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SECTION - I

ABSTRACT

The beaches of Hawkesbay and Sandspit near Karachi have long
been recognised as nesting habitats of marine turtles. It was
not until 1980, however, that adeguate funding was received

and a conservation-cum—research and education project under

the WWF began. This project, which was originally conceived

for a three year period, has now received a five year

extension {until 1988) and is being run by the Government of Sind

Pakistan.

In the area of conservation, legqal protection was implemented
and a hatchery programme where endangered nests wexe
rransferred to protected enclosures was begun. This programme
in turn formed the basis for the collection of research data
on the two species of marine turtles nesting at Hawkesbay-
Sandspit; the Green Turtle (Chelonia mydas) and Olive Ridley
{Lepidochelys olivacea). Surveys were conaucted along the
coast to determine nesting heaches and rookeries and

estimate population spread and size. Studies were made of
nesting and breeding seasons: size, weight, colour., feeding
habits, nesting, eggs. incubation periods, hatchlings and other
aspects of the 1ife cycle of both species. Tagging of adult
females was also started. Simultaneous to the other activities
an education programme was I'ul which, using the marine turtle
as its model of an endangered species scught to spread
awareness as to the value of conservaticn and wise resource

management.
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ETSTORICATL AND LEGISLATIVE BACKGROUND

In 1966 on the invitation of %the GCovernment of Pakistan, the
World Wildlife Fund sent a team of experts led by Guy Mountfort,
to survey the Wildlife and Habhitats of Pakistan, with a view

to drafting & Conservation stravegy.

Among the recommendations submitted was one to set up a Wildlife
Enquiry Committee to consider the various guestions relating

to conservation with particular reference to endangered species,
their conservation and administrative arrangements. The Wildlife
Enguiry Committee in their Report of 1970 listed Sea Turtles

(of the Genera Chslone, Dermochelvs, Caretta and Eretmochelys)
a2s Endangered Species and in need of protection.

The province of Sind, which with the province of Baluchistan
shares the coastliine of Pakistan and conseguently the habitat

of marine turtles, played a pioneering role in the implementation
of the Committee's recommendations and instituted the Sind
Wildlife Protection Ordinance in 1972. This classified the marine
rurtles as Protected Animals and therefore made it illegal

to exploit (commercially or otherwise), or to harass the

marine turtles, their eggs and hatchlings.

Up to this time all the relevant information availakle about
marine turties along the coast was contained in a few papers
{Minton, 1966; Salm, 1976) where brief references to their
presence in off shore waters and along the beaches was recorded.
various foreign scientists who paid vigits to Pakistan also
noted that immediate measures should be taken for the protection
of the turtles, and studies were undertaken and addressed to
WWE/IUCN suggesting they look into the problem.

The WWF/IUCN as part of its campaign 'The Seas Must Live' gave
£he Sea Turtles Priority status and listed the development

of a ‘'Conservation of Turtles, Hawkesbay and sandspit' Project
5.6.3 in its Bulletin of December 1976. This project was also
inciuded in the ‘Conservation Programme for Sustainable
Development 1980-82' item 6.2.2:20.7. Pakistan became a
signatory to CITES in 1976, which implicity forbade any
allowing of trade or exploitation.

In early 1970's a certain amount of commercial exploitation

was taking place, of adult female sea turtles and their eggs.
The adults were caught and butchered, and the meat exported
(mainly to Japan). The eggs were collected and sold in the

main grocery market of Karachi, as a2 cheap alternative to
poultry eggs, and bought mostly by big bakeries who used them )
for bread and cakes.The problem of exploitation was brought to the notice
of SWB by praminent biolcgists,notably Sir Julian Bxley and Sir Peter Scott.
Following a successful clampdown by SWMB in 1972 this trade

came to a stop, and subsequent threats to sea turtles appeared
to be largely from random poaching, development, tourists and
feral dogs. No systematic scientific study had ever been
undertaken however.largely dve to the efforts of SWE over the icd
1972-1979, a lot of attention was focused on the plight of the es.

In 1979, modest funds were made available by SWM3 and the WWFP
for a small pilot project to be established at Hawkesbay -
Sandspit. This envisaged the recruiting of a guard to patrol

the beach looking for poachers or tourists harassing and
disturpking nesting turtles, and a small enclosure where such
nests along the beach deemed to be under greatest threat from
feral dogs could be dug up and the edgs reburied within the
enclosure,



(98]

The WWE/LUCN were then approached by SWMB with a oreposal for
funding a Project which took as its broad obkjectives; a survay
of the beaches to determine &the status, species and =stimated
population of the sea tur+les, and the main threats tc thelir
existence. Running alongside the coliection of such facts

would be a conservation and protection programme and also an
attempt to raise public awareness znd educate school c¢hnildren

as to the benefits of conservation and bring heme the threataned
status of the sea turtles, ‘

I+ was proposed that both SWMB and WWFP put in a ¢erzzin amount
of funding, with SWMB providing al. logistical and administrative
support, while the WWEF/IUCN weculd supply scientific equipment

and pay for two scientists (The ?rincipal and Co-Investigators)
to plan and implement the project.

This proposal was accepted by WWE/IUCN, and it agresd to fund
and supply $ 42,460 worth of eguipment and cther projact costs
for the period July 1980 - June 1983. The actual cost of the
entire project for three years and the amount contributed by
each sponsor is listed in the Reports in Appendix I.

At the end of the WWF/IUCN Project 1451 in June 1983, a proposal
was submitted {(Appendix I) to the Government of Sind for funding
for the continuation of the project. Approval was received and
the Project at present continues with the same broad objectives
under the sponsorship of &MB, with a small contribution by the
WWFP (ref: Section VII - Future of Conservation Programmne) .

SCIENTIFIC. & CULTURAL BACKCGROUND

As stated earlier, scientific knowledge and data on the sea
turtles off the coast of Pakistan, before the beginning of the
project, was restricted to cccasional. papers (Minton, 1966;
Salm, 1976} where reference to the existence of the turtles
and the need of protection and scientific study is stressed.

Minton's paper suggests the presence of the Leatherback
(Dermochelys coriacea) nesting on islands near the mouth of the
indus altnough the results of the pilot project and subseguent
observations by these investigators have only cecnfirmed the
presence of two species, the Green Turtle {Chelonia mydas)and
the Olive Ridely (Lepidochelys olivacaea) in our ccastal waters
and nesting on the beaches of Hawkesbay & Sandspit.

It must also be made clear that this project took as its task

the investigation and conservation of the coastline of Sind, west
of the city of Karachi, which is roughly one 1B8th - of the

total western coastline of the country, the rest {the Makran
coast) lying in the jurisdicticn of the province of Baluchistan.
On the coast south-east of the city of Karachi, until the

border with India, one meets first the mouth of the delta of

the River Indus, and then the marshes of the Rann of Kutch,
neither being suitable nesting grounds for turtles.

Reports of the presence of nesting furtles (and more recently,
their illegal exploitation) have been made for stretches of the

Baluchistan cocastline, and during the course of this project,
an attempt to enforce a clampdown through the Forest & Wwildlife
Department of the Government of Baluchistan has been made.

The coast is even wilder, more inaccessible and impoverished

than that of Sind however, and until a scientific survey is
t be made.

carried out an exact assessment of the situation canno




Culturally, the marine turtles zre in a2 fortunate position in
Sind, as they are not, and have never been accepted as a. food
source., At very most, the eggs are sometimes used in indigenous
medicines (Hikmat) and considered to be of therapeutic wvalue

as a cure for asthnma, but net once during the duration of the
nroject has anyone been apprehended poaching for this purpose.

az

3

The fishermen of the area who are Muslims, consider turtle
and eggs 'Makru' which roughly translated means that one may
eat or drink a particular Iood but it would be religiocusly
desireable not to.

The rather advantageous situztion therefore exists, where

the turtle is not considered an indigenous or native Zood
resource, and until recently has never been widely commercially
exploited for export. The threats tc its existence therefors

are more in the nature of development of the beaches and
censequent disturbance of the natural hakitat, feral dogs and
¢ther natural predators, and the occasional, (usually South-East
Asians) poacher for whom the marine turtle or its eggs is a
delicacy, regarded as an aphrodisiac or a natural food source.
Turtles also form part of the incidental catch of the local

fishermen.

The coastline of 3ind is therefore uniquely placed as one of
the best marine turtle nesting beaches in the world where the
protected species is nct a food scurce and therefore
conservation does not imply direct economic competition (with
all the cwltural and political overtones) with the local
population. In fact the conservation programme provides secure
government employment for the leocal people of the area, ang
they therefore have a vested interest in the protection of the
species, It is therefore c¢lear that if a long term conservation
programme were to exist, and natural and manmade predators
controlled, together with a continuing ban on commercial
exploitation, the nesting habitat can be preserved, and the
species allowed to multiply.



The project started from the premise that no accurate information
was availahle on the muber of species, their status, biolcgy,
population or breeding habits, ci the marine turtles found aleng
the beaches of Hawkesbay and Sandspit; and therefore took as its
=im the verificaticn cof such information as existed in the lite-
rature, and the establishment of a datz base which would

provide extensive information on all aspects of the status and
wiclogy of the turtles.

=
-

The ohjectives can be detailed as Zollows

083JECTIVZEES

PRIMARY STAGE OF PROJECT: STATUS SURVEY,

To survev extensively the coastline of Karachi and locate the
major marine turtle nesting beaches and establish the presence
or absence of rockeries and feeding grounds.

To identify the various species of marine turtles and their
hatchlings.

To carry out an intensive status survey of the population of
turtles on the beaches of Hawkesbay and Sandpit where the
greatest nunber of turtles come to nest.

To identify the principal threats to the turtles' existence.

To continue to extend protection to the turtles along an already
designated stretch of beach by patrols.

To continue to transfer eggs from nests for reburial in guarded
enclosures. ‘

To continue to raise public awareness by information hoardings
on the road to and along the beaches.

To publicise and educate the people of Karachi by writing
articles for the newspapers and publishing'information advertise—
ments'. The possibility of television programmes on wildlife

in general and the turtles in particular are likely as are
postage stamp carrying the pictures of the most threatened s
species.

SECONDARY STAGE OF PROJECT: CONSERVATION PROGRAMMES .

To design and implement a conservation programme the content
of which will only be established after the results of the status
survey are studied and analysed.

To devise means to combat identified threats to the turtles'
existence.

To implement £fully the legal protection which 1is already extended -
to the turtles.

To collect data from turtles tagged in the first stage of the
programme and to evaluate the benefits of protective enclosures.

To encourage a more favourable breeding environment by selecting
for those factors which prove beneficial to the turtles'

nesting habitat.

To continue the public awareness and educational programme on a
national basis.

The above, for purposes of greater coherence, have been grouped
under the categories of Research, Conservation and Education and
“he results obtained and their analysis discussed in Section V
of this Report.




