentia-
tion of species, presents a difficuloy in che investigation
of the large groups on Turkish coasts, For now this
work has been done by followring che emergences onto
the beaches or by examining the tracks.

The turdes' destination afrer leaving the Turkish coasc
is unknown. Although this research is a part of our
program, we had to leave chis inquiry for furure seasons
due to circumstances not under our control. The tags
(monel meal tags) thar we had ordered were not sent
B0 LS On time,

Where do these animals go afrer they have laid their
eges? Do they, as many people state, roam the Med-
ierranean (Brongersma 1972) or do they pass o the
western Indian Ocean (Indowest Pacific Ocean) through
the Suer Canal, or do they come from the Atlanric and
return to this ocean? There is no doubt that these
gquestions will be answered easily and with certainty
after the marking operations are completed, The other
remaining questions (age, maturaton, underlying rea-
son for false crawls, erc.) can be answered with some
careful scientific observations.

In general, sea turtles are found mosdy in oopical
seas, but they are also found in considerable numbers
in subtropical and temperate regions. In the Mediter-

ranean there are 5 species: Caretia cavella, Chelonia

Mortbern Mediterranean

qx7

mydas, Dermochelyr coriacea, Evetwochelys imbricata, Lep-
idochbelys olfvaces (Basoglu 1973). Bur all of these spe-
cies lay eggs on the Mediterranean coast.

The species of sea tardes known w nest along the
coases of the Turkish seas [Mediterranean, Aegean,
Marmara (inner sea), and Black seas] can be summa-
rized as follows.

Family: Dermochelydae

EUREPECINS: Darmochelys o, corfaces

Found in small numbers in Turkey only on the Med-
iterranean coast, this species also occurs in the Greek
Mediterranean (Ondrias 196G8), and even though spe-
cific regions are not given, in the Mediterranean and
Agaba Gulf around Israel (Hoofien 1972). Also, the
subspecies Dermochalys ¢ roblegelii should not have been
published (Mertens and Wermuth 19600,

Family: Cheloniidac
BEUBEPECIES; Carwita c. carshta

Though found in large numbers along the Black, Mar-
mara, Acgean, and Mediterranean seas of Turkey, this
turtle is known to nest only on the Aegean and Med-
ierranean shores. It also occurs along che Greek Ae-
gean and Mediterranean coasts (Ondrias 1968), the
Medicerranean shores of Israel (Hoofien 1972), and
the western portion of the Bulgarian Black Sea (Bes-
kov and Beron 1964). There is no evidence that they
nest in these areas, Bussian lirerature reports char chey
are also present on the Black Sea (Terentjev and Cher-
nov 1973).

BUBSPFECIES: Chadanla m. myder

In Turkey the green rrtde is discribured along the
Black, Marmara, and Aegean Seas but particularly lange
populations form on the Mediterranean. It is nor koosmn
wherher green rurtles nest on the Aegean and Medi-
terranean coasts of Greece where their presence has
been reported (Ondrias 1968), They have also been
reported from the Mediterranean and Agqaba Gulf of
Israel (Hoofien 1972), Found on the western Black
Sea region of Bulgaria (Beskov and Beron 1964), they
are not known to nest there.

SPECINS; Fretmochelys imbrivata

Hawksbiils are probably found along the southern shores
of Turkey and Greece (Mertens and Wermuath 1969).
They have been reported from the Mediterranean and
Agaba Gulf of Israel (Hoofien 1972).
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Figure 2. The average annual remperature, fen water fem-
perature, relanve humidicy and rainfall for Kdyoegiz over a
1 7-year period.

SPECIES: Lapidochulys olivaces

Olive ridleys are rare along the Mediterranean coases
but resemble Caretta caretta.

Work at Kéycagiz

Kiycegiz-Dalyankdy Beach is in the region between
the Aegean and the Mediterranean and easc of Mar-
maris Bay (36°47'M, 28°38°E). It has a typical Medi-
terranean climate.

Figure 2 summarizes meteorclogical observarions ar
Koycegz for 17 years. According o these dara, the
highest average temperatures are recorded for July
(27.8°C) and Augusc (27.3°C) The lowrest average tem-
perarure of the year is in January (9,5°C), August (25°C)
and September (24.5°C) have the highest average sea
water temperatures; Februacy (15.3°C) the lowest. The
maost rain falls in December (245.5 mm), the least in
August (1.8 mm}.

The Dalyankdy Beach strerches around the entire
mouth of the canal joining the sea with the lake of
Koycegiz. Mollusc shells are always strewn on this beach,
The littoral region is rocky without forming a ser.

The pale yellow sand, when wet, turns a yellowish-
tan. Eupborfia paraliar is frequent ar a distance of 10
m from che shoreline. Almost 20 m from the shoreline
Meriem sp. and from place o place Scirpus sp. can be

Many Ocypade certer (Order Decapoda) are found on
the Dalyankéy Beach. The forests of plane trees at the
junction between lake and sea are hideways for foxes
{Vadper valper anatelica). Oaly from May o Seprember,
when people visit the beaches, are dogs seen and many
of them have learned o open sea e neses.

In this region observations made during the summer
months of May to August show chat only Caretia carvita
nests here, Two males were caughe by fishermen in
the sea with a net. During work in the egg laying sea-
son, 330 nests were observed. Bur, almost 43.6 percent
of these were destroyed by predarors and tides (Figure
3. Only Chefomebia sp. was nored as the characteristic
epizoic organism. Triomyx frigngedr is found in large
groups in Kdycegiz lake, canal and lagoons. It is under-
stood from the complaines of the fishermen that chey
pass into the sea from dme oo ome,

Alrhough one of the aims was to determine the pop-
ularion of Caretfa caretta, the re-nesting interval could
not be calculated because the monel metal tags arrived
too lare. Thus, Hughes's equations 1o estimare popu-
lation size (1974} could not be used, The total number
of nests was not used to reach an estimare because of
the probability of large error.

The maring season beging in the middle of April and
lasts umtil the last week of May according to Dalyan-
kedyii coastal fishermen and our own observations, A
maring pair was observed at a distance of 300 m from
the shore on 14 May. As far as we know, supporred
by ourside reports, mating occurs on sunny days and
lasts 3 hours. Research in 1978-79 showed that the
nesting season began in mid-May and lasced until the
end of August along the Turkish Mediterrainean coast
{Figure 4).

Owr first report of a nest in Dalyankdy was 8 May.
In April and Seprember, the observed tracks did noc
lead o nests.

The frequency of the “false crawl” (Carr, Carr, and
Meylan 1978) artraces artention in this region. Of the
11 emergences onto land discovered the night of 12
June, only 2 ended with the production of a successful
NEsSL.

For the duration of the nesting season, the emer-
gences onto land occurred berwreen 2200 hr and 0400
hr. Emergences were not observed during the day or
rowards evening. Once a Carelta cavetia at 0G0 hr was
observed, Two individuals were seen making nests on
the Dalyankdy Beach ar 2200 hr but emergences be-
come more frequent between 0100 hr and 0300 hr.
This agrees with the suggestions of Schulz (1975) thar
Chelonia mydar emergences aré more frequent in a ris-
ing sea.

An animal reaching the shoreline remains there a
little while, though complecely out of the warer. Afrer
this rest, the emergence begins with continuous move-
ments, Figure % summarizes the distance of nests from
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shoreline at the research stations, On the average, 50
percent of the nests were made 15 o 20 m from the
shoreline.

The Dalyankéy nest-making females and males caught
in the sea had a minimum straight carapace lengrh of
5% cm and a maximum of 74.6 cm. They probably
reached sexusl marurity in this area. The minimum
weight of the females was 40.0 kg, and the maximum
was 73 kg with an average of 57.5 kg. As the number
of tumes these animals laid eggs was not determined,
these values include an error relative to the egg weight
in the ovaries.

Evaluation of the 50 nests we opened indicared a
likely clucch size of 70 to 120 eggs. The average egg
number was 93, the minimum 23 and the maximum
number 134, Diameter measurements of the top 10
eggs of each nest gave the minimum value as 3.7 cm
and the maximum as 4.2 cm with an average diamerer
of 3.9 cm. The average weight of an egg was 20.3 g,
lower than reports by other workers (Caldwell 1959;
Hughes 1974) and probably due to the small size of
the animals.

Incubation period is defined as the time from egg
laying to hatchling emergence (Caldwell 1959). Dara
from marked nests and from the laborarory incubator
indicate & minimum 50-day and & maximum 64-day
duration with an average of 57 days.

The temperature inside the nest and the reladve
humidity may affect incubation period (Ynrema and
Mrosovsky 1979). Inner nest temperarures at Dalyan-
kiy ranged from 24°C to 28°C with the average at
26°C,

Measurements of straight carapace length of 50
hatchlings captured upon leaving the nest were a min-
imum of 37 mm and a maximum of 42 mm with the
average at 399 mm. Straighr carapace width varied
between 30 mm and 35 mm with an average of 32.3
mm. Weights of the same animals ranged from 12.7 g
o 18.3 g with 16,1 g as the average.

Belationships berween lengths of subadult individ-
uals caprured at the 3 stations were investigated within
the 95 percent confidence limir (Figures 6, 7, and 8).
Important correlations were found in measurements
of weight and carapace lengrh, and carapace length and
carapace width for 50 C. ceretta voung (Fipures 9 and
103.

The majority of subadult males and females exam.
ined on the Dalyankdy Beach showed marginal shield
distributions of 11 R, 11 L; 11 R, 12 L; 12 R, 11 L:
and 12 R, 12 L. Only 1 individual showed the 12 R,
13 L diseribution.

