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This data ¢

the

report summarises

during first three years

ollected in Samoa

following the inception

of its turtlse hatcherx (1869-1972) and concludes with

some remarks concerning the apparent present abundance

of Hawitshbill Turtle in that area since that time.

Backopound On its formation in 196¢, one of the first tasks

of Western Ssmoa's Tisheries Division was a marine turtle

population survel This proiect was carried out in

responge to public and zovernmental concern rafarding

the rapldly dwindling local turtle population and the

near—-disappearance of this valuable subsistence protein

sourca,
furveys by serarches by land, sea and air showed that:

(a) All main-island “historical® turtle nesting
sites had been abandoned due to human population
prossures.

(b) A1l off-shcere islets supporting a resident human
populatior and possesgsed of suitable layving-beaches
had suffered the same fate.

(¢) Three small, & aminly rocky, islets on the
sonthern-~castarn extremity of the main island (Upolu)
still provided a 'marginal' nesting localitv
for the Hardier Hawksghill.

(a) No areen bturtis nestine heaches or loc2lities
remained in existence, other than ‘stray' or

accidental landinegs by ol

arswering to imprinted, his
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marking (non-permanentlv) and subseaqu

tangsive aimed at

gsea-turtles to ascertain an approxima

pealt numbers in those waters adjacent

toric,

pturing,

ently reles

emales probably

reflexes,.

examing,

sing

tion of their

to feeding areas

and nesting sites, vielded the following figures through-
cut a S-month breeding-szason November 1989 - April 1970:
Hawkzbill Greens
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When considerine thess fioures, the following should be

horne in mind:

(a) Males were more =lusive than females and proved
harder to capture.

{(h) Turtles observed, but not caught, were not tallied
Aue to the likelihood of duplicats counts

gures reprasent turtles captured on

land (i.e. Temales subseaquant to their laying,

or when retuvrnine to the cea from scoutine the beaches).

Due to the lack of suitable weich--scales, none of those
cantured wers welshad, Carapnce moasuremants weare taken

but, afrter a lznse of some nine years, these cannot be

From these obzervations 1t was deduced that:

{2) The "laving-famale? Hawksbill population had reached

a dangerously low and nossibly unretrisveable

vosition.

3%
() Mo giconifirant numbrrs of green turitles were proscni

in Samocan wataers.

(¥ootnote: subs

'\h

cuent extensive searches showed the

only viable fGreen Turtle nestiag area to be at Rose Tsland,

(U8 Territory) 730 m.m. EST of Western Samoa's Hawksbill
Ting-—-area. Even here the nestine-site can only be
termed a ‘last regort' since the turtles have to

surmount very difficvit terrain orn thelr way from the
shore-lines and the nesting site itself is covered in large
flat pebbles and fraomented bHeach rock which often causes
considerable Jdamage to the female turtles' flippsrs, both
in transit and whilst digging--out their nests. In the
early 1970's, in an effort to prevent tetal destruction

of the islet's regources due to the capacity of distant-water,
mainly Asiatic, fisherman, Dose Island was declared a
Natural Sanctuary by the U.5. fiovernment).
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Nesting Reoaches and Szason

The Hawkabill Turtle was the only marine turtle found
nesting in Western Samca. Mesting becaches ars located at the
castearn aend of Upolu on thres small off-shore islets,
¥ to 4 miles outzide the main reef, by name Namu'a,

My'tulua and Nu'utele.® These threec islets posgsess

hetween them Tour small, narrow, nesting beches which

are covered with thiclk ground vegetation down to storm-tide
level, are barely protected sections of beach-rock.

All bea~hes ¢xtend north to scuth and face east, and ons
additional baach on Nu'lutelsz faces west - the only landing
affo-div o protection Trom the stroneg it adevinds and
asometimes heavv seas. From the above it can be s~en that
all four are unsuitabls as nestinag-bzaches for Green

Turtle.

The relative inacces ilityvy of thesc areas together
with local traditiconral tapu's orohibiting their permanent
human nccupation are undoubtedly the recasons why ese

marginal nesting sites have not beoen wiped-out.