In the initial stage the s pilet project run by joint
collaboration between WWEP and SWMB established one protective
enclosure and emploved two guards {"chowkidars") and = fisld
cfficer to collect basic data on nesting turtles (eg. how many
eggs laid, transference into nests within enclosure, and emergencs
of hatzhlings) in the arez around the enclosurs. During this
neriod (September 197% to June 1980) the Principal Investigator

Lo the present preject worked in/ honorary capacity. Cne of the
main drawbacks was transpers, and the abhility to estzblish an
accurzte &ta base without tags to identify nesting turiles,

Formal approval for the presen raject was received in Octgher
1980, and funds, backdatsd to v 1380, were received in
December 1980. At this point lt was possible to employ both
Principal and Co-Inves=igator and orae: ‘such scientiiic
equipnment as was cdonsidered necessary. . ’ )

b=
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-
-
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Transport (a Toyota Landcruiser), tags and the boat arrived
betwaen September 1981 and July 1982, so there was a long
pericd between the official start of the project, andé the actual
wherewithal to carry out proper research. Until such time as

the equipment arriwved, work continued with the use of transport
supplied by SWMB whenever available. Progress was theresiors made
mainly in the realm of Conservation and Education.

From July 1982 te June 1983, when the transport, tags and boat
were all functional the project made the maximum progress, and
much of the data presented in this report, relates to that
period.

Although' the project area was defined as the beaches of Hawkesbay
and Sandspit, the coastline westwards to the border with
Baluchistan was also surveyed as far as a Jeepable road existed,
and the essential features of nesting beaches and their topo-
graphy noted.

Surveys by boat were carried out along the coast during the
non-menscen times of the year i.e., September to March, when the
sea 1s calm encugh to use a small boat. Turtles were seen in

the water during these periods, which also coincide with the
peak nesting time, September to November.

The carapace length and breadth of a sample of green turtle and
clive ridley adults and hatchlings was measured. Both straight
line measurements using a caliper and over the curve measure-~
ments using a flexible tape measure, were taken. In all cases
length was measured from the front of the carapace {(mnikchal scute)
to the anterior point of the division between the last pair of
margindls (notch to notch), and breadth over the widest part of
the carapce approximately between the second and thlrd costal

scutes.

Weight was taken by suspending the specimen below a spring
balance.

Tagging was carried out by both investigators, on female green
and olive ridley turtles, nesters and non-nesters. Menel metal
ear tags (National Band and Tag Company Size 19) were applied
to the trailing edge of one or both of the front flippers,
10~15 cm. from the body. The turtles were tagged either just
after laving, when they were guiescent, or on their way back
to the water, after having abandoned the attempt-'to lay. Each
tag bears an identification number with the prefix 'wW'

{eg. W0001l) and the following inscription:

RETURN FOR REWARD. S$IND WILDLITE, P.Q.BX 3722,
FARACHI - PAKISTAN



for each turtle tagged the Zollowing information was recorded:

Tag number, Date of tagring, Location, Species, Size (Caranbace
length & breadth), Wweight, Nestex/Non-nester, Numbe: of ecgs
laid, Date of recovery, Location ¢f recovery, Interval,
Nester/Non-nestar at the time of recovery, Number of eggs laid
at the time of recovery.

erence freom vulnerable nests on the open beach to
protectec enclosures formad a major part of the ceornservation
programme. Three enclosures were constructed during the fZirst
two yezrs of the project, and these were all within the 53 km
‘high Zensity nesting' zone. Six watchers/guardians (two to
each enclosure), were emploved on & full time basis to guard
the encleosures, transfiser eggs, and patrol the beaches.
Unfortunately it was not pessibhla toc be particular in our cheice
af watchers/quardians, as the local people of the area have the
beach divided up into 'territory' belonging to diZierent
ethnic groups. Therefore anclosures in any one arsa could only
employ men from the group that laid claim to that part of the
beach. Tishing and housing rights follow the same pattern and
no man from a different group, or Ifrom 'outside' (i.e., the
city ¢f Karachi) would infringe this unwritten law and work in
an area not 'belonging' to his group. As a result, the
watchers/guardians are all barely literate and there are
continuous problems in the collection and recording of acgurate
data.

There is a reverse advantageous side to this situation, in that
by employing the local people, we get the benefit of their
knowledge and familiarity with the area, and do not have to
provide board or lodging. The people of the area are fairly poor,
and since the turtle has never provided any nutritional or
economic benefit to them, they have a vested interest in its
protection when this prov1des full-time secure employment by the

government.

The egg transference and tagging procedure is as follows :

When a female turtle emerges from the water she is observed
quietly until she begins tc lay. If she returns to the water
pefore laving, due to disturbance or a variety of other 'natural'
reasons {eg. sand particle size, humidity) which make the nest
site unsuitable, she is 'held down' while a tag is clipped on.
Turtles are nevar tipped over (as a precautionary measure after
AL982)P. Pritchard's suggestion that this may cause egg yolk
peritonitis} and tagging i1s always done while the animal is in

the normal 'crawl position'
3

If a body pity is dug and a nest hole excavated and laying becun,
we wait until the last egg has been deposited, and filling in
of the nest hole begins. At this point the turtle is tagged on
the front flippers (which are usually inactive while the back
flippers do the work}, and measured across the carapace. At the
same time, one of the guardiarg digs a passage into the nest
hole and removes the eggs to a straw basket. The eggs are then
carried to the nearest enclosure, where a pit is dug into the
sand, approximately 70 c¢m deep. The =ggs are then placed gently
at the bottom of the pit, buried by sand and the nest encircled
by wire mesh and numbered. The date, species, number of eggs,
their size and weight and in some cases temperature of the
clutech after burial are all noted. When hatchlings emerge, they
are gathered from each nest and carried down to just before the
high tide line. They are then allowed to walk to the sea under
'escort' to save them f£rom predatory crabs, dogs etc., At
emergence the hatchlings-arez counted, identified, weighed,
measured and checked for any abnormalities.

Monitoring of temperatures within a clutch of incubating eggs
also takes place. An instrument (C~ 8150-80 Thermistor-Thermo-
meter by Cole Palmer ) is used, and a probe buried within the
centra o the c‘utcu. at the end ¢f a wire which can be




attached tc the meter ior reading the intranest temperature.
The nes+t is fillad with sand, and left to incubate a5 would
naturally occur. The probes are water-procfed and can withstand
the burial in sand, without having their sensitivity affected.
Readings are taken at recular intervals and a nest temperature
profile plotied, which =hows how gestational development is
raflected by the temperature within the clutch. )

Nests are than excavated, unhatched eggs and shells tallied
with the originzl count, and unhatched eggs opened and embrvos
checked Zor grrasted development so that a resason for the
shencmenon might be postulated. All the sand and debris of
rotting eggs are removed from a nest during excavation and it
is lefz open to the sun, and wind until it gradually £ills up
again, naturzally, and can be used again.

Each enclosure {as functioning at present) has a nest capacity
of 400. During pezk season, this is gquickly £illed. Only such
nests as are considered particularly 'vulnerable' (to predation,
disturbance or are too close to water's edge) are transferred
to the enclosures and wherever possible, open beach protection
of undisturbed nests is attempted. The most vulnerable nests
are near enclosure 1 {(see map) as that is closest to a village
{and therefore disturbance and feral dogs), and this is also a
very high density nesting zone for the green turtle right
through the year.

Since the project began, we have used different materials to
make the nests number plates and enclosures as corrosion and
maintainence have been constant problems. Enclosures are of
approximately eighty sg. feet in area and are fenced by
galvanised iron mesh (100 x 50 mm x 8 swg) painted with anti-
corrosive marine paint. Each circular wire mesh around the
transplanted nest is made of the same material with a smaller
mesh size and is approximately 60 cm in diameter. Plastic number
plates are used to number the nests. In the three year project
period, two enclosures (1 and 3) became totally useless as they
fell apart, and weres replaced by two more at sites 100 - 200 ft
distant from the original. As before, the funding for these and
the nest meshes which are censtantly being repaired and
replaced, came from WWFE.

As part of the public education aspect of the project, the
investigators contacted schools, tourist organisations and
varjious clubs and institutions and gave talks accompanied by
film shows (made by the Ministry of Information and Pakistan

Television), and guided tours of turtles nesting to visitors.
4
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Copservaczicn and protection af tha turtles takes the
following Zorms:-—
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1, Transference of eggs from natizad
cnes.
2. Haichlings escortad down To the sea after emergencs.
3, Patrollipng +the beach to ensure that adult turtles
are not harassed or hurt during the nesting cvcle, and
+nat poaching of edgs does not take place.
4. Rescuing such stranded surtles as make their way 1nto
the marshy area behind the spi%, and capnot then Zind
their way back to the sea.

The eggs are collected as soon as possible after laving. The

hest method is to locate a nesting turtle and wait until the
female is just ready te lay. mhen a tunnel is dug in the
sand and the pback wall of the nest removed, so as to enzble
a person to take the eggs from the nest hole as soon as

they drop into it. When the motions of 'f£illing in' begin,
the ecgs are taken in a basket to the protected enclosure,
where they are placed at the bottem of a hole excavated in
the sand (at approximately the same depth as the original
hole), which is filled in, and a wire mesh placed arcund it.
When emergence is about to occur, +he sand within the mesh
cakes and forms a crater - like depression. The hatchlings
may emerge over 72 hours, or all at once. They are then
comnted, measured and weighed and carried out of the
enclosure {(past the many nesting pits) and put down on firm
sand where they then make thelr way down te the sea.

On cccasion, we come acCross nesting pits where the turtle
has finished laving andé is covering up. It is difficult in
these cases to locate the nest hole, but one of our watchers
uses a probe and manages to locate the eggs by ths "softness”
of the sand., We are aware of Schulz's (1975) findings thac
damage to the eggs Dby the use of a probe lowers the hatch
rate considerably -~ and were ourselves sceptical the first
rime our watcher insisted he could find the mest hole by
inserting the probe no more than 30-45 cm below the surface
of the covered pit. When he succeeded in £inding the clutch
repeatedly, and no eggs were ever seen to be broken, we were
convinced and are now training the dther watchers to be
similarly receptive to the "] ogseness” and *softness™ of

the sand over a nest hole.

2. As most hatchlings emerge at night, predatory birds are
not & threat, and the watchers keep feral dogs and people
away from the stretch of beach where hatchlings are released.
1f the hatchlings emerge during the day however, there is a
very high mortality rate, irom the gulls that swoop down
upon them in the water, and we sometimes ic+ore” such
natchlings until the hours of darkness, when they <¢an be
released. In winter it is possible te drape the wire mesh
with heavy sacking, and keep +he hatchlings in the nest
antil sunset, after which they are released, but this is
not possible in summer, when dessication cccurs very fast.

3. Our watchers patrol the beach at all hours, and we are
trying to make the local people aware of the need to protect.
the turtles. Generally, we have found a receptive audlience
and since the locals do not eat turtle sggs or meat, the
children of the villages often ccme to us Wwith reporis oI
sighting of adults and hatchlings emerging freom unprotected
nests. We have instructed them on the releasa ¢ uch
hatchliings, and the need to ksep the dcgs and

R e = mem T e
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is carryving out a campaign of

4, Stranded turtles are often found in the marsh behind rhe
spit, at a distance of 0.5 to 1 km Zrom the sea. Qne way
of transporting them back to the sea has been found to be
the use of a camel! The turtle is turned over on its bwack
(carapace)} and ropes are tied to each of the front fiippers
and then to the camel. The camel pulls the turtle out of
the marsh and across the sand to the water's edge, where
she is untied, rightad and makes her way into the water,
Another more cenventional method is to £lip the turtls over
into a net, ané carry her pack to the seaz.

Poaching does occasionally taks place, usually bv forsigners
to winem turtls meat and eggs are a delicacy, but it is far
less frequent than previcusly, and poachers have besn
caught and punishec.