The 30 C. caretta harchlings mendoned above had
mostly the 11 R, 11L, and 12 R, 12 L marginal shield
distributions, Some showed the 12 R, 11 Land 11 R,
12 L diseributions.

Naorthern Mediterransan
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Figure 3. Disrribution, nest capacity and nest threatening
factors for Carstta carette and Chelonia mydar ar the research
stations.

Other Baaches
Kumiuca Beach

Kumluca Beach is located on the inner curve of the
Bay of Finike (36°47'N, 28°38'E), It has the charac-
teristic Mediterranean climate and planr cover.

Belek and Side Nigit Beacher

Belek and Side Migit Beaches extend the length of
Antalya Bay (Belek 36°50°N, 30°58°E; Side 36°51'N,
31°28'E) with a Mediterranean climate,

Alanya Beack

Alanya Beach is located in Antalya Bay (36°36°N,
32°05°'E} with a Medirerranean climate.
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Dizcussion

Distribwition of Caretta caretta and Chelonia
mydas

Hildebrant and Hatsel (1937:35) described C. caretta

as a cold sensitve species, but it reaches more north-
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erly than other Adancic species (Brongerama 1972}, Ir
nests up to 33°M on the eastern Morth Amencan coast
{Coles 1914, ibid.), reaches higher latirudes in Virginia
(Carr 1952, ibid.), goes up to 353°M on the Adancic
shores of Morocoo {Pasteur and Bons 1960, ibid.) and
up o 43°M on the western Mediterranean shores of
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Figure 7. Relationship between plastron length and straighe
carapace lengeh in Careira carétta subadult males and females.
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Figure 8. Relstionship berween seraight casapace lengeh and
curved carapace leageh of subadult male and female Careris
arella.
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Italy {Bruno 1969, ibid.). It is also known to mest ar
35°N on the Japanese coast (Mishimura 1967, in Hughes
1974),

The Mediterranean coast of Turkey {36°N) presents
a major nesting region for C, caretta. Loggerheads are
observed in the Aegean Sea and even reach the Black
Sea (41°N) through the Sea of Marmara, We do not
have any information about the animals® passage into
the Black Sea.

Brongersma (197 2) stated thar C. caretra in northern

and central laritudes were small or half-grown speci-
mens, This interpretaton is supported by our obser-
varions thar all of the animals caprured were subadults,

Hughes (1974) reported char diseribunon of ©, car-
etta was bounded by the 25°C summer isotherm. This
is verified by nest making on Turkish Mediterranean
shores which show a 24-26°C summer isotherm.

Chelonia mydar is found only ar Belek, Side, and
Alanya. It does nor mowve farther west. This may be
due 1o the warmer températures in the east (Alanya,
287C) as compared to the western waters (Dalyankdy,
25°C).

Haitchling Numbers on the Trrkich Medstervanean
Coart

The number of Carefta carefta neses around the re-
search starions were counted as nomber of nests per
kilomerter for the nesting season. The beaches with the
highest numbers of nests wo che lowese are as follows:
Dalyankéy, 47 nesta'km; Alanya, 30 nests'km; Kom-
luca, 29.4 nests’km, and Belek and Side, 10 nestskm.
Chelonia mydas nests may have been included in the
calculations for the beaches of Belek, Side, and Alanya,
A mathematical estimate, based on 93 eggs for each
nest, puts the toral number of eges ar 135,000: 47.0
percent damage leaves 71,550 healthy eggs. We should
emphasize that our investgarive regions cover ooly
100 km of the almose 2,000-km Mediterranean coast-
line, Actual production rate must be much more rhan
our calcularions,

Variarions in Marginal Shields of Young and
Marure Animals, and Linear Relationshbips in
Length

Deranivagala (1953, in Hughes 1974) separared Ar-
lantic and Indo-Pacific Carefta caretta stocks by mar-
ginal shield numbers, vertebrae, and their curvation.
This classification was believed w be incomplere in
larer years (Caldwell, Carr, and Ogren 1959; Hughes
19743, but it still remains useful.

Marginal shield counts of 50 hatchlings ar the end
of the incubation period showed 58.0 percent had an
11-11 distribution, 20 percent 12-12, and the remain-
der mixed.

Measurements of 153 subadules showed 46.1 percent
had an 11-11 distribution, 15.3 percent had 12-12, and
the remainder mxed. The 11-11 and 12-12 distribu-
non percentages in harchlings and subadults resemble
one another, The 11-11 distribution shows a higher
percentage than the 1212, These results are markedly
different from those of other workers, but the sampling
size was oo small o permit any definite conclusibns,

There were no important correlations found be-
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rween lengths of Atlantic loggerheads by Caldwell, Carr,
and Ogren (1959 and Gallagher & af. (1972}, Hughes
{1974} showed linear relationships between lengths in
the souchease African C. caretta.

Sratstical analyses on basic measurements taken from
subadulc C. rareira caprured on eastern Medirerranean
shores suggested the existence of important correla-
tions berween some of them,

This situation falls into opposition with the views of
Caldwell, Carr, and Ogren {19%9) and Gallagher & af.
(1972). As far as we know from publicarions, their
smallest rurtles were longer than our biggest speci-
mens. In other words, they investgared adule animals.
Hughes (1974} worked borh wich mamre animals and
subadules,

The relationship berween cunved carapace lengrh and
seraight carapace length of subadult females and males
15 shown in Figure 8. As we can see femnales are more
curved than males. Figure & shows the relationship
betereen straighe carapace length and straight carapace
width of subadult males and females. Males are some-
what wider than females and dhis face is rue in larger
size classes also. The relationship between plastron
length and straight carapace length s summarized in
Figure 8. Males from the same length group have shorter
plastron measurements than the females.

There was no correlation found between curved car-
apace lengrh and wideth of head and berween scraighe
carapace length and head width in subadult males and
females.

Summaries of relationships among weighes and car-
apace lengrhs and widdhs of 50 C. cereita hatchlings are
shown in Figure O and Figure 10,

The first developmental steps of the young ooour
with increase in carapace length versus increase in weighe.
Increase in width of the carapace 15 slowrer when com-

pared o the incresse in length,

Acknowledgments

We wish o express our deepest gratirude o all che
officials on the IUCN/MWE Joint Project Office and
all the interested paroes for their support of dhis re-
search in the norchern Mediterranean (Turkey), We
eXpress our grear appreciation o Dr. Archie Carr, D,
L D, Brongersma and Dr, N, Mrosovsky for cheir kind
assistance in sending the lierarure thar we had diffi-
culty in securing. Also, we wish to thank our depart-
ment members, Zehra Unver, Yilmaz Karacalioglu,
Ethem Atalik and Osman Simsek, for their unending
energy and efforts during the preparation of this work.

Litaratura Clted

Acardr, M.
1978, Trewyx friwmgued ‘in modholop ve osteolojisl, ans-

MNaorthern Meditervanean

dolu'daks biotop ve dagilist uzeninde arasticmalar ve
biyolojisine air bazi gozlemler. PhID. disseration.

Basoglu, M.

1973, Drniz kaplumbagalari ve komsu membekederin sah-
illerinde kaydedilen vacler. Terk Biyolas Dergesd. Cale
3:1-124,

Beakov, V., and P. Beron

15, Catalspwe or Bebliopraphivdes Amphiliens ot der Repiiles
& Balgarre, Sofia: Bditions de l'académie Bulgare des
siences,

Brongersima, L. T,

1972,  European Adanic urdes, Zosd, Verhand, Lesden 121:1-
318,

Caldwell, I, K.

1959 The loggechead turtles of Cape Romain, South Car.
olina, Bulletin of the Florids Stare Murenm 4:31 948,

Caldwell, Tn. K., A. Carr; and L Ogren

1959, Mesting and migraton of the Adsntic loggerhead
vartle. Belletin of the Flovida Siate Musesni 4:295=
508

Care, A; M. H. Carr; and A B. Meylan

1978, The ecology and migrations of sea wwrdes, 7. The
Wesr Caribbean green vurde colony, Ballarin of rhe
American Musewer of Natwreal Hestory 102:1=48,

Gallagher, . M.; L. M. Hollinger; R. M, Ingle; and C_R.

Futch

1972, Marine torcle nesting on Hurchinson 1sland Flosida
in 1971, Floride Departwent of Matwral Beowecer, Ma-
righe Resvarch Ladoratory Special Soitific Reporr 37:1—
11.

Hathaway, R. R.

1972, Bea turtles: unanswered questions aboue sea ourtles
in Turkey, Balik v Balibeilek 30;1-8,

Hoofies, J. H.

1972, Bepirder of Lvael, Tel-Aviv: Deparmment of Zoology,
Tel-Aviv University.

Hughes, G. R.

1974a.  The sea turtles of South-East Africa. |, Statis, mor-
phology and distributions. Iwewtigational Reporr of
the Qeeampgrapobrs Retéarchk Imetitare, Durban, South
Africa, 35:1-144,

1974b.  The sea urtdes of South-Eagt Africa. 2. The biology
of the Tongaland loggerhead wrtle Caretia careria L.
with comments on the leatherback murtle Dermochelyr
rorfavea L. and the green ourde Chelomia mydas L in
the soudy region. Tneeitipaiional Report of the Oedan-
ograpinic Research [mstitwis, Durban, South Adrica, 36:1-
i,

Mertens, B, U1, and H, Wermurch

1960, Die Amphibien un Beptilien Europas. 3. Liste.
Senckenberg, Buch 38, Frankturt am M, Federal Re-
public of Gernrany.

