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The Hawksbill Turtle (Eretmochelys imbricata sguamata) in

Western Samoa

W.N. Witzell *

Iniroduction

The present status of the hawksbill turtle in the South Pacific
Bagin is virtually unknowvm, although some concern has been expressed
by various academic institutions. The Fisheries Division of the
Government of Western Samoa initiated a sea turtle research program in
February 1971, in an effort to gather informetion on the life history
of the hawksbill while attempting to replenish the turtle stocks of
Samoa. Although the informatiocn is meagre in certain respects perhaps
it will help determine the overall status of the hawksbill in the
South Pacific and aid in the apparent struggle against extinction.,

The hawksbill turtle has always been an important aspect of
Samcan culture and until recantly, an important protein source for
many coastal villages. BSamoan legends contain large numbers of turtle
stories, indicating & grcat abundance of turtles early in the history
of Samoa. The hawksbill has litrerally been pushed off it's former
nesting grounds. The estimated human population of Western Samoa in
1970 is 160,000, while in 1926 it was 23,000, Excellent nesting beaches
were quickly settied by villagers and massive slaughtering greatly
reduced the turtie population to a point where turtle meat was considered
only as a chiefly focd.

A year surveillance of the market place in Apia indicates that
a local population of 40-60cm. turtles inhabits the reefs around Samoa.
Since there is no serious industry in Samoa for catching free swimming
turtles, these turtles were accidently caught while the fishermen were
spearing small reef fishes. Larger turtles are too big to tackle into
the traditional fishing boats thusly explaining the small size range
found in the market. Some nesting females are being taken off the few

remaining nesting beaches, but fortunately again, no serious attempts
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have been made to camp on the beaches, Bamoca's rapidly expanding human
population appears to be the largest single facter leading to the total
extinction of the remaining hawksbill stocks. The inaccessability of
the nesting beaches is becouing a challenge for the hundreds of young
fishermen, ocutboard motors are beginning Lo appear on the canoces introducing
more people to the nesting areas. Rough weather is the only deterrant which
keeps the fishermen off 2 of the 4 nesting beaches, thereby temporarily
saving the remnants of the nesting population.

The hawksbill turtles fthroughout the entire South Pacific Basin
are facing the similar fate of extinction, the outer isglands of Fiji,
Tonga and Samoa are the only sites of hawksbill nesting and this is sporadic.
Fiji has passed legimlation giving almost complete protection to the
remaining turtle stocks, but the lack of law enforcement has rendered the
legislation useless. Yonga and Samoa are in the process of passing turtle

consexrvation legislation.

Turtle Messurements

All turtle measurements are stright-line distances in centimeters.,
Carapace, head and eye widths were taken at the widest respective
points while carapace and plastral length measurements were always taken

along the center axis of the turtle. Veights were measured in grams.

Hatchery Methods

The most impressive aspect of the Western Samoa Turtle Project is
its small size. As opposed to other turtle projects, we were dealing
with 4 beaches on 3 small islands (Fig.1) which are not only inaccessable
but which support small numbers of nesting turtles. The beaches are:
Namua, Nu'utele, and Nu'ulua. Another beach, Vini, was closed to us
throughout the survey. The operation was built and maintained by 2 Peace
Corps voluntecrs plus 2 local assistants, with the intention of turning

the project over to the locals upon termination of the Peace Corps.
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Field work was most.y carried out in a 16 foot fibreglass boat
powered by a 20 horsepower outboard motor, a 10 foot inflatable boat
with a 6 horsepower motor as a reserve.

a2 attempt was made to check the beaches every morning. Because
all our work was cn such inaccessable islands we suffered from problems
not ordinarily encoubtered by other turtle prejects. Bad weather and
mechanical difficulties wexre 2 factors which affected our daily patrol.
Large squalls frequently errupted making it difficult tec stay on a
daily schedule. DIven more uapredictable than the weather was the mechanical
failures our outbeards continually underwent. The lack of spare parts
as well as a mechanic often meant the engines were inoperable for long
periods of time, halting the collection of eggs.