Develovment Schemes

There are cccasional inguiries o our depariment &s o Lhe
feasibility of commercially explciting the marins turtles,
The aim is to export them as there is no real demand in the
local market, and countries most frequently mentioned as
demanding turtle preducts are France, Thailand and Malaysia.
So far these enquiries have been firmly refused the possi-
bility of commercial exploitaticn in view of the total
protection afforded to the turtles, but our task would be
made far easier if other countries banned the import of
turtle meat and products.

The Karachl Development Authority (XDA) has drawn up plans
for developing a housing colony very close to the beaches
of Hawkesbay and Sandspit. This scheme also envisages
development of the beaches for recreational purposes. The
impact of any such development on the nesting cycle of the
marine turtles, and on the ecolegy of the beach is bound
to be fairly disastrous and we are attempting, through
various proposals made to the Governor of Sind ( who is
also Chairman of Sind Wildlife Management Board } and the
KDA , to include certain clauses in the scheme which will
safegquard as much as possible, the present status of the
turtle. The ultimate aim is an attempt to declare the area
of the high density nesting zones a Reserve.

Predators

The most serious predator of the turtle (discounting man) .is
the feral dog along Hawkesbay and Sandpit. Near the village
a pack of 3-4 dogs can destroy every nest laid on a single
night in the areaz around the encleosures, and it is not
unusual to see a dog silently waiting beside a nesting
turtle, to dig up her nest as soon as she finishes laying.
They also prey on hatchlings at emergence. Fortunately, the
dogs are limited in their range by proximity to human
habitation, and are not found on the more remote beaches or
on the 6 km beach just before Cape Monze.

The Ocvoede crab is a widely recognised predator of turtle
hatchlings and eggs and we have also observed this to be
the case alcng our beaches. We have found Ocypode cursor
within the nests, seen their holes, beginning from outside
the protective meshes arcund each nes%t, and leading to the
egg chamber. Although we have not yet acquired encugh
quantitative data to confirm the hypothesis, it is proposed
that the increased numbers of Ocypode we observed in 1980
compared to 1979 and in 1981 compared to 1380 may be due

to the fact thaet there is a constant foed source within a
relatively small area available tc the crab, andé this may
have caused the population increase. It is disturbing, i
true, that the technique of transplanting the eg3ys iz on
area to save them from human and canine predaters, may i
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3irds (Gulls, Crows and Pariah Kites) prey on hatchlings
which have the misfortune to emerge during davlight hours.
Predation by crows and kites stops short at the water line
but that by Gulls ccntinue into the water as much as one
Km. ou: *to sea.

Within the water thers is the usual assoriment of Ii
sharks awaiting the newly emerged hatchlings but thi
of pradztion has not been studied by us in any depth.

Net all injury of sea tuztles leads to death. In Iact
not uwncemmon to see turtles with & flipper missing or
of the carapace couged ouit (see photograph} probably b
shark attack, nest=ing successfully on the beach. Other
causes of injury cculd be the propellors of small ships or
collision with rocks during the strong monsoon tides.

it is
are

(R

At certain times of year, particularly during the mensoon
and pest-monscon peried (which also coincides with peak
nesting and may therefore only be reflective of the greater
number of turtles in the area) there are a number of dead
turtles washed up on to the beach. In some cases death
appears due to shark attack, when the animal i1s obviously
wounded and bleeding but at other times there is no
discefhiible reason Since we do not have access to laboratory
facilities where a postmortem is possible, cone can put

forward the following possibilities for death :

~Drowning in fishermen's nets as part of incidental
catch,

~bBoisoning by pollutants such as oil

~Disease

There is also the possibility that a turtle found dead along
the beach may have been viciously injured by a poacher -
but we have no eye-witness proof of such an cccurrance.

Another cause of death is the respconse to the false stimulus
of artificial lighting from the city which causes both
adults and hatchlings to orient towards the marshes and -
unless found and rescued by ug - certain death from
dessication.




FPHOTOGRAPHS

1. ADULT GREEN TURTZLE (CHELONIA MYDAS)
NOTE BARNACLES ON CARAPACE PLASTRON MARGIN
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6. EXCAVATING OLIVE RIDLEZY EGGS FTROM NEIET HOLZ

7. OLIVE RIDLEY (LEPIDOCHELYS QLIVACEA} AFTER
LAYTNG. NCOTE DEFORMED CARAPACE. POSSIBLY BY
INJURY CAUSED BY SHARK ATTACK.




9. CHILD READY TO NAME AND RELEASZ
(REEN TURTLE HATCHLING

EN TURTLZ BEING WEI
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RESEZARCH
Distzibution and Beach Selsction

The results cf +he survey show that marine turtle {beth
green turtle zné olive ridlev) nest on mst sandy covasg
and stretches of beach between Manora light housa at the
mouth of Xarachi harhour, and the beginning of Sendsoit

beach, and zlong the coast up to the border of Sing -
2aluchistan. The mos:t suitable stretches of beach on
Hawkesbay-Sandspit, as indicated by the greatest number

cf tracks and body pits, are the areas where we have const-
ructed the protective enclosures (see map), bu- tu-tlag
nest ziong the entire 20 km. of beach as Sandscit runs
into Hawkesbav. For 8 km. beyond Hakesbay, thers are

small sandy caoves and rocky inlets. Qccasional tur-tie
(mostly Green Turtie) tracks are found along the sandy
stretches, and scmetimes +here are body pits. Successful
nesting and emergence can only take place at certain times
of the year (Qctoker +o February}, when the sea is calm
and the high %ide does not submerge the entire beaen,

Both Hawkesbay and Sandspit have open sandy offshore
approaches and foreshores free of rock clutter. The beach
platform is high enough to stay above the high tide line
at all times of the year save the monscon when it can be
inumndated by high tides. Vegetation is minimal, with

just the occasional Ipomaea bescaprae creeper, and a few
grasses in clumps.

The area behind +the sand spit of 'Sandspit' is marshy and
low-lying, with mangrove forest (Avicennia marina) which
used to grow in profusion but has now been severely denuded
by being grazed by camels and used for fodder. Turtles and
hatchlings frequently lose direction and orient themselves
towards the bright lights of the city of Karachi (lyving
north-east of the marsh} and so end up in the marsh and
have to be rescued.

The 8 km. stretch after Hawkesbay has rocky offshore
approaches, low beach platforms and in some cases, high
cliffs rising behind a narrow sandy strip of beach,
consequently, there are only occasional signs of nesting.
The next & km. to Cape Monzelforms a gently curving sandy
bay with a sandy foreshore, sparse vegetation and a wide,
gently sloping beach which stops short at the base of
high cliffs. Except for the monsoon, when. this beach is
also almost entirely submerged, it is a favourite nesting
place for both Green & Olive Ridley turtles right through
the vyear,

After Cape Monze, the cecast again becomes rocky up to the
provincial border, beyond which we have no+ surveyed. There
are reports of turtles nesting along the Makran coast of
Baluchistan, but these have not been verified by us.

Surveys by boat of the shoreline have confirmed the presence
of turtles in the water in all months of the year except
the monsoon. This is not to say that the turtles are not
there, just that owr boat is not equipped to navigate rough
S&as. It has not been possible to confirm the presence of
Ridleys in the water at all times of the vear, but Green
turtles have beep positively identified by divers as
feeding on 'turtla grass' (Sargassum, Ulva) in the rocky
coves and inlets, Sub-adult gresn turtles have also been
caught in fishermen's pets strung out just bevond the
breakers on bgth sandy nesting beaches and rocky outcraons




SUJUON
s v [ . W v W 4 T

N 4

- 007

o
<
~T

.
o
<O
w
dsupi] SiseN

008

—

poIuD

o
o
-]

0021

00%!

F86T TIUdY - 6461 HIGOLOO dOIWId
ANE YIAO HILNOW UVTINOILUVd ¥ NI aQIUUIASNYEL SLSAN
A0 HIHWAN TYLOL SOINIASTIIZY NWNTOD HOVI ' SHYNSOTONA
OaLOdLOUd OLNI SLSIN J0 NOTLVLNVIdSNYUL 40 LINSHY @_
{ SVARW VINOTAIID ) dTLUNL NIIWD NOSYAS HNILSAN .N «H_




o .
: ~ T , ! .R“
i S Ey A
mm W u_*
w.m 73} . .. bm
L mﬁw .." A - \‘Wp
u ] 4
o m Sl
S A | } -
Five o} ! i
ne ¢
w N A N‘_
g ;
' 5 _A. i hm.
¥
fng it
[ faH Ve
29 sk
=] ] &Nma
) C Sy Y
o0 o
]
3 m Al .,,&“
B i
A b
m |3
o U cheh
| SEILt
._-*...\ n&mz n......\
{

PR
b ey




IS g o (el way

Sy ) ;
e e e
ST “fﬂi?\.’«:};{__vﬁ -

FLreEre

i
i T S S

ls. WATCHERS /GUARDIANS OF THE TURTLE BEACHES
RESTRAINING A DOUBLE TAGGED GREEN TURTLE
TQ HAVE ITS PICTURE TAREN!

SCHOOLCHILDREN WATCHING A GREEN TURTLE LAY
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21. CO-INVESTIGATOR {( F. FIRDOUS ) WEIGHING
GREEN TURTLE EGG
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Nestinag and Breeding_Seascns

S L A L e s e e S m e s SR ——

The results of nests transplanted and hat-ned over the
four years period of the project are summarised for each
gpecies in the accompanying figures: A,5,6 =nd 7

Green Turtle (Chelconia mvéas)

Both nesting and hatching take place all through the year.
The peak nesting is reached in the month of November, while
peak hatching takes place in Qctober. rlthough this data

ig obtained from nests anc hatching in the protected enclo-
sures, it corresponds with owur obgarvations of both aspects
of breeding on the open beach in entirely natural
conditions: i.e., that the greatest number of green turtles
come up to lay in November, but since this is just before
the 'winter' when high tides, rain and low temperatures

are commen, a great number of eggs perish. Thus it is nests/
eggs laid in avgust, September and Cctober which s%and the
greatest chance of survival as they incubate in ideal
conditions of temperature and humidity, teo hatch in
September, October and November.

The presence of Green turtle hatching and nesting all
through the year coupled with their feeding and continucus
presence in coastal waters, apart from suggesting the
strong possibility of a resident population, also makes the
delineation of a distinct tgseason', difficult. The second
half of the vear does however seem to be the best time

for nesting and hatching.

olive Ridley (Lepidochelys olivacez)

Unlike the Green Turtle, the 0live Ridley shows & distinct
nesting season and is only seen in the waters and beaches
off the coast during these months. Nesting coincides with
the monsocon peried, starting in June and ending post-monsoon
in October, Hatching follows predictably., starting in

August (for those egds 1aid in June and July) and peters out
in December (for the September & October nesters). Peak
nesting is observed in August, while peak hatching is
obtained in September.

Although the total number of 1live Ridleys observed is far
lower than the Green Turtles, during their season, (which
overlaps that of the Green Turtles), on certain nights,
they outnumber the green turtles on the beach. Al +though the
suggestion of an ‘arribada' would be an exaggeration when
compared to the numbers reported elsewhere, it certainly
does appear that the olive ridleys display the same

pattern of concentrated nesting on certain nights.

Description, Size, Weight & _Colour

Description:

The Green Turtle (Chelonia mvdas) adults and hatchlings

are easily distinguishable by the four costal scuates on
either side of the carapace, and the one claw on each front
flipper. A closer look reveals the classic arrangement of
prefrontals on the upper surface of the head.