Dindrins, J. €,

1968, Liste des Amphibicns et des Beprilics de Gréce, Brals
agta Crallp-Hellewica 1:111,

Schulz, J. P.

1979, Bea tortles nesting in Suriname. Losfogreche Verban-
aelingen, witgeperen door Bt Rifksmiwsesn van Ma-
tuiriicke Hortorde fe Lerden 143:1=144.

Terengjer, F. V., and 5. A. Chernov

1965,  Key fo Ampbibians gnd Bepreler, Jerusalem: Lsrael Pro-



gram for Scientific Translatons,

Ynemas, C. L, and M. Mrosowsky

1979, Incubacon temperature and sex ranio in hacchling
loggerhead mrtles: o prelimmary report, TG NSSC
Marime Tartle Newrlerrer 11910,

434 REMZ] GELDIAY



Joop P. Schulz

Foundation for Mature Preservanion (STINASLD
Paramariba, Surinam

Status of Sea Turtle
Populations Nesting

in Surinam with Notes on
Sea Turtles Nesting

in Guyana

and French Guiana

435

Four species of sea turtles nest frequently on the Sur-
iname beaches: Chelonsa mydas, Lepidochelys olfvaces,
Ervimochelys fmbricats, and Dermochelys corfacea. The
loggerhead, Caretta caretta, has been reported nesting
only once,

There are 2 main nesting areas. Galibi (Galibi-Ba-
boensanti-Eilanti) is locared ar the mouth of the Ma-
rowine Biver. It 15 a namure reserve, Ar Matapica and
Krofajapasi (formerly called Wia-Wia or Bigisanti when
it was situated in che Wia-Wia Mature Beserve), nests
are protected by special decree. A few small beaches
are situated berween Matapica and the mouth of the
Surinam River.

For a detailed descripoon of the beaches, see Schulz
(1975). The most characteristic feature of the nesting
beaches is the continuows aleeration of the shoreline
and the westward movement { = 1.5 km/yr) of the Wia-
Wia beach.

Surinam Populations
The Grreen Turtle, Chelonia mydas

There is no explanation for the considerable fucoua-
tions recorded in the yearly number of green mrde
OESLS,

Population size i3 based on an estimated average of
3 nests laid per female during a nesting season (Schulz
1975, pp. 71-73) and an average interbreeding period
of 2.3 years (Schulz 1975, pp. 62-68). It is estimated
thar in the period 1976—79 roughly 5,000 females made
up the female population of green turtles nesting in
Surinam. The popularion feeds off the coast of the
stares of Maranhdo (7), Piaui, Ceard, Rio Grande do
Moree, Paraiba, Pernambuco and Alapods in Brazil
(Schulz 1975, pp. 10d4=10; unpublished data, Schulz
and Reichare).



Yoar 1968
MNumber of merts

1969 1970 1971
+3,000 2493 3,113 3,753 6,885 6,600 7,465 3,610 B,.080 4.9%5 8465 4,330

1972 1973 1974 1975 1976 1977 1978 1979

The Qlive Ridley, Lepidochelys olivacea

The srartling decline in numbers of nesting olive rid-
levs is probably caused by the numbers of turtles thar
are caughr in the nets of the shrimp trawlers that op-
erate off the coases of Surinam, French Guiana and
Venezuela,

Guyana

The only published information iz in Pritchard (19699,
Bazed on his observations in 1964=6%, he concleded
that "Shell Beach seems o be a site of considerable
ridley nesting activity.” He found hawlksbill turtles and
green turtles nesting in fair numbers on Shell Beach,

Yiear 1967 1968 1969 1970 1971 1972 1973 1974 1975 1976 1977 1978 1979

Mumber of weits

2,875 3,290 1,665 1,750 1,595 1,270 890 1,080 1,070 1,160 1,030 870 795

For a discussion of the dispersion of the population
between breeding periods, see Schulz (1975, pp. 111-
14).

The ridley population nesting in Surinam, estimared
at 2,100 vo 3,000 females in 196768, has dropped to
an estimated 550 ro BOOD in the last 2 vears. Estimates
are based on the assumprion of an average of berween
1.4 and 2 nests/female/season and an interbreeding pe-
ricd of 1.4 years (Schulz 1973, p. 87).

The Leatherback Turtle, Dermochelys coriacea

The rise in the number of leatherbacks nesting in Sur-
inam is probably largely caused by the turtles shifring
from the deteriorating French Guiana beach ar the mouth
of the Marowijne River to the Surinam beaches.

Mesting of green rurdes also occurred on some less
important beaches east of Shell Beach,

In 1976, T was informed in Georgerown, Guyana,
that turtle slavghrering continued unabared on Shell
Beach and other sites, which corroborares Pricchard's
comment thar “parties . . . on the beach were slaugh-
tering virtwally every turde that nested.”

In June 1976 1 flew over all the nesting beaches
{excepr Punta Plaia on the border with Venezuela)
without seeing a single oerele wrack, 1 fear that decades
of unrestricted slaughtering of turtles has resulted in
the extirpation of the Guyanese nesting populations.
This predicares the desirzbility to do a survey of the
Guyana beaches,

Year 1964 1967 1968 1969 1970 1971 1972 1973 1974 1975 1976 1977 1978 1979

Number of nerts 03

90 200 305 235 285 380 900

TRS 1,625 670 5,5652,160 3,900

As little data are available on the number of neses a
female lays during one season and on the length of the
interbreeding period, an estimate of the population
size seems very risky.

Protection in Surinam

Laws give total protection o all marine tureles plus
nests in Galibi Sanctuary and on the Marapica-Krofa-
japasi beaches. The latter have been protected by spe-
cial decree since the beaches moved outside the bor-
ders of Wia-Wia Narure Reserve.

The collecting of eggs is allowed on the small beach
west of Matapica, An annual quota of approximarely
300,000 o 400,000 green turtle eggs is allowed to be
taken from Galibi beaches, These eggs are sold on the
local marker chorugh STINASU,

From 1968 ro 1978, some 300,000 eggs have been
sold to the Cayrman Turtle Farm. Since 1978, approx-
imately 12,000 eggs/vr have gone to the Surinam Tuar-
tle Farm run by STINASU.

French Guiana

The nestng beach in western French Guiana, called
Organabo Beach when it was siovated near the mouth
of Organabo Creek in the 1960s, is by far the world's
most importane nescing ground of the leatherback, and
the population nesting in French Guiana the world's
largest, In the 19705 the beach had moved so far orest-
ward that the western boundary reached the conflu-
ence of the Marowijne and the Mana rivers. By 1979
this beach had wirtually disappeared, leaving only a
sandspit, washed over by high rides.

The only suitable nesting ground remaining is the
approximately 1.3-km-long strecch of sand at the junc-
tion of the mouths of the Marowijne and Mana rivers
{Les Harres- Aouarra), Mests are so crowded that a con-
siderable number are destroyed by later arriving fe-
males. Moreover, every night specrarors drive their
cars onto the beach and create massive disturbances
among the nesting turtles.

Based on 3 councs during the 1978 and 1979 seasons

JOOP P SCHULE
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(May o July), T estimated, very roughly, thar betroeen
10,000 and 15,000 neses are laid between Aouarra and
les Hattes during a season. Fretey, who did exrensive
tagging in 1978-79, certainly has more precise dara.
Pritchard (1969) esomarted thar during a “good mid-
season night™ 300 leatherbacks nested on che beach
thar still existed at that time. During any night in July
he “ .. would rag well over 100 leatherbacks on a
single walk to the end of the beach and back ™

Where did all chese rurtles go? The increase of leath-
erbacks nesting on the Surinam beaches does not ac-
count for the decrease in the number of nests in French
Cruiana.
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Changing Patterns

In the Caribbean, the diverse cultural patterns that
once linked many indigenous coastal and island soci-
eries to sea turtles are mostly gone now, having de-
clined with the demise of the turtles and with the cat-
astrophic loss of human popuolation that occurred after
the coming of the Europeans. The varied indigenocus
parterns of local subsistence use of sea turtles were
replaced largely with intensive methods introduced and
organized principally by the English and orther north
Europeans o feed their mariners, colonises, and slaves,
and later to supply an export commaodity for markets
abroad. Yer in spite of almost five cenrmries of inten-
sive pressure on sea mrrdes and indigenous peoples,
vestiges and amalgams of former patterns persist, Here
and there, in isolated backwaters, in corners of the
Caribbean oo far or too poor or o formidable to
arrract large-scale foreign colonization, indigenous so-
cieties survived as did reduced popularions of the for-
merly abundant green tureles. These patterns, among
the last of cheir kind, are now changing due to internal
and external pressures and constraints.

In the big and small islands of the Caribbean, where
so much was lose long ago but where also some of the
old and introduced culrural craies and lifeways have
been maintained in peasant fishing-communiries, highly
specialized livelihoods are threatened by marine re-
source depletion and demographic and economic change,

And on the horizon, pressures build for another par-
tern of change; this one guided by the desire o procect
and conserve vanishing species. Bur what will happen
to the indigenous peoples whose cultures are adapred
in part to those animals? And what of the peasant peo-
ples whose fishing skills have long provided a measure
of economic and social independence and an importane
means of subsistence? What do these peoples stand o
lose if sea turtles are lost through intensive exploitation
or if they are protected by prohibitve legislation?