Nu'utele and Nu'ulua presented problems when the nesting season
started and we were faced with the problem of removing turtle eggs off
the beach intact. Large swells from the open ocean continually converge
upon the beach reefs, therecby making esch trip through the surf a
dangerous cne, Initially we used the inflatable boat to land on the
beaches. One accident followed another before the practice was dropped
for a safer scheme. The plan adopted next wai to méor the boat outside
the reef and swim to the beach carrying a watertight contoiner for
removing the eggs. The plan worked well except on very rough days and
was practiced throughout the nesting season. This unstable situation
unfortunately prevented the study of many aspects of hawksbill nesting
behavior which require continuous beach surveillance. Almost all of our
field work and observations were therefore carried out during the daily
beach patrols.

Inspection of all turtle tracks on the beach was first carried
out and noted in the field notebook before searching for the nest. To
locate a clutch sharp sticks were probed into the sand. A sudden soft
spot plus the yoke of & broken egg on the stick indicated a nest. The
depths to the top and betton of the nest were recorded in addition to

the position of the unest on the beach. Only fresh eggs were taken from
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the beaches, the oldest being 2 days old. All older nests were marked
for future observations. An attempt was made not to rotate or jar the
eggs during the entire collscting and replanting process, replanting
the eggs in the hatchery as soon as possible to qvoid tnnecessary
embryonic deaths.

The hatchery is a small section of the beach on the meinland which
was fenced off to keep dogs, pigs and people out., The eggs were counted
and a sample measured as the eggs were replanted ia holes about 50cm.
deep and 20cm. wide. A wire mesh enclosure 20cm. high and 50cm. in

diameter was then placed over the clutch to catech the emerging hatchlings.

This enclosure was markcd with the clutch number to avoid possible con-
fusion. To keep down the numbers of ghost crabs (Ocypode sp.), small
metal buckets were planted into the sand to act as traps. These traps
proved to be effective in thinning the numbers of crabs but never totally
eliminating then,

The hatchlings were immediately counted and a sample measured
upon emergence, then placed in one of 8, 4x4x1 foot concrete tanks. The
time of emergence was recorded. The nest was then excavated the following
day to liberate any late arriving hatchlings and record the number of dead
embryos plus the numbdsr of unfertilized eggs. The turtles were fed after
one week in the tanks, the water being changed once during this first week
then every day thereafter by a portable Honda gasoline pump. To keep
the turtles as 'wild' as possible the time of feeding was always different,
and at nc time were they watched during feeding. DMany different kinds of
food were used; chopped fresh fish, fish eggs, fish intestines, razor
clams and sea urchins. If many turtles were on hand at any one time they
were all fed chopped fresh fish., We did not have the manpower to gather
a diversity of foed in enough quantity if we had over 10CO turtles on
hand. To further fight the conditioning of the turtles to human feeding
they were not fed every day, usually 2 days a week were missed. For the

first 2 weeks people werc allcwed to watch the turtles when not feeding,
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this privilege being removed for the remaining weeks in captivity and
the taniks roped off. At irregular intervals the tanks were stirred
violently forcing the turtles tc swim and dive, and frequently turtle

t

grass (Syringodium isoetilfolium) was added to the tanks.

Since nothing is known of where the turtles spend their first
year we notched out the eighth left marginal of 1720 turtles with the
hopes that a recaptured furtlic would be turned into Fisheries hands,
The public relations work belng carried out by the TPisheries Division
would at least enable a Samoan villager to recognize a marked turtle.
The notching seems to he a good short term method for making the
turtlies. It does not lead to increased predation pressure such as a
tag or impair the swinming ability of the turtles. BSpecimens which
were notched as hatchlings still had a perceptable notch at 14 months
of age. We notched the turtles one week prior to releaging.

Starting 3 days before releasing the turtles we fed them extra
large quantities of food to help them survive until their first pelagic
meal, The turtles were counted the day of release and taken out in the
boat late in the afterncon. They were taken at least 2 miles outside
the reef and released in groups of 34 at dusk with 20-3C meters
between groups.

The biggest problem in keeping the hatchlings was that of
conditioning. These turtles will become conditioned to human feeding

in 10 days if extreme precautions are not token. We discovercd that 4

weeks in captivity was the limit even with these precautions, by that time

the turtles are strong swinmers ond divers and would be able to
escape many otherwise potential predators. In the month of captivity
the turtles have increased in size 30-40% that of their hatchling size.