The Olive Ridley {Lepidochelys olivacea) is in turn easily
distinguishable from the green Turtle, by its smaller size,
five to six costal scutes and two elaws on each front
flipper. The arrangement of praetrontals on the upper
surface of the head alsc follows the pattern described by
Rebel (1974).

Size and Weight:

o e i e s

The sizes and weights of adults, sub-adults, juveniles and
motehlimme meaan and alive ridlev turtles are summarised in
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couple of instances dead male green tur<lss have been
found, but in such a state of decomposition as tc make
accurate measuring impossible.

In contrast to Hirth's (1971) observationg, we found Gresn
Turtle females laying at a carapace length helow 80 cm

and so classified them as adult. The mean carapace length
(rounded out toc the nearsst figure) faor eqy laying Green
turtle females was found to be 100 cm (0.C.), while for
the QOlive Ridley it worked out to 70 cm (0.C.)., It is
possible that the turtles of a size less than the mean
were Iirst time nesters, and in the case ¢f the Green
turtls, those below 80 cm (if Hirth (1971) is correct}
were definitely so. However, it is difficult to be

certain wmtil such time as more data on the correlation

of turtle growth and maturity with nesting heccmes available

SIZE GREEN TURTLE (Cheloniz mvdas)
Size of Length {cm) Breadth {cm)
Sample Average Range Averzge Rancge
Adult (0.C.) N= 198 animals!99.95185.00-/87.22 !80.00-
; 1122.50] ¥106.00
] ! 1
Adult (5.L.) N= 166 animals!92.9%]63.00-171.80 |54.00~
: 1107.50! 197.50
1 T T 3
Juvenile (0.C.) N= 5 animals {38.12132.00~134.00 $29.00-
& Sub-Adults ! 156.25 | 148.00
t ] ] 1
Ratchling (G.C.) N= 82 animals ! 5.7S5! 4.50~! 4.84 ! 4.00-
(Taken at random ! 6.350 ! ;1 5.7¢C
(from different : ! !
{nests ' ! : !

Eqg N= 72 Eggs  $15.22113,00~! ;

{Circumference) (Taken at random 118.50 ) !

{from different ! : !

{clutches ! ! ! :

(Diameter) ; 4.84) 4.14-; :
) ; i S5.25 | '

C.C. = 'Over the Curve' i.e. All measurements taken over
the curved carapace using a tape
measure.

5.L, = ‘'Straight Line' i.e. All measurements taken over
the curved carapace using a
caliper.

WEIGHT GREEN TURTLE (Chelonia mydas)

Size of Weight (kg)
Sample Average Range

Adult N=5 117.90 83.25 - 135.00

Juvenile RN=1 3.0C -

Hatchling N=82 0.027 0.018-—--0.031

Egg N=72 0.053 0.034-~=-0.070
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51zZ OLIVE RTNZY (Lenidochelvs olivacea)
. - Length (cm) Zreadth (cwm)
£ Samml
Size oo P Average Rance Averzge Range
Aalt (0.C.) N= 5 zanimmls ; §9.70 | 52,3C- ! 70.20 ! 55,00~
! i 80.00 ! 1 82.50
Adult (5.52.) ¥ 2 anisels ! 85.00 | 60.00-  63.30 ! 60.00-
] 7o 7G.00 ! 67.60
Hl ] ] ]
Batenlings (0.C.) ¥=11 animals ' 4200 4.00~ § 4.2 ! 3.90-
(Takan ac random : v 440 ! v 4.20
{£Eron diFfarent negts! H : H
] t 1 !
t ] E ]
B N=15 . 12.%0 + 12.30~ :
{Ciroudferance (random sagpling) ' ¢ 1.oo !
(Dizmetear) ! 4,10 ;  3.%8- ! !
: Y 5 7- B :
WEIGHT OLIVE RIDLEY (Lepidochelys olivacea)
Size of Sammle Weight (kg}
Average Range
Hatchling N= 11 0.016 0.015 - 0.017
Egg N= 1§ C.036 0.030 - ©.040
Table 2
Colour

A e e

The carapace colour of adult green turtles has been found to be a
wniformly dark green with occasional blotches of olive and dark
brown. The plastron is usually a crsamy to vellowish white.
Juveniles, sub-adults and hatchlings have a lighter more vibrant
shade of green for the carapace and a cleaner, more pearly~white
plastron.

The adult olive ridley has a dark, almost black carapace, with a
chalky-white plastron. The hatchlings are grey, almost black
dorsally when wet, with a yellow-white plastron.

Cn one occasion a creamy white (albino) green turtle hatchling was
found. 4

Pood _and Feeding

Turtles found washed up dead along our beaches have been dissected
and the stomach contents examined to determine food sources. Sea-

weeds along the rocky parts of the shore line and washed up on to

the sandy beaches have also been collected and identified. A lis+

of our findings is given below:

Food contents of gut (Dissection of dead turtles)

1) Phytoplankten

a) Dincphvsis miles
b) Dincophysis sp.
c) Centroceros SD.

2} Helminths (only developmental stages of some species)
3) Melluscan shells (Broken cendition)

4) Crabs (Broken piaces)
5) Red algae (Founé in mou=h)
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GENERAL LIFE HISTORY
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Fig.10

Ref: NOAA Technical Memorandum
NMFS--SEFC—117

“Synopses of Data on the impact of
Habitat Alteration on Sea Turtles
Around the South eastc: n United
States.” ]
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rTurtle food' found along the zocky coves and beaches of

Hawkesbay anc sandsplt.

1) Caulerpa {Green algae)
7} Sargassum (Brown algae)
3) gracilaria (Red algae)
4) Geliduim (Red aigae)

5} crustacea

§) Sponges

D] Jellzfish
8) Molluscs

We alsoc have eyewitness reports from divers that they have
actually seen {and neard the crunching of) green turtles grazing
on seaweed off rocks. such reports coupled with the evidence

of gqut contents strongly suggest that suitable feeding grounds
exist alond our ghoreline ané that the gregn'turtle populaticn

at any rate. ig resident.

Matindg

Mo mating a~tivity has been observed with any degree of accuracy-
However, it has been possible to ohserve rurcles in the water
just peyond the preakers: with binoculars: and from rheir

positions and pehaviour +here are jndications that mating does
take place off the Hawkesbay -sandspit beach.

LIFE

CYCLE _OF THE MARINE TURTLL

Nesting:

The nesting pehavicur of the green turtle can be divided into
eleven stages (CarT and Ogren: 1960} ;

1) stranding, testing of gtranding site, and emergence
from wave wash,

2) gelecting of course and crawling from surf to© nest site.
3} selecting of nest site,

4) clearing of nest premises;

5) Excavating of body pit.

&) Excavating of nest hole.

7} oviposition,

gy Filling. covering and packing of nest holes

g) Filling of beody pit and concealing of site of nesting.
10) Selecting of course and locomotion pack to seas

11) pe—entering of wave wash and traversal of the surf.

our observations canfirm the same sequence which can take anyw
where from +hree ¢o five hours +o complete. Emergence from the
wave wash 1is always after dark, and in most cases coincidez with
t+he high ride. During the peak seasons turtles are geen nesting
on the beach as early as 8 Pms for the rest of the year however
the hours betweel 10 pm and 2 am are usually favoured. In winter
(December ., January) the occasional turtle emarges 10 the hours
just pefore sunrise ( ¢ am to 7 am y and can be found continuing
its attempt tO nest on the beach well after sunrise, in broad
daylight at 11 am. Although it nas been reported we have never
seen turtles actually laying eggs in daylight. put whether this
is because Zhey Were disturbed by our clearly visible presence, !
or because rhe nest sites were rhemselves wmsuitable {although
those same sites are used successfully by other green turtles
throughout the year) is a matterl for speculaticn. pessication

~_of the adult turtles is not such 2 problem during these months,
""" = . -em 1~uw and the sand moist due to f£airly high




Af+sr selection of the nesit site, the turile sceops cuxz
bodv pit using frent and back Ilippers v1co*Oley The ik,
which is roughly ovoié in shape, can be from 30 cm to 50 cm
deep, and can take (with occasicnal pauses to rest) an hour

or more to dig. A clear discharge from the eyes ('turtles tears')
iz se=n to fulfil its probakle function of keeping the eves
clear of sand and osmoregulation. Cnce excavation of the bocdy
pit is complete, the Zront £flippers rest, and the back ones

work alternately at digging out the nest hole. This assunes a
rownd cvlindrical shape, wider at the bottom, as deep as the
back flipper is long, {about 45 cm). The flippers scoop out

sand and simaltanecusly smpoth out the walls of the eggy chamber.
The =ggs are then drozped into the nest hole through the

cloaca. Once laying is over, the nest hcle and bedy pit are
£illed, again by the vigorous throwing back of sand by both sets
of flippers. This action of sand being thrown back over the
nest, moves the turtle forward, so that, by the time she 1is
finished, and ready to return tc the sea, she has actually
excavated a depression in freont of the original body pit, which
is now completely full anéd shows no evidence of nesting. The
false pit at a distance from the actual nest hole acts as
camoflague, and may he an evolutionary survival adaptaticn.

The female tur*le makes her way back to the sea, once nesting
is complete, The head is raised occasionally as if ’'smelling'
the sea and sighting %he horizen, and provided she is headed

in the right direction, she reaches the sea, carving out the
characteristic deep track, breathing deeply and with many
seemingly tired, pauses. If however, she responds to the bright
lights of the city of Rarachi reflected in the water of the
marshes, she oriants over the spit and into the marsh, wheare,
if not found by us in time and dragged out, certain death
occurs.

Many nesting attempts are abandoned due to cbvious factors such
as disturbance, dogs, or encountering cement blocks and stones
which form the founda*ions of beach huts, below the' surface

of the sand. In other instances, no cbvious factor presents
itself, and one must assume the unsuitability of nest site is
due to the wrong sand particle size, humidity and similar
reasons. |

The females are most easily put off by disturbance at emsrgence
from the water and ascending the beach. They are also very
easily scared away at the beginning of nesting when the bedy
pit is being dug. Once the nest hole is excavated and laying
begins, they seem generally immune to torch light, noise, etc.
In some cases however the turtle will be scared off even after
the nest hole is ready, and at sugh times the eggs are dropped
during her trek down to the sea, scmetimes at the water's edge.

Some stages in the nesting sequence appear to be 'programmed'

in a rigidly instinctive way. We have observed that when the
female is moved forward and out of the main body pit, so that
her eggs may be removed from the nest hele for transference

to the hatchery, she continues her motions of throwing back sand
with both sets of flippers as if she were still filling the

body pit.

The sequence of nesting in the ¢live Ridley is similar to that
described by Zwinenberg (1575) and we have observed a marked
difference between the very 'shy' Green Turtles and the far
more 'daring® Qlive Ridleys. The Ridleys do not seem to be as
bothered by lights, dogs etc. and on one occasion, while we
concentrated on the nesting of a Green Turtle, an Olive Ridley
came up behind the principal investigator, who was on the edge
of a Green Turtls nest hole, pushed her with the ccmbined
strength of moving turtls shell and £lipper sc that she

the nest, and seemingly totally ocbliviocus

ractically fell ints t
to the commotien causad, wanit about digging her nest, hardly a
foot away from tie Grzen Turtls, and surrounded by excitad

obgerversl
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The Qlive Ridley has always been Zound nesting after dark, from
8 pm to the hours pefore sunrise, 4-3 am in summer. The nesting
process can take anything from one to three hours and is there-
fore muach shorter than that for a2 grezen turtle. The most chvicus
distinguishing feature of Olive Ridley nesting is the behaviour
afiter laying is complete; that of pounding down the sand over
the nest with side to side and up and down movements of the
plastron. Nesting attempts are not sc easily abandoned by
disturbance, although the other 'nmatural' factors that influence
nes+ing choices for turtles, aflect the Qlive Ridley.