The Hawksbill nesting-scascon in Samoa extends {rom
Septermber throuch July, with February as the peak month.
Craph 1 shows the total number of turtle-tracks found on the
four beachss during each month of the 1971-1972 nesting
scason. These tracks were obtained by visual inspection
of the bzaches at first light for two five-day pariods
cach month corresponding to sprinc-tides. (i.a. over the

new and full moon periods). Tracks werc oblitzrated on

digcovery to avold recount duplication. From an analysi4
of meteorological data gathered over a period of thirty
years by the HMeteorological Office in Apia the "non-nesting"
seascon is marked by a mild drop in temperaturs and a

10~-inch decrease in rainfall (see Graph 2 for a svnopsis of
these possibly pertinent factors).

Probably the most important weather factor is

that of wind-speed and its effects upon the surface of

the =2a. From mid-Juwe through to the ond of Septembe
the south-east tradewinds are at their peak, causing

congiderables surf and back-wash along ths reefs frontinge

the nesting-beaches. ¥vidaence of floodine of the nesting-
sites 1s also apparent during this period. Conversely,
during *the "hurricane-season” of December to March,

neriods of calms are interspersed with shorter
spells of disturbed weather characterised by violet
N
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thundarstorms.

*See men 1.

1)
These,

usually localised, situations build-up

during the afternoons and result in wave-flattening downpours

and extenzive posit~dusk overcast, ideal conditions for

the nesting-turtle.

The Hatchery

calicging the importance (with regard to possible

imprinting and subsequent realeasings) of having the

hatcheryv close to the antual nesting-beaches and aliso wishing

to egenarate as fow lovistic nroblems as possible, a site
was obtained at a» old and disused banana-washing station
of the gsouth-zast tin of Upolu, a mere 4 mileg from the
fuithest outlvine turtle-beach. (see Map 2).
"is consisted of a lono open-sided roofed shed containing
~oder bhenches along one side and having a scrieg of
interceonrectad concrete "tnbL? cach apyroximately eight
feet wide, six fzet long and seme two feet high strung-out
elosov the buildine's contre~line. (see illustration 1).

A AdAwslling-home was adjacent and the whole complex was
gituated on the main Apia-Aleipata rood, adjacent to a
lone sandy bay fronted by a ghallow (6-3 ft) lagoon.

(sce map 3).

In order to preserve, as far as possible, conditions
similar to those pertalning at the actual ating-sites, a
auvantity of sand (< arscr-grained than that of the
hatchery's beach) was laboriously transported from two
of the baaches to provide a 'top-layer'! for the hatchery-
compound. This compound was established betwsen the
dwelling~house and the banana-washing station, some four
vards back fromn the high-tide mark and some six feeb above
high-~tide lovel. The compound consistaed of a fenced
rectanels “orty with 1ts fancing wire dug some three
feet inte the ground {(to prevent rats or crabs from

\

obtaining cagy accoss) and with its top section curling

cutwards startine at a point some wix feet above the

-.-aoo./5
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around { to prevent cocomut orabs, rats or cats from

climbine over). The compound had a latched entrance-gate,

secured hy a padloclk.
Within the compeund, circvlar plots were established,

cach measuring some four feet in diameter and having

intervening spacen of orne foot. Thus the compound was

peble o accommodating forty-eight clutches (or nearly

TH00 cors) at any ore time,

Tach 'plot'! was nrovided with a removabla open-ended

teubo! of vreinfoceed chicksn-wire which was nraused

he zround S0 serve as its demarcatian and

e

«

) G

wiich z2xtended about cicghtesen inches above oround

Thus each clutch was seresated and, throush the agency
of a wooden naa narking the centre of the mound within,
identifiable. These wooden poos soeved the game - nction
25 secd-bed peas, havine bLasic information such as clutch
number, mumber of aggs, date and locality of collaction

]

writtan upon them in indel!