The gain in weight is 100-120% during this period.

Description of Nesting Beaches

The island of Namu's is a small chunk of rock 800m. long, 300m.

wide and 76m. high. & nesting beach 100m. long is situated on the
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eastern side of the island. From the low water mark (L.W.M.) to the
high water mark (H.W.M.) there is a steep 3m. slope. H.W.M. to the
beach vegetation there is an equally steep 4m. slope with another

9m., gently uphill to the jungle. Although the beach face is only

a total of Tm., the nestirs turtlis must exert herself tremendously
traversing up the steep slope., The approach to the beach is completely
clear of chetacles., 4 fow scattered rocks in the water at the center
of the beach should not h:nder a nesting turtle or emerging hatchlings.
The reef begins immediately in front of the beach and extends sea-ward
for 30m. before dropping off into deep water. At low tide a nesting
turtle may have trouble crossing the exposed coral heads to the beach.
The entire length of the beach has a layer of beach-rock 2m, wide at the
L.W.}., This layex of rock iz low in profile and is no obstruction

for emerging hatchlings, it is often covered with s-~d and hidden from
view., The sand is medium coarse broker shells and coral,; extending
inland ag far as the jungls where it blen’s inte solid dirt and root
masses, Iost nests were 1-2m, inside the beach vegetation at the north

end of the beach.

The largest nestiag island iz Ni'ubele, an oblong island 1450m.
long, 850m. wide and 20Cm., high. Therc arc 2 nesting beaches, Hu'ubele
and Vini,

Hu'utele beach iz locuted on the eastern side of the island. It
is 320m. long and 12m. wide from the L.W.M. to the vegetation. The
beach is geontly sloping with no obstructions in front except for the
exposed reef at low tide. The reef starts directly in front of the
beach and extends seaward for 40m., before dropping off into decp waler,
Where the beach meets the vegetation there is a sharp .5m. incline
preventing turtle access to the vegetation. There is no layer of
beach rock., The sand is medium coarse broken shells and coral. All

nests found on Nu'utele were 1-2m. on the beach side of the vegetation

and there was no section of the beach which was preferably ncsted upon.,
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Vini beach is located on the northwestern side of Nu'utele. There
is a large plantation behind the beach and poor relations with the owner
prevented the collecting of turtle information. The beach is potentially
the best nesting site in Swamoa, it is 60Cm. long, has no obstruchions,
an excellent passage through the reef and no beach rock. Unfortunately
someone lives there most of the time to collect nesting turtles and eggs.

The nesting beach on Nu'ulua is on the castern side of the
triangular shaped islend. The island iz 600m. long on each side and 108m.
high., The beach is 300m. long with 50m. sections of rock rubble at the
northern and southern ends, There is a uniformly steep 6m. slope from the
L. W.M. to the vegetation and a lecvel 20m, from the edge of the wvegetation
to the jungle. The approach to the beach is blocked in sections by
large rocks in addition to the shallow 30m. wide wveef., The entirc length
of the beach has a 2-3m. wide layer of beach rock at the L.W.M. which
forms a formidable barrier to the nesting fturtles, often completely
impassable to emerging hatchlings. The sand is coarse broken shells,
coral and rock. he beach vegetation is thick but not impassable. All

nesting turtlee entered to some degree, usually 2-4m, inside from the

beach. Most turtles nested on & 20m, section in the middle of the beach.

Nesting Season

The hawksbill population of Western Samoa has a definite nesting
season. Adult turtles congregate ncar the nesting iglands early in
October and stert nesting by mid-month. They continue to nest, with a
January February peak, until June. The turtles in the 1970-71 season
nested gporadically in the first 2 weeks of June, but in the 1971-72
season the turtles finished nesting in May. PFiguxe 2 shows the number
of turtle tracks found on all 4 bcaches during the 1971~72 nesting season
plus an additional 50% of that sum. This projected number of tracks is
a conserative guess of the actual total number of tracks for the 1971-72
season based on the premise that many tracks were missed during the survey.
We did not check all the boaches regularly and for several weeks our

outboards motors underwent mechanical difficulties further halting cperations.
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The data also includes Vini beach on the basis of verbal reports from
Samoan fishermen who illegally frequented the area.