Other features of nesting are similar to the green turtls except
that the entire process is much quicker and far less 'thorough'.
The hody pit is also mach shallower, about 15 cm, and the nest
hele is as deer as the length of the rear flippers, about 40 cm.
During laving, the turtle breathes heavily, sheds tears and
occasicnally raises her head with a great sigh. Covering up is
carried cut in an almost perfunctory manner when compared to the
green turtle, and +he olive ridley then moves towards the sea
much more guickly, ({(provided it too., does not falsely orient
towards the marsh) suggesting that its far less tedious laying
process has left it greater reserves of energy - possibly of
greater value in escaping precators, although the faster process
cf nesting leaves more vulnerable progeny.

Eggs:

Green turtle eggs are round and white and are dropped into the
nest hole singly or in groups cf two and three. They are covered
with mucous which drips out over and after them. The actual
process of laying takes around 15 min. On occasion, we have
observed a hind flipper, after having scoocped out the nest hole,
being pressed against the wall of the hole, with the edge curved
slightly upwards. When the eggs drop out of the cloaca, they
fall first on the flipper, and then roll gently off into the
hole. Eggs weigh an average of 53 gm (range 34 gms - 70 gms) each
and have an average diameter of 48 mm (range 41.4 mm = 52.5 mm).
Most eggs on laying are unifermly round and the shells firm and
flexible enough to allow slight indentations without breaking.
Sometimes however the shells are very soft and thin, and split
open on contact, presumably indicating inadequate calecification.
The occasional miniature and dumbell shaped egg is alsco observed
in a clutech and these only contain albumin, never yolk.

Our cbservations confirm those of Blanck and Sawyer (1981) that
early embryonic development is ‘indicated by the appearance of a
white circle which enlarges during incubation until the egg is
entirely white'. Only fertile eggs are found to have this ring,
infertile eggs remain a creamy beige colour. We have found that
fertile eggs develop harder shells and are a bright chalky white
colour, while infertile eggs remain the creamy beige colour with
softer shells.

The average number of eggs per c¢lutch cbserved for the green
turtle over four years (for all months of the year) is 88 (range
§-173) ., The distribution of the number of eggs/nest is given in
Fig. i for one month, August, in the seascn of 1982 when the
mean shifts to 85, reflective of larger clutches in optimum
cenditions.

Not all eggs in a clutch gestate successfully. The possible
reasons for failure are discussed in the section on Hatching
Success., It is clear from other studies that even in natural
conditions, not all eggs in a clutch hatch, and that a number of
natural features such as infertility, or temperaturs, humidity,
pollution, internest predators {crabs, lizards). and microbial
contamination al) cause arrested develcopment "and subsequent

" mortality.

N
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OQur procedure for transfisrence of eggs, which criginally invelved
removing the eggs tc a basket ané then reburying them in a nest
hole in the hatchery at the same depth as the original hole, has
now been modified in view of J.Mortimer's suggestions (Report to
WWE/IUCN 1984), and eggs are now caught in a cloth net held hbelow
the cloaca, as they are laid, and then transferred to the hatchery
so that they do not cet covered with sang during the process of
transference. If cone of the causes Gof low hatch rate has been the
fact that sand coating the eggs interferes with gas exXchange and
SO suffocates scme embrycs, the improved technique should yield
higher hatch rates,

Every nest that is transferred and repuried in the hatcherv is
excavated after hatching has occurred. The number of davs before
this is dene is cdetermined by the incubation period of that
particular month (ses Pig.13,14). The egqgs (unhatched) and shells
(hatched) are counted, and figures tallied with thase of
hatchling emergence. Unhatched ecgs are opened at randeom, angé
notes made of the various stages of development. We have obsarved
the entire gestational range within a clutch starting from
infertile eggs ta the different steps in development, to
hatchlings dead in the process of pipping, in the nest Zhamber
and in the sand above it. These stages have also been investigated
for natural nests and the same range of arrested development
chserved.

Once a clutch has been excavated and the observations recorded,
rotten eggs are thrown into the sea whers they are 500N svept
away by the tide. The nest hole is then left exposed to the sun
and wind for 2-3 days or longer (depending on the season -
shorter in peak season when the turnover of clutches hatching
and being buried is higher), so that it is allowed to ‘'disinfect’
from microbial and other contamination in the light and heat

of the sum.

Clive ridley eggs are similar in appearance to those of the green
turtle but smaller and lighter. Eggs weigh an average of 36 gms
each (ranging 30-40 gms) and have an average diameter of 41 mm
{range 35.8 - 41.4 mm). Laying takes place rapidly and the hind
flippers are spread firmly onto the sand beside the nest hole
during laying, Mucous covers the eggs as they £fall out of the
cloaca in lots of one, two and three.

The average number of eggs per clutch was found to be 116 {range
60-186). The distribution of a sample of eggs per clutch is
given in Fig. 12 for one month (August) of the peak of the
season in 1982,

Observations of mortality within tradsferred clutches ares as for
the green turtle, and the procedwre of transferrence,etc. is the
same.

Incubation Period:

Reports in the literature (Zwinenberg, 1975) state that the
incubation period for a clutch of green turtle eggs varies between
48-70 days. We have observed an average of 69 days for trans-
planted nests within the hatchery, with a range of 22-166 days.
Observations for natural nests alsoe correspond with these figures.
The incubaticn period varies largely due to climate, season and
temperature, being shortest during the summer (May-August)

49 days and longest in the winter (December—January) 108 days.
Fig 13 shows the accumulated data for four years where the
average incubation pericd of nests buried in a particular month
is shown for the entire year.

The average incubation period for an olive ridley clutch has besn
found to be 51 days with a range of 42-69 days. Shultz (1375)
reports that undisturbed nests in Surinam hatchad after 45-52
days, while replanted nests needed ar incubaticn period of 45-72
days. Overall however, reburied and wild nests provad to have the
same incubation time. Good weather (hot and dry) invariably

L JPU | f
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Table 3
INCUBATION TEMPERATURE PROFILE OF A CLUTCH
OF GREEN TURTLE EGGS WITHIN THE ENCLOSURE.
( OCTOBER, 1981 )
Cay Ambient Temperature (°C) Intra-clutch Temperature
(<)
25.00 28.00
1 29.00 32.00
7 29.00 33.0¢C
12 ({(ncon) 35.00 29.50
12 (midnight) 25%.00 30.00
13 30.00 30.060
21 31.00 " 2%.00
25 30.00 28.00
32 30.50 29.0¢
54 2%.0¢0 27.00
61 30.00 24.50 (Hatching &
{Emergence
dhkdkdkkkkkhhdrtthhkhkrrrdrddbhtkhdrdhhhhhrhthhkdtheddddedrithirrrtr
Table 4
GREEN TURTLE INTERNESTING INTERVAI:S
(Tagged on, and return to Hawkesbay -~ Sandspit)
Tag No. Date of Tagging Recovery Interval (Davys)
0025 25. 1.83 NL 25, 3.83 NL 59
28. 3.83 NL 62
29. 3.83 L 63
0052 27. 6.83 NL 28. 6.83 L 2 hrs
0058 28. 6.83 NL 9. 7.83 L 11
0066 9. 7.83 NL 13. 8.83 L 35
0104 5.10.83 NL 22.11.83 NL 44
0122 §.11.83 L 27. 1.84 NL B2
28. 1.84 L 83 #
0132 8.11.83 NL 24.11.83 NL 16
0135 g8.11.83 5.12.83 NL 27 -
0150 29.11.33 L 15. 2.84 L 78
0lsl 15.12.83 L 2. 2.84 L 49
0lae 3. 1.84 NL 1. 2.84 L 29

Average 45 davs

NL —~ Not lzid
L - Laid
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shows data “or four years summarised as the averags incubation
pericd of eggs laid in individual months of the season. It is
shortest in July {48 days) and longest in Cctopber (58 days).

Temperaturs:

Temperature affiects ecds and hatching in a number ci ways. Lower
ambient temperaturas increase incubation time, higher tempera-
tures decrease it. Ambient temperature in turn affscts the
temperature within the nest which can determine the sex of the
hatcnlings (Morreale et. zl., 1982, Mrosovsky et., al. 1980). We
have heen keenly awars during the running of this project of the
dominant role that temperature plays as 2 centrolling factor

in the development of sea turtle eggs, and made varicus attempts
in the early stages of the project to £ind suitable equipment.
We did eventually get a Cole Palmer Thermistor-Thermometer which
stepped functioning after a few attempis. It was ra=placed after
a while, and since then have done a few recordings but do not
have enough data to state conclusively the effect of intranest or
sand temperature on hatching at Hawkesbay-Sandspit. Since there
is no vegetation of the shading sert on the beach and the main
nesting beach rwmns in & north-southn direction, it is exposed to
the sun all through the day and very few areas are in shadow
(caused by the beach huts) for long. Therefore the ambient and
sand temperatures of the hatcheries are likely to be the same

as for undisturbed nests along the open beach as their location
is in the same area. An incubaticn temperature profile showing
selected readings from a clutch of green turtle eggs in the
hatchery is presented in Table 3 . Since we have not tried
sexing hatchlings from a clutch we do not know how these tempera-
tures may have affected the gender of the emergent hatchlings.
but they do appear tc follow the intranest incubation tempera-
ture pattern reported by other workers (Limpus et al. 1983}, where
the optimum temperature range for good hatching success is

25" degree - 32 degree Centigrade. At lower temperatures (25°C)
male hatchlings result, at high temperatures (30" = 32" C) female
hatchlings. Intermediate temperatures (27.5 C) produce a mixed
sex ratio. -

It is not possible to state when the onset of metabolic heating
occurred since we do not have sand temperatures ior the same
clutch, but we are now in the process of collecting data with
properly instituted controls.

Mortality and arested development of sea turtle eggs within the
clutth, particularly during the winter iz likely to be partly
temperature related, and probably occurs when sand temperatures
drop below the minimum lethal temperature for incubation, 24°C.

It is possible too that very high sand, temperatures in the
hottest months of the year, May and June are responsible for
mortality (particularly for eggs in the upper layers of a clutch),
if they go beyond the upper lethal wnit of 34" C. (Limpus et al.
1383).

Hatchlings: .
When emergence out of the nest is about tc occur, a crater like
depression forms on the suwface of the sand above the nest,
indicative of activity and movement in the clutch below. This
usually occurs at night, giving the hatchlings the advantage of
the cover of darkness to escape most predators such as cgulls,
crows etc. It also eliminates the danger of dessication by the
direct heat of the sun and the radiated heat of surface sand.

The movements of hatchlings can be divided into the following

stages {Carr and Ogren, 1960):

(1) From nest to surface; (2) From nest to wave-wet sand

(3} Acress wave-wet sand (4) Through wave-wash )

{5) Through breakers and (§) Travel by hatchlings and immature
stages.