Ecological and Cultural Transformations

The intrusion and spread of European colonization in
the Caribbean area meant rapid and widespread changes
in biota and environments, the displacement and loss
of native peoples and cultres, and the incroduction of
new peoples, lifeways and approaches to resource use.
The decline of native societies in the West Indies was
quick and final. Disease, slavery, loss of food supply,
and cultural dislocation reduced popularions estimated
to have numbered several million to a few hundred
surviving Amerindians on Dominica and 5. Vincent
by the end of the 1600s. Along with much of the native

island fauna, green turtle populations were severely
reduced.

The Island Arawsks and Caribs were skilled in ob-
taining resources from rheir marine environment, in-
cluding sea turdes (Brecon 1665; Dutertre 1667, 11,
Labat 1742, I; Price 1962). Unlike the Island Arawak,
the Island Carib were never enslaved on a large scale
and resisted European intrusions. They survived for a
longer period than did the Island Arawak and “the
prolonged and inrimare inceraction between these Is-
land Carib fishermen and the French sertlers played a
major role in shaping future local fishing habies™ (Price
1962:1370) In the Lesser Antilles French teaders in-
troduced large-meshed rurrle ners and metal harpoon
poines to the Island Carib—as did the English in other
parts of the Caribbean—and lacer these marerials were
sold and traded to African fishing slaves 2nd o com-
munities of freed and runaway slaves (Moreau de Saint-
Méry 1797:873; Price 1962:1374, 1376). On the edge
of the plantation system, a distinct and continuing fish-
ing subculture evolved based first on African slaves,
who provided food for the plantation staff and guests.
Although some slaves from the Gold and Ivory Coasts
may already have been experienced fishermen, “most
slaves clearly leamned to fish in their new home, and
the techniques they practiced indicate that both the
French and the Island Caribs served as teachers” (Price
1962:1371). These people and freed and runaway slaves
served as the nucleus around which developed the
unique and self-perpetuating fishing subculture in many
parts of the Caribbean. It should be clear thar an early
synthesis of lsland Carib, French and Negro tech-
niques, completed by the mid-eighteenth century, ap-
pears almost torally unchanged in fishing villages
throughour the islands today” (Price 1962: 1376=-77).

Thus, even though populations of Caribbean Amer-
indians were lost, much of their fishing rechnology and
knowledge was maintained within the economic and
later emerging cultural amalgam of African and Eu-
ropean influences. The independent and distinctive
means of livelihood in West Indian fishing communni-
ties are based in large measure on the persistence of
Amerindian fishing knowledge and technology and
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connnuing access to0 marine resources, Although I know
of no West Indian society or community that 15 heavily
dependent on sea turtles for subsistence or liveli-
hood—other than the Cayman Islanders, on many is-
lands these animals do contribure a significant source
of food and small bur important amounts of money,
Uninhabired at the time of European discovery, the
Cayman [slands lacer became an important turtling
ground, As the early sectlers’ dependency on rurtles
and rhe sea grew, sociceconomic patterns developed
which relied heavily on the commercial and subsistence
exploitation of green and hawksbill tardes. Afeer 200
years of intensive turtling in local and foreign warters,
large-scale exploitation came o an end when the Mi-
caraguan government closed the turtle grounds o the
Cayman Islanders in the 1900 and markets were lost
in the United States and Europe as the resule of na-
tional and international legislation (Hirse 1910; Lewis
1940; Carr 19%5; Parsons 1962; Mietschmann 19795},
On the mainland margins of the Caribbean, several
indigenous societies are culturally and nutritionally de-
pendent upon green rurdes whose survival has been
threatened by commercial overexploitation,

Types and Scale of Exploitation

As a result of antecedene and introduced cultural and

Tabla 1. Types of gea turtle exploftation

Subsistence

1. exploitation, exchange and consumption are so-

cially and nuericionally importane and pare of an

indigenous culture complex

exploitation and consumption primarily by indi-

vidual househalds in peasant fishing communities

opportunistic carches by subsistence fishermen

. exchange and socially-based sale of meat within
communities provide mear and small sums of
money

Marker

5. sale of live turdes, meat and eggs oo regional
markets

sale of live rurdes to packing companies for ex-
port

. sale of turtde products (calipee, shell, skins, oil)
for export

opportunistic catches (primarily of hawksbill) by
lobster divers and fishermen for marker sale

6.

7

8.

Incidental
9, incidental catches by shrimp trawlers

BERNARD MIETHCHMANMN
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economic systems, there exists in the Caribbean region
a variety of contexts within which sea turtles have been
and are being exploited.

In general, exploitation of sea turtles for subsistence
is less of a threar to sea turtle survival than is marker
exploitation. Subsistence-related activities are depend-
ent on the size of local human populations, their degree
of reliance on the animals, and the sociery’s cultural
needs and exploiration controls. Exploitation for mar-
ket, both regional and export, i3 much more open-
ended, dependent on large, external populations with
the power to purchase more than can be obrained;
hence, the drain on sea rurdes thar provide meat and
luxury by-produces would rapidly escalate withour leg-
islative controls.

The Cultural Context of Turtling and Turtles

Among the tradinonal indigenous peoples who sill
make their own living rather than earning it and who
still rely on rertling and turdes for pare of their sub-
sistence, the procurement, discriburion and consump-
tion of green turtles remain important o their culture,
More than any other Amerindian society, the coastal
Miskito Indians of Nicaragua and Honduras are cul-
turally dependent on green twrtles, as will be seen in
the following marerial. Although other coastal Amer-
indians are less reliant upon sea trtles, the cultural
and social context of resource acquisition and distri-
bution are generally similar in structure and content.
Subsistence provisioning involves production for
immediate use, distribution wirhin a discreds social unit
and area, and consumption by the producers and their
dependencs. In subsistence, resource exploication 15
organized and internally regulated within kin-based
networks to satisfy biological and cultural needs.
Turtling is more than a4 means o get meat, turdes
are more than simply a source of meat, and turtle meaz
is more than just another meat. For several surviving
coastal Caribbean Amerindian societies, turtling and
turtles are parr of a way of life, nor merely a means of
livelihood, The aceivicy and the product are not ele-
menrs that can be simply lost or substimred wichout
consequent deep change in caltural patterns.
Turtling is part of a cultural complex that links peo-
ple, society, environment, and biota, Rooted in culoural
history and followed for generations, it is one of the
principal means through which knowledge of the sea
and marine life is passed on, technological pateerns are
maintained, and sea and resource procurement skills
are socially rewarded, For many males it is an important
if not a major acrivity and it supplies significant often
substantial amounts of protein.
Chelforia myday is the mose important sea turtle ex-
ploited for meat by Amerindian peoples. Green mrtde
meit constitutes a significant source of protein and

Caltaral Context of Hunting

irem for social exchange, In coaseal Miskiro villages
subsistence rurtling supplied up to 70 percent of animal
protein in the diet prior o intensive commercial ex-
ploitation (Mietschmann 1973). Among these people
murtle mear eranscends all other food in esteem and
social significance.

Miskito sociery is structured by kinship relarionships
and all subsistence acrivities have a social contexr. In-
dividuals are obliged w freely share subsistence re-
sources, especially if it is turde mear. Socially based
exchanges of resources berween kin honor consangui-
neal and affinal relationships, spread meat distriburion
through the community, and insure thar differential
procurement is evened out so that meny households
share the results of an individual's skills. The giving of
mear is as important as its receipt. Withour these ex-
changes, social relationships and the quality of diet in
the communicies would decline,

But rurtle meat also bas a symbolic as well as social
and nutritional value. Between the sea and the wable
rurtle meat moves along a chain of culoural levels where
each transformarion increases its symbolic value. Males
obrain and butcher the trtles, whose meat is distrib-
uted by women to kin and friends, As the mear moves
from animals to hunter, from males to females, from
individuals 1o kin and to the larger society, it is in-
creasingly imbued with symbolic significance. In the
end, the item is no longer simply meat but a cumularive
symbolic record of relationships between nature and
people, men and women, and the individual and so-
clery.

Thus, turtling and rurtle mear are for the Miskimo a
means by which part of the strucrure and organization
of society is maintained and their place in their world
is defined.

Surviving Traditional Societies and Turtles

Because of the worldwide demise of green murtles’ and
traditional martling societies, few siruations remain where
native peoples depend on Chelonia. In recent and con-
temporary times, the most important traditional tur-
tling people have been the Seri in Mexico, the Marshall
Islanders in Micronesia, the Torres Strait [slanders in
Auseralia, the Andaman, Nicobar and Maldive Island-
ers of the Indian Ocean, the Vezo and Sakalava of
Madagascar, the Bajuni of Kenya and Somalia, and the
Miskito of Micaragua and Honduras.

In the Caribbean, the Miskito are the foremose
Amerindian turtling society. Other native groups that
still exploit turtles are the Rama of Nicaragua {Nietsch-
mann and Mictschmann 1974); Guaymi (Gordon 19690

i, A sarvey of subsistence hunting of sea turiles is beyond the mnge
of this shoct paper and my perscnal fiedd experience, | thank Bill
Rainey for sharing thas information on sea narcle discributions
ane exploiterion in the Caribbean.



Table 2. International recoveries of tags placed on nesting green turties at Tortuguero and Aves laland

From turtler tagped ot Tortwguero, From turtler tagged at Aver Itland,
195676 1971=76
Place MNaumber Percentage Place Mumber Percentage
Nicaragua a57 B6.2 Lesser Antilles 5 50
Colombia 45 4.1 Dominican Republic 2 20
Panama 2B 25 Mexico | 10
Mexico 28 25 Micaragua | 10
Venezuela 24 21 WVenezuela =] L0
Cuba 13 1.2 10
All others 13 1.4
1,110

Sawree: Carr, Carr, and Meylan 19789

and San Blas Cuna (Seer 1976:45—46) of Panama; some
Guajiro in Colombia (Kaufmann 1971:76; Rebel
1974:136); Maya along the northeastern coast of Yu-
catin; and Black Carb (Garifuna) in the Honduras
coast-Bay Island area.