Figure 3 is a composite of meterclogical data extending over a
30 year period from the Apia Weather Observatory. The non~-nesting season
is accompanied with a nild 29F drop in temperature and a drastic decrecase
in rainfall. The significance of these 2 meterological variations in
relation to the turtle nesting season ig highly questionable. The most
important weather factor is that of wind speed and its affeocts upon the
surface of the sea. From June to September the southeasterly trade winds
blow continuously, thereby also affecting the temperature and rainfail,
causing the sea to heccoome tremendously rough. The large 3m. swell and
1.5m. chop are a strong enough combination to prevent ncsting activities.
Courtship and copulation wouldd be impo-sible due to the rough seas as well

as the traversing of the shallow beach recfs by the female. We have also

found flooding evidence of the nesting asrcas on all 4 of the beaches
by the large swells.

Hu'ulua is the only beach where anesting occurs throughout the entire
season. The nesting on Hu'utele beach begins in January and ends in
April, DNamu'a haz the shiortest secson, January through HMaxch. Inconclusive
bites of information from Vini beach suggest that nesting in October and

extends through April,

<

These different scasnnal lengihs are no doubt a result of different
amount of human predatiou pressure. The order of beaches from the
smallest nesting turtle population (and therefore the most predation
pressure) to the largest turtle populaiion (with the least predation
pressure) is; Namu'a, Nu'utele, Vini, Nu'ulua.

Namu'a is the most accessable of the nesting beaches for it can be
reached without going outside the mainland reef., Fishermen frequent the
site almost every day during the nesting season, oflen spending the night

to fish and wait for turiles. This heavy predation has reduced the turtle

population to a point ncar extinction,



Nu'utele beach is on the ocean of Nulutele iszland and not

ecasily accessable, Ixtensive human predation pressure had existed betwecn

1915 and 1937 when a leper colony was moved tc the beach., Since then

iy

many fishermen hunt sea birds on the ¢liffs and work the deserted plantations,

often spending the night wenther permitting. Although any turtles or eggs

.

found on the beach are caten, the nosting turtle population not as small

as Namu'a.

Vini beach is located just outside the mainland recf on Nulutele

island. There are large deep water channels at the beach and mainland

reefs allowing unobstructed, but often rough, passage to the beach,

The private plantation behind the beach is maintained throughout the
P P &

ear by 2 or 3 people, usually women. Some burtles and eggs are probably
9 IS5

taken yearly by the women bubt no great influx of outside fichermen Aiet--h

the site. The stability of Samoan culture would surgest that this situation

on Vini has existed for quite some time and will probably continue indefinat.” -.

The nesting turtle population is suspected to be fairly large, although

this speculation is based on inaccurate verbal reports.
The beach at Nu'ulua is the opposite extreme of Wanu'a. MNu'‘ulua

the nesgting braches, 1t being very difficult

-l
i

ig the least accessable of

to land on even on a calm day. There Zs littie human precation pressure
on the beach and consequently it supports the largest nesting turtle
population accompanicd with the longest nesting season. Occasionally

fishermen arc able to land on the beach and remove eggs, however very rarely

spending the night.

Testing Behavior

The entire nesting process of the Samoan havkshbill has bean ecarefull~

observed only 6 times during the 1% year turtle survey. Ve found that the

succession of nesting events were very similar to those desciibed by Carr

et al., (1966) and will not be rcdescribed here. We found the Samoan

hawksbills nesting behavior to differ from Carr's in 3 respccts.
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The Samoan hawksbill is not asg wary during emergence as the

Costa Rican population. The turtle will not be frightened away if surrounded

by people or if lights are played upon her body when she is emerging

from the ocean. If the lights are direeted into her eyes, however, she
will immediately rcturn to the ocean. The further up the beach she travels
the less disturbed she cowmes by the light. VWhen she has reached the
nesting arca at the top of the beach, an average distance of 8m., lights
will not rfrighten her at all. There werce no 'half-moon' tracks found

at any time on the beaches.