We have Deen able to study rhases 2-4, but have not had the

T e el il i Fha earmA A
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raight to sea. IZ however.
the spit of Sandspit
che bright city lights rei-
beacon to disaster

they ars crushed by
its

during peak season and at sucii
rescuing the hatchlings is =0

en spit and marsh with 2
o the surface of the road.
have been seen to
thered into a basket
nheach wneres they <an orient
favourite method of finding lost
gn the road and leave the head-
scon come scrambling into the

Those hatchlings that emerge £rom transplanted nests are removed

from them as they hatch,

checked for deformities. They are

the wave wet sand and released.
scramble
stage we
If there
lanterns
go round
sometimes coming

check for pr

At such times one of us goes into the

breakers and stands there with

water. It is usually adeguate to ensure

orient back to the water.

Green turtle hatchlings on Hawke
have an average carapace length
an average width of 49.4 mm (range
§-31 gms}.
lengith of 42 zm

weight of 27 gms (range 1
have an average carapace
width of 40 mm {(range 39—-42 mm}
16 gms (range 15-17 gms) .

Hatchlings can emerge from
pericd of 3-4 days. buring the
hand into the nest which is in

frequently feel live healthy hatchl
Mrosovsky (18

surface layers of the sand.
thermal inhibition of activity
the emergence G

identified,

are many visitors to the beach shining torches,
lighting up beach huts,
in eircles and then orient to the brightest light,
back out of the wave wa

£ hatchling green

counted and weighed, and
then carried to just before
tnder normal conditions, they

seawards after a few seconds of orientation. At this
edators especially the ghost crap and dogs.

or with
the occasional hatchling will

sh to trek up the beach.
water up to the first
a torch beam reflecting on to the
rhat the hatchlings

sbay-Sandspit have heen found to
of 57.5 mm (range 45-65 mm) and
40-37 mm), with an average
Olive ridley hatchlings
{range 40-44 mm) and
welght of

, with an average

a nest all in one night, or over 2

day if one burrows down with anes
the process of hatching, one can
ings ,lying still hbelow the
58) concluded that

s a mjor factor in limiting
turtles to nocturnal hours,

i

as activity is slowed down when sand temperatures rise above
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emergence.
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On cne occasion a live, otherwise normal and healthy albing

ean turile hnatchling was found. When unhatched ecggs ars
opened and dead embryos examined, there ars frequent abnormali-
ties. In other cases when the hatchlings emerge alive from the
eggs, but do not emerge to the surface, the mogt frequent
abnormality is a curved carapace and inwardly indented plastron.
These hatchlings are released to the seaa but cannot swim properly
and tend to stay on the surface of the water, unable te dive
belcw the breakers, and so are carried back on to the hezch

whare they are usually picked off by crows or gulls.

Once the hatchlings enter the sea we have no record of =hsir
activities or the events of the 'lost year', We have no evidence
of sargassum rafts of the sort reportasd (Carr & Meylan, 1380},
but sargassum drift weed is found washed up onte the beaches.

The hatchery programme started at the beginning of the projecet,
on the assumption that it was one way of protecting the eczs and
hatchlings from feral dogs and man until such time as predators
could be identified and the legal protecticn afforded to the
turtles, implemented, In s¢ far as these objectives are
concerned, it has been a success. A record of predators has

been made and a considerable amount of data on the breeding of
turtles has been acguired. In addition, it provides a focus for
protection which is understood by the local wcrkers and together
with beach patrols continues teo raise considerable awareness in
visitors to the beach as to the turtles' plight. The hatcheries
are also a most valuable teaching tool as far as explaining
conservation to school-children (and adults) go, since it is
easy to predict approximately when hatching will take place so
that field trips can be planned to coincide, and the chiléren
actually participate in removing hatchlings from the wire-mesh
enclosure around the nest, and releasing them to the ocean. Frem
feedback received, this is the stage of the life cycle which
makes the maximum impact cn children.

Together with the advantages, however, one has also to assess
the scientific aspects of a hatchery programme, viz., hatch
rates and the possibility that the process of transference
affects natural sex ratiocs and other aspects of breeding
morphology yet unknown.

In the case cf the green turtle, the total figures for eggs
transferred and hatchlings released are diagrammatically presente
in Fig,15,16and as can be seen, hatching success coincides with
peak season nesting, the greatest nymber of hatchlings emerging
when the conditions of temperature and humidity are at optimum
levels. The overall hatch rate over the entire year, for the

four years of the project is 22%. It is highest for eggs buried
in September (43%), {this is post monsoon and so nests are not
swamped and drowned by high tides, and hatch before the winter
rains and cold temperatures destroy them) and lowest for those
buried in December (3%}, when hatching takes place in January,
February and March, the coldest months of the year with high
winter tides.
Individual nests have shown variations from these overall
figures, and hatch rates have sometimes been as high as 98% and
at other times as low as 0.7% - discounting of course nests that
did not hatch at all. In certain years f{e.g., 1980) the months
of RAugust and September showed bhatch rates as high as 66% and
74%

A small study (which is presently being expanded) = as also
uwndertaken to compare natural undisturbed nests and their hastch
rates. Of fifteen nests studied two were totally and thras
partially destroyed by dogs, while one was excavated and
destroved by a subsequently nesting turtla, In six nests
ing took place with an avarage hatch rate of 603 (range 4

b S S
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figures 17 and 13 are presented Zor total eggs transferrad and
hatehlings released for the glive ridley. Again eggs transierred
in September and October show the best hatch rates (31% and 38%).
The overall hatch rate is 28% with individual nests showing a
mavimum of 93% and minimum of 1%, These fiqures can be compared
with those obtained bv Cornelius et. al (1883} in which a hatch
_rate between 0.2% to 1.2% were obtained in natural conditions

for the olive ridley.

While every attempt is made in the transierence of nests to ke
conditions as natural as pcssible, there are a number of Zzacic
which may be introduced and contribufe to higher mortality and
a lower hatch rate than in the wild:

-2ggs are removed frem the nest hele after the female has
finished laving, ané in most cases, when the motions of
£illing the nest pii have becun. Consequently, most e&ggs
get coated by sand. As pointed out by Mortimer (1284},
this might interfere with gas exchange through pores in
the eggshell, resulting in suffocaticn of the embryo,
since in a natural nest cnly the outermost eggs touching
the walls of the egg chamber come into contact with the
sand - eggs in the interior are clean. We have now
modified our +technigque of collection, and collect the
eggs in a cleth net as they are laid, preventing them
from getting coated with sand.

-It is possible that the sand in the hatcheries gets
contaminated by the microbas associated with deccmposition
of the eggs and this affects subsequent nests. The site
of the hatcheries has been changed twice since the
project began, as when the fencing corrodes, another site
parallel to the old with completely fresh sand is
chosen.

~When nests are exczvated, they are left exposed tc the
sun and air for 3-4 days at a stretch in an attempt to
'disinfact' them. Eowever, this does have the dis-
advantages of drying out the nest and thersfore affect-
ing the moisture content of the sand. If such an
equilibirium is upset and the internal environment of
the 'transferred' nest is different from the natural,
it is peossible that such an introduced factor affects

the overall hatch rate.

~There is always the likelihood that the emergent
hatchlings are being undercounted. This is possible
since the wire mesh at the base of the nest corrodes
very fast, and although mended as 2oon as we notice it,
the occasional hatchlings have been known to escape as
is evidenced by tracks leading away from such nests.

In view of the factors stated above, one is faced with two
alternatives: Either to stop the hatchery programme, or to
continue with further safeguar™s built in. To halt the

programme and still extend the same measure of protection

would require far more field personnel than are presently avall-
able, and would not save nests which are bound to be dug up bv
dogs or which are below the high tide mark. Therefore, it would
appear more appropriate from both the practical and conservation
point of view to continue the programme selecting only those
nests for transfarence that are most vulnerable to destructiecn,
putting more emphasis on the protection of natural nests. Data
from natural nest hatch rates if showing a2 significance diZferencs
from the transferred, would alsc influence the eventual strategy.
Tagging:

Since the tags did nct actually reach the proj

1982, the tagging programme go< off to a l
ther limifations in that the number of tfrained
small and so fagging srogress is slowlv, 150 tu

Smamim e s ITm e+ravr+ead e einmmla racrging. !
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The internesting intervals of a sample of green turtles is given
in Table 4 It is diffjcult to state as other workers have done
that there is a definite seasonal internesting interval, ag
individual turtles are seen to come up three to four times over

a2 three month period but that period can be at any time during
the year. Cur average internesting intervel {49 days) alsc
appears to be quite leng comparsd o that found by other workers,
but it is possible that a tagged turtle came up and nested oI SCme
section of the beach wobserved by us, during the intervais
recorded.

We have not had anv recoveries in the sense of tags being

Teturned from places cther than along Hawkeshay-Sandspit. Thig
could be reflective of the small number of turtles tagged, or
alternatively may poin: Yet again to a resident pepulation aof

green turtles,

Data for the olive ridley is too sparse to be of significance.

Fopulation:

There are a number of methods for censusing population size, most
of which we were unaware of until very recently. In this project
the one constant parameter known is the number of turtles whose
egg clutches were transferred to the hatcheries per year/season,
This figure is known for the project area of 5 km where the
protected enclosures are constructed. It is likely that it is a
conservative count as there are bound to have been many turtles
who came up and nested while we were working in the hatcheries.
We are now using the method of counting tracks (riding camel
back) on the beach at reqular intervals, so as to gain a greater
degree of accuracy.

Taking as owr starting point our count of the number of turtles
nesting on the S km stretch, it is possible to werk ocut a rough
estimate of population size. From our observations the number of
turtles coming up to nest along the beach is highest in this

5 km stretch, but by no mean confined to it, and the entire
Rawkesbay~-Sandspit beach of 20 km is turtle nesting ground,
Therefore, with a count of 1500 green turtles per year for 5 km,
wWe can estimate roughly 6000 green turtles nesting on
Hawkesbay-Sandspit each year. If the male~female population ratic
igl:1 as found by certain researchers (P.Rcss pers. comm.), then
we arrive at a figure of 12,000. We have found approximately the
samenumber each year over +the period 1981, 1982 and 1983. Assum-
ing that the cycle of nesting of 2-3 year intervals found by
other workers {Hughes, 1982) is applicaeble to the green turtles
of Hawkesbay, then over three years we have recorded between
twelve to eighteen thousand different female greens nesting on
the beaches, which, at a l:1 ratio would suggest a population

of twentyfour to thirtysix thousand green turtles in our coastal
waters, }

It is possible that a number of female greens (in the absence of
4 tag) were counted twice or thrice each time they lay a clutch
in the same year, but offset against this possible overcount is
the factor of not counting the nesters along the rest of the
coast and the 6 km beach (see mp of project area). This figure
also does not take ints consideraticn the population abng the
Baluchistan Coast.

Lest there be the temptation to consider, on the basis of this
figure, the possibility of commercial exploitation, it must bhe
strongly stressed that thig figure is very approximate, and
Caizot be treated as accuracs wmtil verified by more rsliahble
scientific methods. One has also to consider that +he gresen
turtles may be part of 2 larger pepulation feeding along
different coasts whers They are alrsady exploited and. ccming
together on Hawbaoehaow em woao R . M .



Alternatively, the population may be a resident one feeding
and nesting along the coast of Sind and Baluchistan, since
juveniles and sub-adults have also been found. Until such
time as we have more data and tag returns indicate the
migratory cr resident pattern of the green turties, the
population needs to remain under strict protection.