Many other peoples elsewhere in the Caribbean also
exploit turtles for subsistence and small-scale market
sales: for example, the Cayman Islanders; Creoles in
Bluefields, San Juan del Norte (Greytown), Limdn,
Bocas del Toro area and Coldn; Colombians in the
Golfo de Urabd and waters off Cartagena, Barranquilla
and Riohacha; Venezuelins in the Golfo de Venezuela
and off the Los Roques Islands and on Aves Island-®
various groups throughout the Lesser Anclles; Amer-
ican and British Virgin Islanders; Dominicans in the
Cabo S5amand and Puerto Plata areas; Cubans along the
southern coast; Jamaicans, especially off the Morant
and Pedro Cays; and people from San Andrés and
Providence Islands who journey 1o Serrana Bank, Ron-
cador Cay, and the Albuquerque Cays.

Hawksbills have scattered distributions vet are heav-
ily exploired for their valuable shell. Hawkshill mear
is glso earen by some peoples. Areas where hawkshill
exploitacion is heavy include the Gulf of Honduras
{Cabo de Tres Puntas); Bay Islands: Miskito and Set
Met Cays, Corn Islands and Cocal Beach in Nicaragua;
Almirante Bay, Chiriqui Beach, and San Blas Islands
in Panama; Roncador Cay and Serrans Bank in Colom-
bian waters; Los Roques Islands in Venezuels, Huevos
Island off Trinidad; the British Virgin Islands; Isla Mona
off Puerto Rico; the Pedro Cays; and Cayman Brac,
BT,

The areas where green turtles are most heavily ex-
ploited in the Caribbean can be located by using the
tig return dara compiled by Archie Carr and Bill Rai-
ney (Table 2).

1. Aves Island is the majpor nesting beach for green rarles in the
castern Caribbean. In 1978 the Venszuelan government eitab-
lshed a military ourpast thess,
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The overwhelming number of tags rerurned from
Micaraguan warers reflects the localized concencrarion
of green turtles and highly focused exploiration for
subsistence and market by the Miskite Indians. All
other relationships berween a native society and sea
turtles in the Caribbean fade when compared with the
Miskito's dependence on green turtles and the scale
of subsistence and recent commercial exploitation.

Tha Cultural Impact of Commercialized Turtling
on the Miskito and Micaraguan Green Turtle
Population

In 1969, on the heels of Nicaragua's failure to accept
the Conferencia Tripartita agreement with Costa Rica
and Panama for a three-year moratorium on Ereen -
tle exploitation, the first of three wrtle processing
companies began purchasing and exporting rurtle mear
and calipee. The Miskito had long been involved in a
series of export market resource exploitation cycles
{rubber, lumber, gold, bananas), each one of which
made them increasingly dependent upon purchased
goods and wage labor, Economic condirions were de-
pressed in Miskito communities when the turte com-
panies started up.

The Maskste were the world's best ruvtle bumtors, and the
fait Large green turtle population in the western Caribbean
inbabited the searky shallvw waters off eastern Nicaragwa.
The mew companies provided a year-ronnd connective link
between local 1upply and divtant demand, The Miskite
started to sell large numbers of green turtles to the companies
that exporied the meat, ofl, and calipee to foreign coumtries.
Wherear they were ance the central focus of the Miskite's
subristence syitem, green tmriler mow became the primary
meanl fo jecure money to purchase, and the onfy rerviving
greem turtle refuge came amder severe ecploitation pressure
From 1969 through 1976, ap to 10,000 green rureles were
exported every year. Already depleted by Cayman [iland
turtlers on the feeding ground at Mickite Bank and by
Costa Ricans on the neiting beach at Tortuguero, the mast

BERMARD NIETSCHMANMN



significant West Caribbean green turtle population wai
subjected to @ sudden and intensive vive in buman preda-
tion, The resalting reduction of the population ron became
evident, The average amount of timy i1 took to capture ome
turtle went up from two man-days in 1971 to six man-
days in 1975, Ever though bunting was less efficient, more
turtles were taken from the depleted herds because more
Mirkito were bunting and were doing 1o almort year-round,
Eurthermore, tagr placed on mesting turtler at Tortuguers
fo study migration and life cocle patterns began to be re-
turned from Nicaraguan waters i wnprecedented numbers,
indicating @ maisive wpward change in the scale of ex-
plostation (Nietrchmann 197 92:8-9),

For the Miskito the commercialization of turtling
was different from previous economic booms in that
it threatened the internal core of their subsistence and
associated social relationships. Economic entangle-
ment led to social quicksand as they became overly
dependent on intensive exploitation for sale, racher
than their former moderare exploitation for provision-
ing and social exchanges. Miskito society became as
threatened as the species they hunted and nerced for
markert sales. Decline of the wrtle populations created
the need to further intensify and both resource decline
and intensificacion of turtling led ro shormages of meat
and agricultural foods and ro social conflices in Miskito
COMTIMLLIEEES.

The wrtle companies extended credit and advanced
foodstuffs to the Miskito so that they could stay on
the rurtle grounds for long periods, year-round rather
than their normal pattern of short, seasonal trips. Sim-
ply to pay off the credit extended by the companies
and o purchase food for families to live on while the
turtlemen were away from the villages meant intensive
exploitation. Labor had to be further diverted from
subsistence activities to commercial nurding as che re-
source declined. The qualicy and variety of the diet fell
a3 money obtained from the export of protein was used
to purchase imporred white flour, rice, beans and sugar
thar replaced traditional foods. As the resource further
dwindled, and as labor was further overextended, suf-
ficient yields could be maintained only by diverting
turtles from subsistence consumption and social dis-
tribution to market sale, By 1972, the downward spi-
raling pamern of market exploitation had already passed
the economic threshold where money earned from our-
tling could not buy the equivalenr amount of food
formerly produced in subsistence. During a year pe-
riod berween 1972-=73, 913 urres were obrained by
Little Sandy Bay Miskito, Of these, 743 (81 percent)
were sold to the companies and only 170 consumed
in the village (Weiss 1977). By 1973, the resource and
subsistence drain hit social rockborrom. Rather than
incur the wrath of disgruntled kin by returning wo the
villages with only a terde or two, many turtlemen pre-

Cultaral Context of Hunting

ferred to sell all to the companies as there were no
social pressures to discribute money, Social relarion-
ships became strained, turtlemen and their families were
accused of selfish inrerests and denial of Miskito ora-
ditions, and members of the many households which
were without wrtlemen became nutritionally impov-
erished and felt socially abandoned.

In traditional subsistence, the risk of failure was ame-
licrated by access to a wide range of plants and animals
and by generalized sharing of the yields berween kin,
Differential procurement was common but differential
receipt was rare. As the Miskito became further in-
wolved in market activities by channeling more and
more labor to acquire the culturally most importanc
item to sell, economic risk was added to subsistence
risk and magnified chrough the individualization of
production efforts, Where all households once oper-
ated within & social network that saved them from a
possible economic mistake or plain bad luck, some
individual households began to have o secure re-
sources, income, and food and run the risk of possible
economic shorefall

As the economy became increasingly monetized, a
few households in every village became financially bet-
ter off than the majoriry. Alrerations in the focus of
production and rhe individualization of production cre-
ated economic differences between individuals and
households. In order to secure a surplus o sell rather
than to share, labor and marerials thar once helped
support the less able, the elderly, widows, widowers,
the sick, and the injured were diverted o market.

Until the Miskito began to sell a subsistence re-
source, they were able to keep distinct the rwo eco-
nomic systems: one based on generosity and sharing
berween kin withour expectation of return, and the
other based on individual receipr of goods and mare-
rials with no expectation to share. Bur when labor and
marerials that were once exchanged berween kin were
channeled into marker sales, social devaluarion re-
sulted. To sell a subsistence resource is a social con-
tradiction, If 2 household produces food, it is obliged
to share; if it purchases food, its members are under
no such social obligation; if they sell what should be
shared, they bring into conflice the opposing rules in
the rwo economic systems (MNietschmann 197%a:12—
13).

Berween 1969 and 1977 intensive commercial rurtle
exploitation for export markers began to erode the
ecological and social heart of Miskito subsistence and
culture, Many other factors also contribured: increas-
ing inflation in the price of purchased goods, depletion
of other resources, wage labor migration from villages,
and the younger Miskito's increasing dissansfaction with
the nonmaterial rewards of a subsistence-based way of
life. In many other areas of the Caribbean migration,
inflation, and changing lifestyles are reducing the ar-



wractiveness of turtling whether for subsistence or for
small-scale marker sales.

Mational and international conservation led to the
closing of many foreign markets char crafficked in en-
dangered and threatened species, The 1973 Conven-
tion on Incernational Trade in Endangered Species of
Wild Fauna and Flora (CITES) and U.5. endangered
species legislation (197 3) wrere the two most imporoant
of many conservarion measures enacted that included
the protection of sea turdes, In addition, the Wesc
Caribbean population of green wrtles received a re-
prieve from impending disascer when the Toruguero
nesting beach was declared a National Park by the
Costa Rican government in 1975, and when the Mi-
caraguan government closed the rurtle companies in
early 1977 {the Miskito were permitred o contnue
subsistence murtling).