The process of beach appraiscl by the emerging turtle is also
slightly different. As the turtles proceed up the beach the 'sand
smelling' and ‘neck craning' are not as intensive as Carr et al. describe
for the Caribbean Sea., lMost beach appraisal behavior is performed at
the site of initial beach contact, sharply tappering off in frecuency
as she approaches the nesting arca.

We found the Bamoan turtles to spend a groat deal of time filling
in the shallow body pits and conccaling the nesting sites. The turtle
thrashes considerably with all 4 limbs uprocting vegetation and throwing
sand over a large arca. The 6 turtles obscrved thrashed, with many
brief rest periods, for an average of 53 minutes (range 42-65nmins.,),
the turtles covering long distancces forward due to the thrashing move—
ments., This distance avereged 5m. (range 3-10m.). Other than this forward
thrusting motion the turtles did not wander around on the beach to any
extent.

The average tine for the entirc nesting process for the 6 turtles
was 1.8 hours (range 1.5~1.9hrs.), of which .88 hrs. was spent concealins
the site.

The reasons for these behavioral deviations from those described at
Costa Rica may partially be explained zoogeographically. As opposed to the
huge mainland ncsting beaches in the Caribbean, the Samoan hawksbill popu-
lation ncst on short narrow beaches located on off shore islands. These
islands have had no indigenceous animal populations, such as dogs, foxes,

nonkeys, goats etc. to distuxb the nesting process. These factors would
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tend to develop a nesting population which would be less wary and spend

less time appraising the arca because no disturbances werc ever encountered

on the beaches. This would also account for no 'helf moon' tracks and less
beach wandering., Since the beaches are sc small and often contain thick
vegetation, the turtle spends much time seemingly conccaling the ncst site

but actually clearing aviay the vegetation for future nesting. This would help
to eliminate the disging up of cach others nests due to lack of adequate

nesting beach.

The Clutch
The average number of egys in a sample of 40 nests was 147.2 (range
54-228). A sample (10%) of eggs from the top, middle and bobtom of each nest

R

was nmeasured during transplantation. The average diameter of the spherical
eges was 3.5cm. {range 2.30~2.80cm. ).

Abnormal ceggs were seldomly seen, about 2% of all clutches contained

elongated eggs, bhese foew in number. A great number of the nests (37%) ot~

tained sceveral yokeless lumps, all spherical and averaging 1.5cn. in diameter

@b other abnormalitics were seen.

The depths from the surface of the beach to the top and bottom of the

Cu

egg mass were measured for each clutch. The average depth to the top of the

4

nest was 27.1cm. {(range 11-33cm.) and to the botton 456.C (range 34-53cm. ).
West Incubation

The incubation period for 25 nests laid in the 1971-72 scason averaged
62.6 days (range 58-69 days).

Attenpts to correlate the nest incubstion time as a function of rain-
fall have proved fruitless due to several factors. The amount of rainfall on
the castern ccast of Western Samoa varies tremendously, data for the scme monthe
in conseccutive years moy differ by as nuch as 500%. Also, the rain for an
entire week or month nay fall from one passing squall, thercby climinating
seasonal rain trends for any annual or biannual period.

To find any possible gencral trends betwcen rainfall and incubation time
we did not have enough dota gathered or any equipment in which to pexrform a
meaningful statistical analysis.

Nest temperaturc studics are being carvied out on several necsts, but

are not finished at this tine and will be reported elsevhere when completed.
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Clutch Emergence

Each‘nest which was transplanted into the hatchery was closely
watched the 1ast few days of incubation in order to determinc tho average
time of emergence.

Several nests reachcd thoe surface befeore 4PM but did not actually
cnerge until evening. No nest energed before 4PM. Host ncsts (75%)
energed between 5 and 7:30F, when the sun had passed beliind the nountains
of Upolu and the temperature had dropped considerably. In crder for the
turtles to cmerge, the sand tcoperature must fall to arcund 88°F. In
and warmer than this the turties arc lethargic and will not cmcrge even
if the necst has reached the surface exposing the top layer of hatchlings.