The olive ridiey has a definite nesting season (June to
October} and is in all likelihood a migratory species as it
has never been reported Zeeding or caught in any of its growth
stages in fishermen's nets at other times of the year.
Possible feeding grounds could be in the south-east at the
islands of the Rann of Xutech, or Sri Lanka, both of which
report olive ridley populations. Westwards lie the ccasts

of Baluchistan, Iran and Cman, all of which report

nesting turtles, and in Oman the olive ridley has been
identified. »

The olive ridley population, calculated in the same manner as
the green turtle, works cut to approximately 200 per year on
the 20 km stretch. Considering the same male:female ratioc of
l:1, we arrive at a yearly figure of 400. Since the same
rumber have occurred over three years and they have been
found to have 2-3 year nesting cycles, (Hughes 1982) one can
estimate a pepulation of eight hundzed to twelve hundred
olive ridleys. This is fairly low and it is possible that
the bulk of the ridley population may be nesting in Baluchistan,
and it is only the stragglers that come up to Hawkesbay to
lay. Alternatively this population may be the remmants of a
larger population which is being exploited at its rookery
and feeding grounds, and if so we expect the numbers will
drop even further over the years.

TURTLES_IN CAPTIVITY

The Karachi aguarium periecdically takes hatchlings from the
beach and attempts to raise them to maturity in their tanks.
One female hatchling of Chelenia mydas ( according to their
reports ) had been raised to the age of three years. It
measured 35 cm length x 29 cm width curved carapace measure-
ments. However, shortly after we had seen it, this specimen
died. Qur enguiries to the agquarium staff have indicated
that the mortality rate of hatchlings reared in their tanks
is8 very high and we suspect it is largely due to disease
Which results from ineffective clearing 9f the tanks and
recycled water.

BEACH FLORA AND FAUNA

The following flora and fauna have been found along our beaches,
Same flora is recognised as ‘turtle food' while predators of
turtle eggs and hatchlings are represented in the fauna.

Flora and Fauna found on the beaches of Hawkesbay
and Sandspit

l} PFlora A. ANGIO-SPERMS (Flowering plants)

1. Ipomzea pescaprae (roots penetrate turtle
nest and eggs)

2. Cassiz holosericea

3. Cregsa cretica

4. Launaea nudicaulis

5. Aerva pseuvdo-tomentosa

6. Aelurapus lagopoides

- f T S N,




B. CHELQOROPHYTA (Green algae)

1. Ulva fasciata

2. Caulerna racemosa

C. scalpelliformis

W

. Codium latum

flabellatum

- ivengaria

C. PHAEQPHYTA {Brown algae)
1. Colpomenia sinuocsa

wl
10 10

h

2. Dictyopteris so.

3. Dictveta dicholtoma

4. Ivengaria stilata

5. Svatoglosstm schroideri

D. RHODOPHYTA (Red algae)
1. Champia .salicerncides

2. Hypnia musciformes

3. Hypnea-cervicornis

. Gracilaria sp.
sfackiaris sp
» Galaxaura cylindrica

7. Nemalion schramni

. Champia parvula

4

5

6. Galaxaura sp.
7

8

9

. EBucheuma isiforme

10. Halvmenia agardhi

1l. Halymenia sp.

12. Amphirca anceps

13, Scinia indica

14. Laurencia obtusa

II) Fauna A. CROSTACEANS 1
1. Oca lacteus (Fiddler crab found in the
marsh)

2. Ocypeode cursor (Ghost crab, found in the
nests as a predator)

3. Chelonobia testudinaria (Barnacle,attached
on the carapace
as a commensal)

B. MOLLUSCS

L. Gastropodes (Very small live specimens of
a2 few species and some empty

shells)
2. Bivalves

C. AVES (Birds)

1. Larcus canus {Common Gull, WNew Gull,
both predators of hatchlings)

2. Phoenicopmterus ruber (Greater Flamingo)
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MAMMALS -
1. Hedge Hoc (only skin found)

i)

2. Dolphins {in schoeols, in water close to
the shore)

3. Feral dogs (predators of eggs and hatchlings)
4. Goats. . '

5. Camels

N

VISIT TO_QMAN

At the suggesticon of WWE/IUCN, a viszit by the twe investigators,
to the Marine Turtle Conservation Project in Oman was arranged.
During the week spent in Cman, both the roockeries at Ras-al-Had
and on Masirah island were visited. All four species of sea
turtle as reported by Ross (1979) were seen, and nesting and
tagging were observed. It was the first opportunity afforded

to the investigators to sees live specimens of the Loggerhead
(Caretta caretta), and Hawksbill (Eretmochelvys imbricata)

and to see results of an extensive tagging programme. In view
of the fact that the Baluchistan ceoast (where turtles are

known to nest) of Pakistan is enly a few humdred miles away
from Oman, the results of tag returns over the next few years
might possibly indicate the likelihood of a common populaticn
of olive ridleys and perhaps even the green turtle.

A Report of the trip (with recomméﬁdéﬁions} and an article on
the visit (see enclosures) was written and published in the
leading English language daily newspaper 'Dawn'.
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EDUCATION

It beccmes increasingly apparent during the course of running 1
conservation project such as this, that the bialogical aspects
of species conservation are only one, albeit vitally important,
part of the problem., When the main threat to a species is man
or his attendant needs (as it is in most cases), then educating
People and tackling their socio-economic needs withir the
framework of preservation of the species becomes an integral
part of any conservaticn programme.

Public Zducation was 2 planned part of this project from its
inception. During its duration however, it became more and more
of a high priority need as 2 small amount of time and effor:
spent on raising awareness had a miltiplier effect and brought
an enthusiastic and pesitive response at all levels to
conservation generally ané the marine turtles in particular.

The methods used to educate and raise awareness were varied
and some worked better than others. They ares discussed below :

The Media

The working relationship with the media was a mitually benefi-
cial one. They were always looking for a,'good story' and the
turtles and the project invariably aroused interest partly
because of most pecple's familiarity with the beaches, and
mzinly through its novelty value.

We, in turn, benefitted from the publicity as it made visitors
to the beach aware of our work and the threatened status of

the turtles, and also encouraged people who were unaware of

the marine turtles’ existence, to contact us and visit the
Project. Another important spin off was to actually educate
members of the media anéd to establish a liason with sympathetic
journalists, reporters, advertising agencies and editors,

who gave the right kind of coverage tc igssues on wildlife
whenever needed.

a) Newspapers / Magazines:

e e A e T

A number of articles on marine turtles, this project and
wildlife conservation, accompanied by photographs have
appeared in most of the large circulation English and Urdu
newspapers and magazines in the coumntry. On occasion the
articles were written by the investigators, and at other times
by Jjournalists who took the material from us or wrote after
visiting the project.

Copies of all articles to appear in the press have been sent
with previous Progress Reports to IUCN, and those that
appeared in 1983/84 accompany this Report.

Films on the project were made both by the Ministry of
Information and Pakistan Television (PTV}). Those made by the
Ministry are for distribution in the cinemas of the province
of Sind, as a documentary 'short' before the main featurs
film. Those made by PTV in English, Urdu and Sindhi, form
part of full length films on wildlife, and of news programmes
which give a weekly round up interesting events. All these
films have been transferad on to video-cassette and are
therefore available to accompany talks given at schools etc.
and alsc for pecple to borrcw.

We have alsc attempted to acquire f£ilms on wildlife of other

Zarts AF Fha ocrme1A o me sl oo L



c) Heoardings:

On certain strategic parts of the road leading to the beach
there are hoardings showing a marine turtle (see photograchs
accompanying previous reports} with the text informing peopnle
that these are an endangered species and that poachers are
liable to presecution. . o )

At each enclosure, thers is also an information board and =
'cutout® heoarding in the shape of a turtle, explaining the
purpose of the hatcheries and the plight of the turtles.

d) Stamos:

Over the last faw years, the Pakistan Post Qffice, in respecnse
to the prompting by Sind Wildlife Management Board (SwWMB), has
printed a series of stamps on the Wildlife of Fakistan. Cne of
the series depicts the green turtle, and the text for the
brochure accompanving the cover on the first day of issue, was
supplied by us (see Pregress Report II, 1981).

e} Stickers:

We have found that attractive stickers are a foolproci way of
raising funds and passing a ‘message’ on to educate peortle,
Accordingly, in 1981, with funds provided by SWMB, a sticker
showing a turtle with the message 'Face to face with
extinction. Save the Marine Turtle' was printed in English

and Urdu. The advertising agency through whom it was

designed and published only charged the cost of the paper, so
60% of the minimum sale price of the sticker (Re 1.00 = 3 0.07)
goes back o SWMB who use it towards funding the project.

This sticker has proved very pepular and sells well.

Following a lecturs given on the project and marine turtles
#o the youth branch cf the Rotary Club in Rarachi, they
adopted the marine turtle as one of their 'causes' and had
stickers printed to ralse funds for the project.

Lectures on the status of marine turtles, the bioclogy of the
green turtle and the olive ridley, on conservation and on this
project have been given in a variety of forums. On one end
of the scale is the talk given to & and 7 year o©lds at
primary schools, where the talk is a 'lead in' to a field
trip to the beach to see the turtles nest and release
hatchlings, followed by a £ilm. On the other are papers
read at seminars and science conferences, explaining the
importance of conserving the turtles. Somewhere in between,
come the general interest lecture given to clubs, societies
and similar institutions.

What follows is a list of all the various bodies addressed
by either or both investigators during the project. In some
cases, talks were given more than once at a single forun.

Lectures & Talks

1. Pakistan Forest Institute, Peshawar.

2. Goethe Institute, Rarachi

3., Jaycees Club, Karachi.

4. Rotary Club, Karachi

5. Rotract Club, Karachi

6. Women's International Club, Karachi

7. Junior Grammar School, Karachi

8. Pakistan BAmerican Cultural Centre, XKaxcschi

9. Govermment Girls Secondary School, Pakiscan Air force 3Base,
Magroor, Karachi

10.Federal Urdu Science College, Karachi in 20th National Urdu
Science Conference,

1l.Islamia University, 3ahawalpur in 21st National Urdu
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The response in almost all cases was positive and enthusiastic
and some oI the toughest guestion came from the six vear olds!
Feedback frsm the schocls includeé essays on the turtle, scme
of which have been reproduced in varicus magazines. (See
enclosures)

An additicnal bonus of these talks was a steadily growing band
of enthusiasits who wlunteered to help us on the beach, and who,
cnce awars of the need to leave the turtles to nesf undisturbesd,
made sure other picnickers and tourists &id not harass them.

We have informed tourist orcanisations etc. of the existence

of the project, and offer to take anvone on a guided "Turtie
Tour". There has been a steady response from schools, individuals
and institutions, and in this way we reach a fairly wide
audience. We try to have hatchlings ready for release, as
children ars particularly imprassed by being given a hatchling
to hold, name and then release, and see it scamper towards

the sea.