Operation of the Yatchery

Tnitially, all wild nests discovered were dupg-up
and their conlents transferred to the hatcherv. This

was done since obs ation zhow=d that the destruction

of existing incubating clutches due to their excavation

by other female-turtles in search of optimum nesting

sites was a frequent occurrence. In later years and when

the hatcherv compound ras 11, nerinhercal nestoc or

those in diffisult, hard-of-access areas were leaf
e

in order to vrovide comparative hatching and m

Tnitially, arain, dug-out clutches were transferred
to plastiz buckets and thence "swum-out" through ths surf

.

to a waitineg launch. This was obviously bad practice,

ince the ego-mass was inevitably disturbed, some
times sprav-soaked and orcasiornally lost during the process.
Later with “:wmding and ferrving technicues perfectad, the

whole cluteh (incluvdineg the surroundine sand) was excavated
as ong 'parcel'! by mecans of a2 "clutch-carrisr'" having
handles like a sedan-chair and equipped with a sliding,
steel bottom-plate. (see Figures 2 & 3). This, though
very heavv and prequiring a minimum of two strong men (and
prefarably four) to carry it, did result in the whole
egg-mass being 'transplanted' with minimal disturbance,

e /B



Once at the hatchery, cach clutch was re-buried without
delay within one of the prepared compound '‘pits' and the
appropriate supportine data filled in, both on ths 'peg' and
in the hatchery-offica log.

Obscrvations soon proved that the majority of hatchings
toolk place shortly after drak. TIn order to minimise
delay and prevent the whole emergent clutch from being
pennad overnight vithin the confines of their nest-encircling
retaining-mesh, those nests dus To hatch had these wire

rotainer-cylinders romoved several days prior to the

0
o)
b
@
o)
Qo

calculated "break-out" date., Additiocnelly, a mesh-
tunnel was constructed in the corncyr of the compound
leadins rioht in to the dwelling-houss/office.

Within tha housz2, about a foot from the tunnel centrance,

a low stool served as a stand for a kerosene lantzrn.

If the turtles hatched out aftar dark thovy scrambled

across the compound towards the corner throurh which the
lamp-glow was vigible and, finding the tunncl, hcaded down
it into the houss. (urwally the first inkling its cccupant

.

had of the zvent was a sudden precipitate tinvasion'! of

turtloes inte his living-room). The hatchlings were rovndad
up and dumped into a row of sea-water-filled plastic
bucketzs ¥ept ready along one wall. The turtles were then
counted, random measvrcements taken and all wers notched.
"aichrt o was dona with a razor blade, usine a binary
notation on twn of thsixr marainal scutes.

The buckets of turtles wore then carried aciuss to
the shed where they were poured into any one of the
vacan® but gea-water filled) tanks. The followina
morning the vacated nest was Adug-up and any remaining
ooz counted and examined Zor likely swses of arrvested

incubation,

B A
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Fatchling Rearing

Hatchlings were kept for 29 days (one lunar month) only.

PR

Tis was done to:

(@4

place thersby lowering the likelihood of their
experiencing immediate post-incubation predation.

(a) Allow a certain growth and survival-adsption to take

(h) Ensvre that they would nct, in that brisf time,
become "acguarium' animals unfit for a natural
existence.

Provent any form of ‘'aguarium diseasz’™ or dletary
short-cominnms from taking their toll.

—
O
g

() Keep hatchery expenses minimal.

Turtles were fed a mixed diet gained from reef-gleaning.

Handfullo of various forms of seaweeds, crunched-up
amall molluscs, broken picces of coral and coraline algae,

shredded reaf-fisgh, small crabs, ot ccecteora wers unceremonious

scattered intn the tanks at random neriods. One day out of
seven (not nﬂvqs,q|17y Sunday) was ‘dirt-day ' when no
nutrient wags svpplisd for twantv-four hours.

TJ

g
within the] r *1rff tan dayvs in the tanks,. associate
'humans'! with "food-tima" and swim rapidly to the side
earest any obsarver. 1In ordor to break this asscciation
and Aue to the grrund-level positioning of the tanks, a
amall boy hat to be utiilisedl to crawl along the floor,
boleow tank-wall level, and toss the food in unobserved.
Had the hatchery been more sophieticated no doubt we would
have nossessed an avtomatic food-~despensing system, but the
etheds we arrived at had ““rtaln benafits in that:

.‘—h ’._J
<

(=) it was freo
(b) it was a means of cducatine the children (and their

parents) into the purpose of the hatchery.