Jpon emergence all hatehlings quickly oriented on the sza-ward of
the wirc cnclosureg, The presence of a streong light in the icinity
reoriented the hatchlings towards shat light after an initial period of
uncriented confusion. A nest cmerged unexpectedly at 8:15F1 and escaped
through an impropcrly set wirc enclosure. As far as we know, 21l the

turtles oriented toworde the light in the ancarby house, sceuir

=
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attenpting to eanter the low windows. ‘Table 1 shows the size range of
newly cmergod turtlcs in addition teo 4 mature and 2 juvenile turtles.

4 sarple of 271 nests contained a total of 3,223 ¢p

e
&
o
=
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o
=

68.4% rosulted in emerged young (ronge 19-93.9%). The day after cmergence

@

zach clutch was dug up and ail unhatched eggs openced to debermuine how many
of the eggs were actually fertiitized., The same sample of nesuva above

had a total average of 74.5ﬂ fertilization (ﬁunpe 21,9~ “5075). The average
percentage hatch and fertilizaticn figures for these transplinicd nests
corrcspond closely with 12 ncgte which were left undisturbed on the beach.
This indicates no cxcessive mortality due to the transplantation of the
nests into the haochery.

We did not encounter mony nbpormal hatchlings, nost died dvring the
latter stages of embryonic deovelopment., Those which did eucige died
within o weck, along with those turtles which werc too small and too weak
tc survive.

The color of the cncrged turtles was falrly wuniform (figs. 4-6)9
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diverse color differcntiation was noticed in our spccimens vhich were
at least 6 menths old.

The carapace and the top of the hsad and neck were a uniform
tan, thce sides and bottom of the ncck and head, including the beak,
were grey/black. The top and bottom of the fore flippers were grey
with a light fringe around the cdge. The top and bottom of the hind
flippers werc a uniform grey/black. The entire plastron was grey/
black with light cream ridges posteriorly.

In 4 of cur transplanted ncsts 50% of the hatchlings had grey/
black ccntrals, the remaindcr of the carapace being tan. The rest
of the clutch was normal. In 2 othor nests all of the hatchlings had
the centrals outlined in grey/black. Thesc were the only mejor

hatchling color deviations cncountered.

Predation on Eggs ard Young

Predation upon hawksbill nests is not an important factor
contributing to the decline of the turtle population. Polyncsian

rats (Rattus exulans) are the only mammals found on the boaches, and

at no time during the survey were any nests visibly disturbed by these
animals, The ghost crab (chpode _R~) abounds in great numbers on all
the nesting beaches, the characteristic holes in which these animals
live can bc seen scattered along the face of the beach near the H.W.M.
The Ocypodc holes do not cxtend inland as far as the turtle ncsting
arca, thoreby also eliminating them from nest predation.

Nest destruction only resulted from human intervention or
accidental excavation by another ncsting turtle, the former occuring
frequently and the lattcer rarely.

The hatchlings which traverse the beach upon emexrgence are
surrounded with potential predators. The belt of Ocypode holcs must
first be passed, then a scction of beach rock. The beach rock itself
is a formidable barricr but upon this rock lives a large populetbion of

rock crabs, Grapsidae, averaging 6-10cm. carapace width.
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The nosting islands support nesting sea birds throughout the
year. They consist of diffcrent spocics of: Noddy (Anous), Boody,
(§gl§), and Tern (Sterna). Tropicbirds, Frigatebirds, Petrecls and
Shearwaters arc constant visitors, also in large numbers. These
birds are all oceanic feaedors and their hunting territerics cxboend
for miles arcund the nesting islands. The hatchlings are constantly
in danger from thesc birds from the time they emerge on the beach o

1

the time they are miles away. The noewly hatched turtles arc not able
to cscape the birds due to thely inability to swim and dive propoerly
during the initial few wccks.

The oceanic predators ore numerous in both specices and numbers
of individuwals, Garfish, barracude, snapper, travelly, groupor,
wrassce and sharks arc amons the list of potential reef prodators.

Decp water predetor specles iaclude bonite and skip-jack tuna, both
often in huge schools within o milc of the mesting beaches.