Apart from organised tours, a number of foreigners have vigited
the project, a complete list of visitors is given in Appendix III.

h} Coast Guards:

The Cocast Guards who regularly patrol the beaches, have also
been appreoached, and their Director General, 'educated'. 1In
consequence a directive has been issued, and their beach
patrols keep an eye out for poachers or tourists who might
harass turtles,

i) Exhibitions / Competitions:

As part of the Conservaticn of Wildlife and Natural Resources,
Educaticn Programme funded by WWEFP, (See Appendix II) an
exhibition of Wildlife Photographs was organised from March 5
to 7th at the Pakistan American Cultural Centre, Karachi. The
specific aim of this exhibition was to educate and create mass
awareness about the threatened status of Wildlife in Pakistan,
by reaching a c¢ross section of the public through the wvisual
media,

The displays in the exhibiticn fell into broadly three
categories: Photographs, Films and the entries to a Photographic
Competition on the theme 'The Natural World of the Outdoors'.
In additien, there were eye catching displays such as cartoon
posters with 'messages' to children specifically, as to the
reed for conserving wildlife and a live show - 2 tank with
newly emerged maripe +urtle hatchlings which generated a lot
of interest. There was also a sales desk where material such
as brochures, stickers, posters and books published by WWFP
and SWMB were on sale. Admission to the exhibition was by
means of a sticker disolaying an endangered species, costing
Re 1. )

Some excellent photographs were displayed as part of the main
body of the exhibitlion, which were voluntarily contributed by
the following individuals; Mr T.J.Roberts, Khan Mohammad Khan,
Syed Asad Ali, Dr M.H.Rizvi, Mr A.Lee, Mr Rohail Nan and

Mr Feroz Turab; all of them accomplished cutdoor photogravhers,
Each was presented with a copy of the SWMB publication on the
Blind Dolphins of the Indus as a tcken of appreciaticn.

The photographs .rere divided into varicus sections, depending on
the wildlife they “aisplayed. Thersfore, 'Kirthar National Park'
showed ibex and urial, 'Creatures of the Sea' showed dolphins
and turtles, 'Inhabitan%s of the Wetlands' showed =he birds of
Haleji and '3irds of Prey’' showed a Goshawk, Tawny Eagle and
Palas Pighinre Facla
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Films on wildlife conservaticn on Sind and other parts of the
globe displaved on a TV with the aid of a VCR were run
continuously, which drew larje crowds of school children and

grown ups alike.

The competition had a fair number of entries, and prizes in
the form of cash and cups donated for ithe purpose hg-the
Sports Directorate of the Government of Sind and a'sHield as
part of the first prize donated by Dr M.H.RiZvi, Were awarded.
In addition all the participants were given the brochure
published by SWMB. First prize was won by Dr Mubashir Hasan
with his picture of the Coppersmith bird, Second prize by

Jr Naveed Shah with his Siné ibex photeograph and Third prize
by Mr $.M.Shahid, showing crows flying over the Safari Park.

In making this exhibiticn a success a number of persons contri-~
buted their time and eficris on & voluntary basis. Mr Igbal Mir
of Prestige Advertising arranged free advertising space in
various leading English language newspapers, while the

Creative Depariment of Pakistan Herald Publications helped
with its entire staff to organise the exhibition from the
inception, which included the supervision of the compesition

of the photos for displays, to the actual placing of the
mounted final product on the walls of the exhibitiom hall.
Other individuals and institutions helped by arranging to
produce the materials needed at cost price, e.g., the stickers
from Oscar Advertising, and the compesing, enlarging and
mounting of photographs by Turab Studios, Agfa Studiocs and
Fotofun Studiocs.

The exhibition was inaugurated by the Chief Secretary,
Government of Sind, Mr Sami Qureshi who was shown around by
the Sind Secretary Forests and Wildlife, Mr Hameed Ahmed, and
the President of the WWFP, Syed Babar Ali. The Chief Secretary
expressed his appreciation and promised to assist the causs

of conservation in whichever way he could. Syed Babar Ali

in his address expressad the hope that exhibition should be
only the first of a series which could tour Sind and thus
educate people in the smaller cities and rural areas, where
the wildlife is found. Mr Hameed Ahmad assured his department’s
total cooperation to implement these suggestions and thanked
all those peorle who had organised the exhibition.

A special effort had been made to contact schools and inferm
them about the exhibition, and as a result, over 50% of the
attendance was by school children of varying ages. Over the two
and a half day period, approximately 1000 persons visited

the exhibition.

The reacticon by the Press was generally favourable. The
exhibition received coverage on KTV in both Urdu and Sindhi.
A number of newspapers and magazines also carried favourable

~leviews.

The pictures that formed the main displays are now at the WWFP
office in Karachi, awaiting the organisation of another exhibition
in another city so as to make this a continuing show, and

slowly build up an impressive photographic catalogue of the
wildlife of Pakistan.



RECOMMENDATICNS AND THEIR IMPLEMENTATION IN THE PROGRAMME.

Recommendations for improvements in and expansicn of the project
are made by the personnel of the same agency as has responsi-
bility for their implementation, Th Sind Wildlife Management
Board, Deparitment of Forests & Wildlife, Goevernment of Sind,
Pakistan. Therefore all the recommendations which follow ars
already being ‘acted on, some more successfully than others,

and future reports will evalute the usefulness of sach.

=The marine turtle conservation project should ke an open
ended programme, which although planned on a five vearly
basis as per financial considerations, should no=
envisage a cut-off point, in recognition of the fact
that the marine turtle will always be a species under
threat, if not by direct exploitation, then by the

very fact that its habitat competes with human develop~-
went needs. This is particularly true of the population
in our study which nests so close to one of the

fastest expanding cities in Asia.

-A reserve for the marine turtles needs to be set up,

If is possible that this may be problematical on
Hawkesbay~-Sandspit as it is one of the only recreaticnal
areas for the city, but if the protecticon afforded

by the project and the hatcheries covers this area, then
a reserve could be declared on other nesting beaches,
possibly the 6 km beach.

—The eduvcation programme needs to be expanded still

fur ther, for the most powerful protection for the
species will be strong public opinion in favour of its
continued existence. An awareness of the necessity

for conservation needs to filter through at all
levels, and a tie-up with the National Conservation
Strategy may be the best means of achieving this.

~The tagging programme needs to expand considerably
before significant results and the value of tag data
becomes apparent. For this, volunteers and better
trained field staff are needed.

-An attempt should be made tec work out a collaboration
scheme with institutions like KaracBi University or
the Pakistan Council of Scientific and Industrial
Research {PCSIR), for the running of research projects,
where personel of this project would have access to
their labeoratory facilities.,

-Any schemes for development of Hawkesbay-Sandspit
should be screened and vetted for possible effects on
the turtles and their habitat. Schemes that adversely
affect either or beoth should be modified or rejected,

—The hatchery programme should be pared down to the
transference of only those nests which are certain to
be destroyed e.g., those right next to the village
where dogs are most nimerous, or these laid in the
zone which gets cevered by the high tide, etc.
Wherever possible the emphasis should be on the
protaction of nests, eggs and hatchlings in their
natural condition in the wild state.
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SECTION - VII

FUTURE QF THE CONSZRVATION PRCGRAMME

Any conservaticon project undertaken to protect marine turtles
has to consider the life-cycl=a and biclogy of the reptile when
an estimation of the length of time such a prejsct will run is
made. Thus, in view of the fact that adults protecteéd and
tagged and hatchlings released during these three years of the
Project will need to be monitcred for at least another five
vears and preferably lencer, before the success of cur
conservation efforis can he accurately stated, it was tacitly
acknowledged by SWM3 that when funding from WWE/IUCN ceased,

an effort wouléd be made to continue by using cur Qwn resources,

Accordingly, 2t the end of 19382 an approach was made to the
two likely sources of Zurther funding, The WWFF, and the
Planning and Development, and Finance Departments, Government
of Sind.

The proposal submitted to WWI? is as follows

"The Marine Turtle Conservaticn Project actually began as a
small pilot project in 1979 with the joint collaboration of Sind
Wildlife Management Board ané World Wildlife Fund Pakistan.

In July 1980 it received formal approval from WWE/IUCN and

this became the third collakerating agency proving funds for
two consultancies, equipment and bocks etc.

The funding period for WWF/LUCN ends in June 1983. World Wild-
life Fund (Pakistan) has so far made no further financial
commitment to the project bevond June 1982. The Sind Wildlife
Management Board has in its latest meeting held on 25th
Qctober 1982, presided over by the Governor/Chairman decided
in principle to extend the project for another f£ive years
i.e., to July 1989, provided funding can be made available
through the Government of Sind and international agencies. To
this end a PCI scheme has besn prepared.

It is essential that an international agency like WWFP commits
itself in some financial measure to the continuation of this
project, as this will make it far easier to get approval of
funding from the Government in the PCI scheme.

The Marine Turtle Conservation Project fulfills in a large
measure all the objectives of the WWFP and althcugh many of
the reasons for its continuity are self-evident, they are
enumerated below : 3

1. This project started out as a pilot project. It has now
arrived at the stage where enough research has been done
and data ccllected for the planning of a full scale, long
term conservation project of expanded scope and depth.

2. Although funding from WWF/IUCN was actually received in
July 1980 all the ecquipment necessary for research did
not arrive until late 1981. As a result it was only in
1982 that the project has really bequn to gain momentum,
and te stop in July 1983 would mean ending at a point
when the maximum amount of progress is being made.

3. We are only now beginning to consolidate the gains in
conservation, in terms of public awareness and the
stopping of pcachers. To cease efforts at this stage
and remove our presence from the beaches would mean a
recurrence of poaching and a complete negation of
thres years of time, efZfcrt and money. If these three
vears of %he project ars to have any genuine meaning
thev must do so in the wSlanninag of a long term conser-
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4. Such public awareness that has been generated by the
project has always been positive and enthusiastic, I=
the project were to end now, it would create cynicism
in the public mind and wowld not in any way create a

. good PR image for any further projects by WWEFP or
WWE/IUCN.

5. One of the soundest and most pursuasive scientific
reasons for the centinuation of this project is the
biology and life cycle of the animal being studieg.
The Marine Turtle has a very long life span (60-80
years) and very little is known of most of this period.
We can only be sure of its biolegy and behaviour when
it comes up on land to nest or when it hatches; and
this is but a few short hours during its reproductive
and birth phases. :Thus our very subject demands a
great deal of time to study it from hatchling to adulz
(in itself a minimum period of 8-15 years) and then
post-maturity to dezth.

6. Even being able t¢ determine such aspects of turtle
blology as migraticn and breeding is dependent on odr
tagging programme which has only recently begun and
which will take two to three years before the first
data beging to come in.

It is requested, in view of all the reasons given above that
WWEP consider their annual contribution to the Marine Turtle
Conservation Project to be in the region of one lakh rupees.”

After consideration the WWFP comitted first Rs 50,000/~ to the
Project and then smaller sums on an ad~hoc basis, as requested
by us, for maintainence and repair of the enclosures, and for
miscellaneous expenditure in the ‘bridging over' period

between the end of the Project financed by WWE/TUCN and release
of funds to SWMB for the ‘new' project.

As has been mentioned in the proposal, the Chairman of SwMB
had already decided in principle to extend the period of the
Project for another five Years. A request for funding
(Appendix I) was then submitted to the relevant ministries,
Final sanction and release of funds came through in Novemher
1383, During the period July-November both Investigators
worked on the Project in an honorary capacity without being
paid while the field staff and vehicle were maintained by
SWMB, and the project continued to function as well as it
could in the circumstances. .

Since then we continue to run things as before, and expand in

the scope of our investigaticns, implement the recommendations
of Section VI, and work on the Education Programme (Appendix II)
for which the funding requested has been sanctioned, and the
first exhibition of wildlife photographs and films, held (See
Section V-c}.
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