~
(9]
~

usuallv missed).

The Tanks and theiy Waber

At first each tank was filled by hand by bucket at
high-tide and on a ro*atiorn system., But as this require
some two-hunsred buckets per day minimum, another *ystﬂm
was introduced whereby a small portable water-pump fille
simple storage tanks (placed on a platform at roof-lcvel )
once per day at high--water, and the contents of theaso
reservolrs could then be gravity-fod by hese to any tank.
Tanks wers normally fluched out and cleanad once pay week
(tank-density allowing) and cach tank had about 20 gallons
drained away and was then topped-up with 20 ¢galion of
fresh sca-water as part ol the daily procesdure,

P I |

on it wns discovarasd, that the hatchlings would,

it was very random (in that half the handfalls tossed-

1y



Dengity and Dissase

Tanks were ncermally hept at a densify of one

2luteh, (averags 100 hatchlings per ¢6 cu feet of water,

almost 1 cu. ft per turtle}. Occasionally, at peak
hatchery periods, two clutches per fTanlt become necesgsa

When a tank become temporarily vacant on the

liberation of its occupants, it was emptied, flushed-ont,

rabbad with o weak solution of seca-water and

permanazanase of' potash and left to dry (preferably

for 24 hours) hefors refillineg with iresh sea-wator.,
The only time any disease or infection bocome

appavent was in tThe ecarly zettine-up days whon oickness

our Volunteor hatchery-assistant and ne funds to securs

outside labour reculted in one tank, containing 108

turtles, not expeviencing any change of water fon

the crtire 2%-day period.

Two days befere their dve "liboration' date, the author
hao

who had travellsd %o the hatchery from Apia to arrange

this

found many of the hatchlines afflicied with an (apparently)

fungoid-infrotivn whish wvas attacking the turtles eveg
flippar edees., Transfereonce to ¢l
permanianate (no anti-biosics or anti-fungoids being
available) and icoletion of some 27 badly-infected

~-free in

f)
T

individeals resulted in 76 being sventually s
an undamaacad cordition and 14 with some scarring.

18 dicd-or were dostroved due to incapacitating damage
gsoch as torval loss of sicht.

~

No other instances of dizcase or infection wers
c

orded. A foew turtles

3

cted arnd no othinr mortalitics ro

~

suffered minor damage duve to their Tlippers havine besn
nipped by their companions -~such bitee being usuvally

rastrictad to the rear edges and tips of fore-Tlippers.

Liberation

Lean watzay treated with

and

Haitehlings wore set-froe on, if possible, the exact

lunar date of their emergence, duving the late afternoons

and, weather pernitting, close to the reefs fronting the

3

beach of the original neast-site. Thus every eflfort was

made to dunlicate the conditions that would have pertained
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had they been undisturbed - save that they were a month
older, (by which time thev conld dive to a depth of
geveral feet and had total control of their buoyancy -
abilities thsy do not master for the first three woeks

oT their 1ife and the lack of which may seriously affect

their survival on first anterine thsir natural surroundings).

Coientific Nata and Chservations®

ata

i

.\

24 transplianted nests, averaging 147.2 2ges gach

{ ~anco 54-228), had hatch-ratss averaging 68.4%

Tollowing onergaence of veoune cach cluteh wvas
rxcavated and all vnhatched gprzs were opened to
Jdetermine how many eggs bad been Tertilisced.

The average fertilisation ratc was 74.5% (21-97,.7%).
These fiouress correspona closely to comparable
fioures on 12 nests lelt undisturbed.

LU% of the ege £000 cach transplanted clutch
ware meastived 2t the time of transplanatation.
The overall average diameter of the spherical
0TS WE

was 3.5 cms (3.3-%.8 cm). About 2%

(
of all clutches observed contained, besides normal
epgs, a few yckelszsss spherical lumps averaging
1.5 ecm in diamester, Nogt measuroments were taken
for each transplantced clutch. The average depth

to the top of the ogs-mass was 27.1 cnm

(range 1134 cm) ond to the bottom, 45G.0cm.
(34.53cm). The incubation time for the above
nests laid in the 12371/72 scason averaged 62.6 days

{(ranas 58-69), Sea Fiag 43

Nest temperatures were studied on six ‘ransplanted
nests using Van Waters wumber 407 indoor/outdoor
thernoms tars,

!
crseses A0
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10.