Ail of the aforementioned specics of crabs, birdes and fishces
have been called potential predators of the hatchling hawksbill., We
have scen no predation during our brief visits to the nesting islands.
Our overwhelming presence nenr the turtles, boeth in and out of the
water, during observations had probably frightened off any predators.,

Transplanted nests did suffer from Ocypode predation, the tunnels
often extending into the incubating nests through which the occupants
nibble holes into the egg shells before devouring the yoke or embryo.
Several of our nests were thusly badly damaged, one complcetely. The
degree of damage donce by exposirg the nests to ocxbrene temperaturce
variations by the Ocypode tunncls can not be guessed. Rats ncver
disturbed the transplanted ncste, though a large population lived
nearby.

The reared turtles werc rclcascd 2-3 miles outside the rcef
at dusk in an cffort te reduce predation. Boobics sometimes followed
the boat, but none were ever scen to dive on the turtles. Large schools
of bonitc and tuns werc also often in the vicinity, we released the
turtles as far from the schools as practicable. On onc occasion the

author stopped the boat and saw a 5-6 foot black-tipped rcef shark
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(Carcharinus §pallanzani) attack and eat the last group of released

turtles,
Growth Rates

Weckly measurenents arc being taken of a sample of hatchlings
through the first 6 monihs of age, monthly measurcncnis axe simultancously
being taken on sevoral of the older turtles. The data will hopefully
provide somc insight into thic age determinotion of hawksbill through

various statistical proporticns. The data is not completc at this time

and the results will be zeporied elsewherc.

The raising of hawksbill turtles for export to overseas souvenir
markets is a definite possibility in the near future. Some preliminary
~bservations were carried out in an effort tc learn how to raise healthy
turtles both quickly and chcaply.

The tanks should not bc so big that improper wator flushing occurs
or too small so that ovcrcrowding results. We found that 4x4x1 foot
concrete tanks werc adequate and they were cheap and easy to build. The tanks
had a slanted flocr with a swall trough at the low cnd with a plastic
drain to collect and drain out cecllected folceal matvter. An average of
not nore than 200 hatchlings woere placed in each tank, although the figure
could be doubled without cvercrowding for the first 2 months.

The most important factor to overcome is finding o proper nethod
for exchanging fresh sea water, Without fresh changes of water daily
the tanks quickly bocome fouled, this situation would then greatly
incrcase the chances of vacterial and fungal discase epidenics. As a suitable
nethod for continually runnipg sea water has not, ot this time, been built
at the Western Samon Turtle Hatchery, we had to drain, clcan and refill

each tank daily with a portable Honda water pump and a serices of plastie

&

hoses. The tanks werc scrubbed with antiseptic once a weck in order to

reduce any bacteria which may have accumulated.
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We cxperimented with nost of the local food sources but found nothing
sultable which was cheap, ecsy to cbtain and good for the turtles., Copra
was readily eaten when nroperly shredded bub fouled the water and led to a
fungal infection of the eycs. Quartered ripe bananas were also tried,

They werc caten readily and they dida't foul the watcr. A dict consisting

.

only of ripe bananas, however, produccd large quantities of gnz in the
intestine and eventually resultoed in constipation and death in turtles
under 6 months of age.

A supply of ground fish meal was casily obtsinable from Pago Pago
at WS $4.60/1101bs. Ve mixed squashod ripe bansnas and fish ncal togethor
in a ratio of 2:1 respectively by weight and nede small cakes 5cm. thick

cn pilcces of wood. The cakes were baked in the sun 5~8 hours until dr
H
]

then the cnles were cut into long strips and stored for futurc usc. Vhen
fed to the turtles the strips were cut into chunks and throwa inte the tanks
in small quantities at any onc timc in order for the turtles to quickly
consume the picces. The calkes world siart to disintigratc aftor about 5
ninutes and discelor the walcr malddng further fecding impossible.

The various diffcrent addatives that can be put into the cale is

y

cndless, Vitaming, antibiotice, prascrvatives and even algace and Jrasses

can cagily be mixed together. Ve added turtle grass, Syringodium igoetifoliun,

frequently to help balance the dict.