The loss of the market for green urdes created eco-
nomic stress in Miskito communities but the decline
of the resource would have led o the same result,
Their response was to expand ooce again subsistence
agriculoure and hunting and fishing which bad an im-
mediate bepefit in 1978 when the shipment and dis-
tribution of food supplies and goods o the ease coase
were interrupted by the Nicaraguan Revoludon, The
Miskiro srill have sufficient land and a relatively rich
resource base and stock of green furtles which will
provide for both subsisrence and social well-being. Yer
because of long exposure to ourside goods and markerts
they will continue o feel economically deprived.

The new Micaraguan government has major prob-
lems of economic and social reconseruction in ravaged
western Micaragua, When the government turns is
artention to eastern MNicaragua, they may find that some
of the social and ecological wounds cavsed from bleed-
ing resources away from local societies have already
begun to heal, May they be sensitive and wise.

If the Tormuguero nesting beach continues to be pro-
tected as a Mational Park and if the Micaraguan green
tarrde population and those of other countries can be
protected from commercial exploitation, | see no rea-
son why subsistence wrtling by local peoples should
not continue, especially by Amerindian peoples such
as the Miskito, Kama, Guaymi, and 5an Blas Cuna.

Elsewhere in the Caribbean, curtailment of market
exploitacion of sea urtles might cause economic hard-
ship but 1 know of no island or mainland society whose
culture is dependent on torroiseshell; wrde calipee,
meat, eggs, oil, skin; or stuffed turtle curios and shel-
lacked carapaces.

Effective management and restocking of Caribbean
sea rurtle populations can be achieved by national and
international programs o protect nesting beaches and
marine habirats, and to prohibit commercial exploira-
tion, export and imporr of sea mrtle products (meat,
eges, oll, calipee, leather, shell, and cunos). Jusc as
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Miskito society was nor saved by selling a subsistence
resource, endangered and threatened species cannor
be saved by selling them.

There is a possibility that the Micaraguan govern-
ment will eseablish a marine reserve or park in the
Miskito Cays area. This zone contains some of the best
seagrass and reef habirar and largest number of green
turtles to be found anywhere in the Caribbean. Hawka-
bills may still be fairly abundant, If within a large enough
area both sea turtles and the marine habitat were o
be protecred from discurbance by turters, fishermen,
lobster divers, and shrimp crawlers then these species
would have an optimum chance for increasing their
populations, The Miskico Cays-Miskito Bank region i3
large enough so thar subsistence turtling could still be
done in areas well outside a designated reserve.

The exploitation of sea mrtles for subsistence by
Caribbean mainfand and island peoples often provides
an important source of mear in local diets subject to
putritional decline caused by high-priced purchased
foods. Furthermore, the cultural context of rurtling and
turtle meat in Amerindian societies must not be threat-
ened by marker exploiration or by overly prohibitive
legislation. If Caribbean peoples once more have use
of sea turde populations, then management and con-
servation efforts will be well rewarded.
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ABSTRACT

All species of sea murtles in che western Gulf of Mexico
have declined in abundance in every state from Loui-
siana 00 Yucatan with the possible exception of the
leacherback, Dermachelys corfarea, because of an intense
exploitation by man of the eggs, subadults and adule
turtles,

The major feeding grounds of the Kemp's ridley,
Lepidachelys olfvacea, are identified as the crusracean-
rich grounds of Louisiana and the Tabasco-Campeche
area of the southern Gulf. Thus, both the feeding
grounds and the nesting grounds are in the western
Gulf of Mexico,

The historical decline of the green turtle (Chefonia
meydas) fishery in Texas is partially charted. Ar irs peak
it was in excess of 230,000 kg'yr, bur i was virtually
nothing when the catch of martes was outlawed in 1963,
Evidence was presented rhar climaric conditions as well
as overfishing played a role in this decline.

The small population of loggerhead turtles, Carvita
caretta, in the waters of Texas is being further depleted
by incidental carch in shrimp rrawls.

The state of Tamaulipas is not an important feeding
grounds for turtles, but it has exremely important
nesting grounds for the Kemp's ridley and, in the pasz,
for other species as well.

The state of Campeche has the grearest landings of
any state in the western Gulf, but the carch of all 5
species has been declining for more than a decade.

Introduction

The data base for this survey leaves much to be desired.
In Texas, the turtle fishery began abour the middle of
the last cenmury, and by 1900 the catch had declined
to insignificance, In other words, one is left with the
chore of writing the obituwary of a fishery which dis-
appeared before any scientific gathering of dara was
attempted. In Louisiana, on the other hand, an orga-
nized fishery never existed. However, an unknown but



sizeable number of turtles became a delectable part of
the shrimpers' diet while at sea. Again this type of
exploitation by excellent Cajun cooks leaves few rec-
ords. On the Mexican Gulf Coast until the middle of
this century, turtles were regularly taken in a subsise-
ence fishery and very few were sold ourside the local
willage. Turtle statistics gathered from tix records are
available from 1948 to the present; however, there is
no breakdown by species. Since 19660 data have ac-
cumulared from a good scientific program developed
by the Mexican fisheries department. René Mirquez
has contributed greatly to these investigarions.

Leaud or Leatherback Turtle, Dermochelys
coriacos

Information on the leatherback is very sparse in the
western Gulf of Mexico. It is occasionally taken by
shrimp boats in offshore warers, bur the numbers are
so small thar this mortality is nor significane. Furcher-
more there seem to be no dara that can be used o
assess changes in abundance of the leatherback over
the years,

Leary (1957) observed on 17 December 1956 an
estimated 100 leatherbacks, ranging in length from 1
o 2 m, along a 30 km line extending north from Port
Aransas, Texas. The turtles were apparently feeding
on the dense aggregations of cabbage head jellyfish,
Stomolophus meleagris. This jellyfish is carried out of the
bays by the strong currents produced by the northers.
This concentration of feeding learherbacks so near the
beach is unusual, bur undoubtedly they were ateracted
by these jellyfish concentrations which occur each year
with the onset of winter, Afrer the cold wave of 31
January to 2 February 1951 I observed 2 dead leath-
erbacks 1.2 to 1.5 m in length, adrift in the channel at
Pore Aransas. The potenrial for heavy mortality in win-
ter schools of leatherbacks is certainly present, bur no
records of such a catastrophe have been unearthed in
interviews or in the literature,

The leatherback is cerminly widely diseributed in
Mexican waters, bur only in Tabasco (Mdrquez 1976)
have small concentrations been reporred. These ag-
gregations are found particularly off Barra de San Pedro
from August to November.

Mesting records are rare, Hildebrand (1963} re-
ported the leatherback neseing ar Lintle Shell on Padre
Island. One report was based on the record of a taxi-
dermist who had mounted one in 1928, Ir was turned
on the beach, and he stll had an egg preserved in a
mason jar in his shop from this rurtde. The other au-
thority for nesting leatherbacks was Lewis Rawalt, an
Audubon warden and a recognized authority on Padre
Island. He had observed the species nesting in the mid-
19303, and he had taken a picture of 1 occurrence. 1
have no records of leatherbacks nesting on Padre Is-
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land during the lase 40 years.

The nesting of the leatherback along the east coast
of Mexico is based on informed individuals. The spe-
cies has nested in the past at Rancho Nuoevo, Tamau-
lipas according to residents of this rancherria. A few
times in the past, they had rendered a leatherback for
oil. A leatherback will yeild up 1o 30 liters of oil ac-
cording to my informant, and it is repured to have
medicinal value partculardy for skin and lung disor-
ders. Fishermen at Anton Lizardo, Veracruz have rold
me that the species occasionally nests on a nearby is-
land. The turtle is not common chere, bur when it is
encounrered it is killed for its meat and oil. I observed
the head and entrails of a leatherback thar had been
butchered near Veracruz on 24 February 1980, Car-
ranza (1959) states that the leacherback is used for
sha:fk bait in Yucaran and that it also neses on Alacranes
Reef.

Caray or Hawlkabill Turtle, Eratmochelys
imbricata

According to che available information the hawkshill
is the rarest marine turtle in the Gulf. However, de-
spire the gathering of eggs and the capeuring of turtdes
at all sizes for the curio trade, a small population has
persisted ar Veracruz during the 25 years that [ have
known the area. According o Veracruz fishermen, the
species nests from Isla Lobos 1o Anton Lizardo, They
also state that the species prefers to nest on stormy
nighes. Perhaps this explains its persistence at Vera-
cruz. Although the species 15 not readily caken with
ordinary commercial gear, it is easily captured by skin
divers, According to Carranza (1959) and Fuentes {1967)
the species is taken in small numbers in both Campeche
and Yucaran, but its grearest abundance is in Quinrana
Roo on the Caribbean coast of the peninsula, a region
ourside my purview,

There are few records of the hawkshill from Texas.
Most specimens | have seen are small individuals {in
their first year of life) thar wash up on the beach in a
moribund condition, Some of these have survived when
cared for in aguarta. In 25 years of observations on
the Texas coast | have seen only 2 hawksbill which
were captured in a healcthy condition. One was caughe
along the jerty at Port Mansfield and the other ar an
offshore oil rig. Both of these specimens were small,
possibly in their second year of life. There are no rec-
ords for adule hawkshills from the coast of Texas or

Lounisiana.