Nest temperatures were monitored sdaily durin
with simultanecus readings of
depthe and air temporature at surface level.

weathe» conditions wore alszo noted

Whilst the

Tluctuntion (ftracocable to local weather cond

gsand at cqual depth showed only a

nests oave an avorags temperaturc-increasce of

(ronce 4.9 - 5.,07F), MNegt temperatures were

Dﬁevﬂiliﬁq woather.

both bv clutch-size and

the cluteh the higher the riss in comparative

- al I S b TR Fal - Ty E W} g . .'- - e s . A o
A0l the leas flustuation related to adverse

periods of rain wher coyporienced Jduprine the

undisturbed san

¢ incubation,

d At equal
Tho

2°F
itions), the
£ 6.89F
afifected
The Jarger
temporrature

weathor. .ong

incubation, lowered thoe nest-ftamperatuvre 1-4

o3

~

lengthened the incubation neriod 4-8 days corn

with cluvtehe= laid in rain-free periods.,

Hatehline Oprowth:

Growth ratcs wers shtudisd on @ix hatce

Lo four times a weelr th

wetg T 1289 of thoedr bhody-weoight ol 4 comb

N

franh Tizh and aoiluses.  Graph 3

oF
L
"

based o oa cubic regression of da frcem the

nparaed

hlings reised

use turtlies

a growth rate curve

averanc

arowth rate of the six turtles, f:rom hatching to 128 weeks

of a

and wore ‘oxerci:

2

ed! in the

\_v 3

lagoon (but pro
from feedino),

aquantitiecg of foo? had it been provided.

*The author ig indebted to Wayne N. Witzell,

ce.¥*  They remainred in good health dvring the study

cntead

No doubt they would have eaten larger

Peace Corps biolosist Hatchery Manager, presently a

ztaff-momber of the United States National Ma

isheries Seyvioes Southeast Figheries Jentre

F O T PR
LOY TNls selTtion.

Flovica
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came clutceh) was captured, azed

)
s

*Authors note: A sibling of one of thesc six, (irom
Q

32 weelks, Its carapace

measurad 40 cmg, some 7 ems oveater than its captive

noest-mato.

Post-rolease Recaptures

The first positive group-rvecapture took place in
mid.1971, A fisherman brought into the Fisheries
Office a juvenile Hawksbill which he has spearcqd
and on which ha had noticed two, obviously man-made,

notochea,

He voluntoered the information that the spacimen
was part of a large group of aimilarlv - sined

turtles which had appeared in his village's
Tacoon “Aurineg the past few Jays, A Y"figh-drive"
of this arca monated the next dav produced a
further 56 individuals, all bclonging to

the seme eoriginal ciutch release.

Deotails as follows:

roleagsoe Place No,in group Av., size Ago

5]

cr

0]

o

970 100 wis. offshoro 371 3.2 cms 4 wks.

MNamua Is.

Racanture L.aroon arca

[
o)
=
o

3

(a)

{(b)

-+

17 miles WNW of 30.8 ems 65 wlks.

[}
~J

The re-capture zone was down-wind and down-current
of tho releane poinc.
The eroup had stayed reasonably compact. (the B7

rocantured were taken within a 4-mile stretch

Fren 1f the 57 represented the total numbers
5t111 extant of the oriviral relezase, this still
represents 70% survival durine the suppocedly

critical juvenile period.
ceceaee /12



Turther Data: It musgt be stressed that the socle purpose

cf the hatchery was an attesmpt to increase the numbers

of turtles in the coastal wators around Samoz. Thare

was no provisicn ~ in terms of finance, expertise or

couipment -~ for anv scientific studies to be undertaken

on the rearineg, survival, migration, feeding patterns

el ceters, or the colloection of any form of quantative data

concerring turtles. That any data was collected at all

was oue to the efforts of two Peace Jorps Voluntoers

(both gradvate students in lMarine biclogv) whe tricc

their best vndeor difficult conditions to nrotuce soma

sort ol order and systemisation into what was a grass-roots

Tyillase? undertakine
With the departurse of the last of theso helpers

in 1972 the scheme devolves into what ha been its intended

function and scals; namely, an operational unit capable

.