Hawksbill turtles hove to B¢ kept well fed when placced together in
high concentrations. If the turtles arc not kept well fed they tond to
nip each other, a wounded turtlc will be nipped at until he is takca out
of the tank, The older the turtlces the more cxtensive dannge thoy can
inflict, so that older turtlcs should not bo kept in the high concentrations
and they should be kept well fod at all tines.

The roising of hawksbill turtles for souvenir export (30-40crm, C.L.)
is possible provided carc is taxcen in maintaining an adequate watcr systen
and propcr dict. If cither of thesc 2 foctors is neglected the entire group
of turtles can beccome discased within a week. Consideration nust be taken

to ensurce the turtles safety beforce any rearing program begins.
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Discase 1

The punp which supplics fresh s

experienced mechanical difficultics fo

n Captivity

ea water for the rcaring tanks

r a period of 3 months., At this
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m
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in a week and dead the next.
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¢ damnge was so great no marked

hawksbills prevented any inprovement

nstant nibbling cf infected areas

Goals

lc Progran cevolved from o very

al survey of the ncsting turtie
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stocks a green turtle, Checlonia mydas, rearing pruvgran was initiated.
When the program startced the only hawksbills were nesting we hastily
contacted overseas taxidornists to start a new program cf cxporting
30-40c¢ii. C.L. turtles to be sold as curios. It did net take long to
realize, howevcr, that such an cndeavor was unfeasible at the time. The
many problems concerncd with relinble water and food supplics hod not
becn satisfactorily solved.

The ultinate goal of the present turtle program is the restocking
of Samoan waters with the hawksbill turtle. At the end of our first
complete (1971-72) ncsting scason 2,446 strong, well fed mouth old turtles
have been released. Thoe orecautions that arce being taken with these
turtlcs are decreasing the mortality rate of the hatchlings by a
tremendous amcunt. Although the actwal affects of the stocking program
will not be felt at all for 5-7 yoars we are confident thot we are at
least doubling the size of the present nesting population. Ve are
simultancously studying the possibilities of re-attenpting the cxport
program feosibly.

An important facet of the Western Samoan Turile Projcect was that of

m

informing the Samoan people about turtle conservetion., This is a very
difficult problem because the villages nearcest the nesting beaches are
far from Apia, and the convenicnces of local newspapcr and xzadlc broadcasts
have no impact. Nevertheleuss, radio programs did cminnte from Apia in an
attempt to educate the moro urban popuiation and egg clutches were taken
to some of the Apia collcges o hatch. The instructors werc very helpful
and complctely capablc of informing the students on turtle conservation.

The hatchery was alwoys open for local tourism, and mony schools
vigited the sitc. Pamphlets printed in Samoan werc given oub cxplaining
scme of thic hawksbills life history and why we are attempting to couscrve
then,

A short 8mm. color movie is, at this date, almost completed. The
novic depicts my Samoan counterpart as he goes through an entirec clutch

cycle, from gathering the cgrs te relcasing the young turtles. The sound
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track iz in Samcan and the general theme is turtle conservaiion. This
movic will be showm in all the schools near the nesting islshds in
addition to rcgular showings at the hatchery iteclf.

The largeest goal of the turtle project ig for Samcaun turtle
conservation legislation to be passed. Barlicr attempts to pass such
legislation have ended in failure on the grounds that the gothering of
nesting femalcg and eggs is o traditional Samoan custom. Ve will continue

to attempt to pass the Bill oevery year, beforc the extinction of the

hawksbill turtlc is complete,
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Table ¢

leasurements of Hawksbill Turtles

Carapace Carapace Plastron Head Eye

Newly emerged hatchlings length width length width width

Range 3.8-401 2.9'3.3 209"‘3'4 1'4-105 '4—'5
Mean 3.98 3.16 3.26 1.42 46
Sample size 20 20 20 10 10
Mature Female T4.5 60.0 53.5 11.1 3.2
Mature Female 57.0 447 41.5 8.5 2,1
Mature Male 72.5 53.5 52.0 10.9 3.2
Mature Male 78.0 55.5 53.5 11.0 3.2
Juvenile 48.5 32.0 36.8 6.7 2.3

Juvenile 27.6 20.1 21.3 4.5 1.4