Cahuama or Loggerhead Turtle, Caretta caratts

In the western Atlanue the greatesr concencration of
loggercheads is foend along te Adantic coast from North
Carolina 1o southern Florida, Smaller concentrations
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are found along the entire Gulf coast from the Florida
Keeys to Quintana Roo. Lund (1974) estimates the east-
ern United Seares population at 25,000 o 50,000 adule
loggerheads. There is no reliable count for lnggerheads
in the Gulf. It is certainly an ubiquitous species, bue
its total number is small. The species is regularly fished
in the waters of the Yucatan peninsula where its center
of abundance is on the Caribbean side, There is a sec-
ondary bur much smaller concentration in the seate of
Campeche, Fuentes (1967) gives a carch of approxi-
mately 365 cahuama for Campeche during a vear. Since
the fishermen will caprure every one they can, this
carch is indicative of a small popularion.

In Texas informartion gathered by me indicates thar
loggerheads occur throughout the summer as isolated
individuals around oil field plasforms, rock reefs and
obserucrions. Sports fishermen may, at times, see large
adults feeding on Porruguese man-of-war ar consid-
erable distance from the coast. There may be a south-
ward migration in the fall and a norchward one in the
spring, but this has not been confirmed by tagging dara.

There is no fishery for the loggerhead in Texas. It
was utilized before the first world war by the inhab-
itants of the coastal villages, and a few were marketed,
Rabalais and Rabalais (in press) have studied the
serandings of marine turtles on the coast of south Texas
from Cedar Bayou to Brazos Santiago. They logged
202 dead loggerheads during the period from Seprem-
ber 1976 to 1 Oceober 1979. Most of these turtles
were subadult (98 percent were smaller than 76 cm),
Serandings were greatest during the fall and spring, and
in this sense they were correlared with peak inshore
shrimping for white shrimp. A few loggerheads are also
snagged by sports fishermen, but most of them are
released unharmed because it 15 illegal to harm turtles
in Texas. There has been no organized ragging effort
on the Texas coast because of the small and scactered
population, However, in the eardy 19605 my students
tagged B loggerheads. Four of these tags—half—were
recovered within a year, These results support 2 high
mortality rare due to the activities of man. Dead rurtles
on the beaches of South Texas are not 2 new phenom-
enon, but no counts were made during the early 1950
when | frequently traveled the beach.

Mearly all substantiated records for nesting logoer-
heads are in the eastern Gulf of Mexico. There is a
record of a loggerhead nesting on Chandeleur Island
(Dgren 1977) and many repores of wortle tracks on the
same islands. B. Melancon (personal communication)
gathered loggerhead eggs on Grand Isle in the 19305,
Texas is usually placed in the nesting range of the
loggerhead mainly on the basis of informed observers,
Reports of the nesting of large, unidencified rurtles
must surely be this species. Indeed, the now nearly
300-year-old account of gathering of sea turde eggs by
members of La Salle's ill-fated expedition may refer to

Wertern Gulf of Mexice

the loggerhead. Howewver, 1 have been able to docu-
ment fully only 2 nests—one in 1977 and the other in
1979 on south Padre Island, Hatchlings from these
nests were identified by me.

In Mexico | have gathered numerous reports of the
tracks of large turdes on the beaches of Tamaulipas
north of La Pesca and in Veracruz from Tampachichi
to Barra de Corazones. These may prove 1o be log-
gerhead nests. Almosr all of them are soon despoiled
by man. Isolated individuals do nest in some years at
Rancho Nuevo, Tamaulipas. Loggerheads also nest
around the peninsula of Yucaran, bur mosr of the known
sites are on the Caribbean side.

Lora or Kemp's Ridley, Lepidochelys kempi

Although the Kemp's ridley was described a cenrury
2go by Garman, most of the information on this species
has been gathered during the past 25 years. There was
no organized fishery for the species anywhere excepr
a$ a by-caech of a green turtle fishery near Cedar Key,
Florida. Tt is probable that the gray loggerhead eaten
occasionally by Port Aransans prior to the first world
war was a ridley.

Hildebrand (1963) estimated the nesting population
at Rancho Muevo in 1947 ar 42,000 ridieys based on
a statement of Andres Herrera and an analysis of the
concentration of the turres in the film. Exploirarion
of the popularion has been high for an underermined
number of years. In fact, the colony was located by
following up a chance remark of a friend thar an Arab
trader packed out jure sacks full of eggs on a pack train
of 40 or 50 burros. At the stare of the investigations
in the late 19605, 5,000 o 6,000 nested chere, bur by
1975 the population has declined o a few hundred.
However, since that cime there has been a very slight
increase in che number of nesters.

Exploitation of this rookery prior to its official pro-
tection in 1966 was confined almost entirely to the
collection of eges. This acrivity was so widespread in
the 19505 and the early 1960s char the demise of the
species was predicted (Hildebrand 1963) if it was not
scopped. | am not personally aware of any large scale
butchering of turdes for their mear or skin, although
[ have heard and seen such reports. A permit to slaugh-
ter ridleys was granted in 1970, but forrunately the
arribada did not arrive on schedule and only § turtles
were killed according o official accounes.

One can ask whether the present rookery at Rancho
Nuevo s the sole survivor of many former nesting
colonies or whether it is unigue. There is no clear
evidence of the species nesting in arribadas elsewhere
along the Gulf Coase. There are records of scatrered
nesting from Porr Aransas to Alvarado, Veracruz, Fish-
ermen from Rancho Cruz wold me thar the lora nesced
by the thousands at Bancho Nuevo and by the hundreds



in the area from Punta Jerez to Barra del Tordo, B
Liner {personal communication) informs me thar chis
species probably nested on Ile Derniere in Louisiana
prior 1o the destrucrive hurricane of 1836. Ogren (1977)
saw & small turde which may have been this species
crawling up a beach in the same general area more than
a century later. Positive identification could not be
made from the air, but dayome emergence and small
size indicate a ridley. Percy Vioscai {1961} stated that
the ridley nested on the Chandeleur Islands. This re-
cord apparently was hased solely on tracks seen from
the air.

Many inferences concerning the life history of this
species have been made on scanty data. The following
hypothesis best explains the existing dara on the ridley,
in my opinion, The Kemp's fdley neses in armibadas ac
Rancho Muevo, Tamaulipas and the feeding grounds
for the subadules and adults are the highly producove
white shrimp-portunid crab beds of Louwisiana {Marsh
Island o the Mississippi Delta) and Tabasco-Campeche
{Chupilco, Tabasco to Champorton, Campeche). As in
the case of the nestng grounds, there is some leakage
of individuals and small groups to other areas away
from the primary sioes,

This hypothesis is supported by the following in-
formation. First, the ridley feeds primarily on decapod
crustaceans, particularly 2 genera (Ovaliper and Calls-
mecter) of the swimming or portunid crabs. Porounid
crabs occur in the grearest concentration in Louisiana
and the Tabasco-Campeche ares of Mexico,

Secondly, current parterns—either the loop current
for northward transport or an eddy for southward
trans avor the distribution of the ridley o the
2 areas. Because of the variability of these currents,
large numbers of young turtles in some years could be
transported through the Flonda Straits via the Gulf
Stream. The sporadic narure of the records from the
Adantic Coast certainly support this contenton, Mosc
of the rurtles which pass through the serairs are prob-
ably lost to the populaton. Some may make it back o
the nesting grounds. This seems possible if we consider
the long migracions from the crab-rich grounds off Ec-
uador oo nesting grounds in Mexico made by L. slfvaces.

Thirdly, temperatures are favorable in both areas for
the ridley. The Mississippi Eiver has builc a ramp across
the shelf, and the water temperatures are not subject
to as much fluctuation as elsewhere in the western
Gulf, These waters support a winter populanon of king
mackeral, Scomberomeras cavalla, so feeding ridleys can
live there.

Fourthly, the offshore drift lines of logs and other
debris from the rivers should provide hiding and feed-
ing places for the young juveniles. There are accounts
of large numbers of small turtles in such areas. These
small turdes have not been caughe and identified, but
their location points to the ridley.

Fifthly, many voung ridleys wrere formerly taken in
shrimp trawls in shallow water near the outer Gulf
beaches. Liner (1954) did not give catch races for the
11 ridleys caughe off Terrebonne Parish in 1952 in 4
m of water. However, these data suggest a catch cate
of 1 ridley per trawler per day during the spring of the
year. His turtles ranged from 3 to 26 kg; many of the
ridleys canght off Louisiana, now and in the past, weigh
under ten pounds, The presence of immarture ridleys
in the Tabasco-Campeche white shrimp grounds is sup-
ported by my observations and fishermen's statements
ar Dos Bocas, Tabasco and by Fuentes (1967).

Sixthly, the use of both areas as feeding grounds by
marure adults has been demonstrated by tag returns
from nesting females (Chavez 1969), The existing dara
from rag rerurns and incidenral caprure suppore the
concept that the species migrates primarily along shore
rather than in the open Gulf. Marre mrtles probably
frequent deeper water than the immarures. Carr and
Caldwell (1958) reported a mature female from 26 m
off Terrebonne Parish.

Mew informarion will be difficule 1o obtain because
the present law on endangered species has viemually
dried-up all informarion from the fishermen who ac-
cidently catch the species, and this makes ragging pro-
grams hardly worthwhile in elucidating migrations and
mortality.

Tortuga Blanca or Green Turtle, Chelonla mydss

The history of the green turtle fishery in the western
Gulf of Mexico still remains to be written, The fishery
was the first o develop in the new stare of Texas, and
it was the first to disappear. It was little more than a
memory by 1900, The abundance of large green turtdes
in the bays was commented upon by the first European
sttlers. When trade started with markets outside the
Scare of Texas is uncertain, bur it must have been shortdy
after independence from Mexico. Turtles could be
shipped alive by schooner to New York, or they could
go by steamer o Mew Orleans and then be transhipped
to other points. The other method was to process the
turtles into meat and soup which could be transpored
as a canned product. Again there is some question
when the fimst cannery was established. One was in
operation in 1859 when $15,000-worth of turtle soup
was canned at Indianola. However, there is an indi-
cation that the first cannery was established in 1849,
The cannery ran an ad in the Corpus Christi Ranchero
for 4 monchs in 1860 and paid $4.00 for every turtle
delivered to Indianola, No mention was made of size
of species. This cannery disappeared early in the Civil
War years. After the war and the yellow fever epidemic
of 1867, there was again interest in food processing in
Texas, Turtle canning came to be closely associated
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with the beef packeries. Ray Stephens (personal com-
munication) informed me that the waste from the pack-
ing plant was deposiced in che bay, and i actracced
large numbers of turdes. 1 assume thar the packers
thought if they were going to fatten the rurdes they
might a3 well can them for a profic. Turde canneries
were reborn ar Fuleon, Texas, probably in 1872, In
1877 the cannery was buying turtles at $0.02 a pound.
A catch of 11 wordes in 1 week at Shamrock Point
during rthe last half of September 1877 was recorded
in Ed Mercer's diary (Local History Collection, Corpus
Christi Library).

Charles Stevenson (1893) surveyed the Texas fish-
eries for the U5, Commission of Fish and Fisheries.
He reported a carch of 265,000 kg of green turtle for
the entire coast of Texas, Mearly all the wrtles were
caught in Aransas Bay, Matagorda Bay, and the lower
Laguna Madre, Most of the rurtles were caught in turtle
nets—222,000 kg in Aransas Bay and 22,000 kg in the
lower Laguna Madre. In addition 20,008 kg were caught
in fish seines in Aransas Bay and 900 kg in Galveston
Bay. The main fishing rown on Matagorda Bay, Indi-
anocla, was destroyved by a hurticane in 1886, and the
ciry was pot rebuile. Consequently the Maragorda Bay
statistics for 1890 are included in the figures given
above for Aransas Bay, the point where the landings
took place.

The scattered accounts of che fishery show turtdes
were caught primarily from Aprl to November. The
turtles were said to be in poor condition in the carly
part of the year, bur far from August o November.
Whether the turtles migrated souchward in the winter
is not clear. John Priour (personal communication) told
me that after severe cold waves a few people would
take wagons along the south shore of Corpus Chrissi
turning motibund turdes on the way oue and loading
them into the wagons on the way back. The turres
were carted to John Superach, a local rescaurant owner,
who would bey them. One might wonder why the
fishery was so intense when the price wis never more
than $0.04 a kg, and the average cacch was less than |
turtle a day. According to John Priour in other cypes
of work you worked from sunup to sundown for 80,50
a day, 3o turele fishing, even if only one 180 kg turtle
was caughr a week, was antractive to a number of peo-
ple.

Mostly the rertle ners were set near the major passes
but within the bay. The majoricy of the turtles were
caught as they rerurned o their feeding grounds from
their nightly resting places in the deeper warer of the
bay. In the lower Laguna according to Vikeor Delgado
(personal communication) they used a different method,
A man was placed in the mast of a Pore Isabel scow w
find the turtles and determine the direction they were
moving in the clear water. They would sail around the
murtle and set their nets across its path.

Wertern Gl of Mexico

The rurtde cannery which packed 200 green turdes
weighing 110,000 kg in 18590 (Scevenson 1893 moved
to Tampico in 1896 apparently because of a greater
supply of eurtles in char area. The fishery deteriorated
badly in the lase half of the 1890s. The severe freeze
of 1894=95 was a disaster, and the much more severe
freeze of 1899 dealr the coup de grace. Some blamed
overfishing, particularly on the nesting grounds, for
the failure of the fishery 1o recover from the freeze.
Sl orhers placed the blame on the jerryving of wnjet-
ned passes or the shoaling of passes like Cedar Bayvou
afrer 1899, Nevertheless, a few people continued to
marrle in 4 desultory fashion. Harry Mills {personal
communication) hung up his wede nees for che last
ime in 1933, He told me that he thoughe he was the
last turtler on the coast. A few were marketed as a by-
carch by fishing and shrimping crews unul it became
unlawful in 1963,

Green turtles still inhabir the same meadows they
did before the wrn of the century but in greatly re-
duced numbers. The greatest concentration is in the
lower Laguna Madre near Port Isabel. A fisherman wich
2 trot line and good locadon mighe catch 5 in & year,
all small. They are usually foul hooked in the flipper
and can be readily released.

The nestng grounds of the green turtle are not well
kenown in the Gulf of Mexico and the nesting grounds
for the greens which supporred the fishery in the nine-
teenth century in Texas wers never idencfied. Some
still nest on Cayo Arcas, Cayo Arenas, Arrecife Ala-
cranes and Arrecife Triangulos on Campeche Bank.
An occasional green soll nests a1 Rancho Muevo, Re-
peatedly, individuals have told me char the species reg-
ularly nested at Playa Washington prior to the second
world war. This location is approximately 19 km south
of the mouth of the Rio Grande. Neck (1978) reported
green rurthes nesting at the mouth of the Rio Grande
in 1889, [ believe chis is in error and that these turtdes
were ridleys. The most probable nesting place for Texas
green murtles are the beaches berween Boca Jesus Maria
and Tuxpan. If the movement of a tarte cannery from
Fulton, Texas to Tampico in 18396 made sense, it was
because it was near the nesting ground for the green
turtle. Mo significant feeding grounds are found there.

Status and Outlook

In this section I will review the turtle population in
each stare in the western Gulf of Mexico. Again, [ must
point out as in cthe species accounts char there is a
pauciey of dara.

Lowisiana

KEemp's ndley could be logically labeled the Louisiana



turtle because its greatest abundance is found there.
It is bevond a doubt the commonest marine ourde in
the state. However, it is concentrated in the shallow
water from Marsh Island o the Mississippi Delra. Based
on informartion supplied by shrimpers it has declined
greatly in abundance during the past 25 years. There
appears o be litde prospect for 8 quick improvement
in igs survival srares.

One would expece the highly productive waters of
Louisiana to suppore a significant number of leather-
backs ar least seasonally, but there are no supporcng
data,

Lowisiana is not now and probably never was a major
nesting area for marine turtles,

T excaas

The most important species o Texas was and 15 the
green turtle which fed in the seagrass meadows from
Matagorda Bay o che lowrer Laguna Madre. It is prob-
able that the population is now increasing, bur this is
based solely on che number of repors we receive con-
cerning the species, It 18 possible thar the increased
population and head-staroing in Isla Mujeres has re-
sulted in emigration to Texas, The greatest threat o
an improved situation in Texas may be a reducrion in
the acres of grass beds by dredging,

The subadule loggerhead populadion is obviously
under seress because of heavy mortalities due to trawl-
ing. Under present fishing pressure along rhe coast,
one would expect the mortalicy to increase,

The ridley occurs in Texas in small numbers, and it
is probable char all adule nidleys moving from Lowisiana
o the nesting grounds stay near the coase. As in Lou-
isiana and Tamaulipas, chey are subject to loss in shoimp
trawls,

The leatherback feeds on cabbage head jellyfish, and
although it may be locally abundant, it is nor grearly
affected by human acovicy in Texas.

The sand beaches of Texas are now and apparently
always were of minor importance as nesong beaches,
Two, Lepidochelys bempi and Carerta cavetra, of the 3
species that formerly nested in the stace stull do, buc
in smaller numbers,

T amaslifpar

Tamaulipas has been known for vears as an important
nesting area. The ooly major rookery for Kemp's nidley
oceurs at Rancho Muevo, Its beaches were also nesting
sites for the loggerhead and the green, alchough today
few use them, The commercial landings of wrtles in
the stare have apparenty always been small. On the
other hand, the eggs have been heavily exploited, Very
few nests are overlooked by man ouside the heavily

protected ares at Bancho Muswo,
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Veracruz

In contrast to the desolate coast of Tamaulipas, many
people live near the coast in the state of Veracruz, All
5 species nested along the coast, and the eggs, juveniles
and adults were subject o intense exploitation by man,
The northern part of the stare around Cabo Rojo was
probably an important nestng siee for the green turtde
and possibly for the loggerhead. The area from Isla
Lobos o Alvarado was a good nesting and feeding
ground for the hawkshill.

The cacch, according to official records, has alerays
been small. However, the fishery, although of a subs-
istance narure, has alwrays been very iotense. Turde
nets are still used near the city of Veracruz although
the expectaton of the fishermen 15 very low. For ex-
ample in | village 5 turtles were caughe during the
season—2 green purcles while | was in che area ar the

end of October 1979,

Tabaico

The fishery in Tabasco has alerays been small. The
principal species i3 Kemp's ridley. No major nestng
beaches are known in the state,

Canpeche

Campeche has for a number of years been the most
productive stace 1o harvested turtle resources in the
Gulfl of Mexico. In part, this is due o 2 major fishing
ports and more qualified fishermen than any ocher state
on the east coast of Mexico, but it is also due o more
productive warers. In addioon to nesung beaches at
Isla Aguada and Isla Carmen, there are extensive feed-
ing grounds for green turdes, loggerheads and ridleys.
The catch has declined considerably in recent years,
and there seems littde prospect for improvemenc in che
near future,

Youratan

The catch has alwayvs been small in the state and the
few active nescing grounds are located on offshore cays.
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