1
of beinc vun single-handed by a part-Lime laboursr

equipped only with a small nunt and who cculd call

ot
o]

on villacers or friends during the nesting season

z2esist in thae work of Aigging-up and transporting

&)
a
0a
0

W

from nestinec-sites to tha

VthhCPVU
Conseguontly ouch re ements as record-keeping,
notching,* measuring and geoneral beasic data-collection

were bevond the scope of ths scheme.

The resason the hatchery has continuecd in
existence is due gelely to two roasons:
(a) It costs almost nothing to run.
(L) Tt ‘s successful - i.e. after nine years of
on there arz significantly more turtles
avallable in Western Samoa despite sienificant
increases in borth human population and fishing

artivitirs.

... /13
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Note: n May

o L0

of last vear (1978), the author saw

17 =2dult turtles for gale in the Apia Market over a

2-days period. All were mature and 11 bora vestigal

notches

o7 any

*(Ungyotematic

carried out at

. Durinc the 1970/72 period the presence

turtle in thes market was unusual.

notching of hatchlings is still sometimes
)

random, haphazard invervals

Intarviews with fishermen confirm that hatchery-

raised (i.e. notched) turtles have beaen taken by hand

whilst mating at sea and on laying~forays whilst on the

beaches.,

Coneclusion

The hatchery wculd appear to be successful in a

modest way in that:

(a) The esvident returns far exceed its orieinal and

on-going cost.

(v) By demonstrating its practicality, coastal

villaeers have become aware of its benefits and

human predation on ecegs and juveniles has been

largely arrested.

ceresea /14
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Operation of the hatchery since the author's departure:

"During 1976 a total of 5254 Hawksbill turtie
eags ware collacted from the Islands of Aleivata and
taken to the hatchery. The hatch returned 1856 turitles.

about

3
2

=
feed

)
§)

Three months after hatching they weare case
one mila offshore. These turtlss are marked., Many

two to thres year old marked turtles are being causht
in Samoa which indicates these turtles are surviving
and crowine to adult size. In their normal form of
hatchinag and immediately enterine the sea it has been
estimataed that the survival rate 1s about £ per cent.
Sincs the projcect started ovar 13,000 turtles have beoen
~elceased in the sca. As the project is a long-term

ona tangible results ~annot be 2xpecte’ until after 10

vears or more,"

(From SPC/Fisherics 9/WP.38 24 January 1977
by A.L. Philipp)
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TYPICAL NEST (HAWKSBILL) usually sited under pemphis or other
ground foliage
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TRACKS

TURTLE
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THE TOTAL NUMBER OF TURTLE TRACKS FOUND ON FOUR W. SAMOAN
BEACHES DURING EACH MONTH OF THE 197%+72 NESTING SEASON
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1 Collector box pressed or hammered
into sand arouhd clutch

2. Trench dug to allow 1nsertion of iron
sliding bottom -tray

" 3. When bottom tray securely home
whole box lifted out by carrying
pole lugs-

4. With Box & clutch on

Surface carrying pole
inserted umt carried

away like @ motar box.
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TURTLE EGG CLUTCH CARRIER
(constructing details)

Removable carrying poles

hardwood
= ff’)l

Pipe sections
60mMmx 30mm welded nqdils 5mmx40
welded to spaced 10mm

corners carry-
! apart, to act

40cm{ ing handle lugs as guides for

s . T T ST =T pull out tf‘ays.

60cm >

45

Container consists of 4 sided steel box, welded out of 4mm sheet, with open top & separate
siding bottom tray running on guide nails welded longitudinally along inside bottom lip.
Tray was 5mm sheet with rouded off corners usually had to hammered home in order
to cut through sand blocking the guide nails.
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GROWTH CURVE FOR HAWKSBILL TURTLES REARED

IN  ALEIPATA HATCHERY

Release

NOTE

UP to 128 weeks curve s @
cubic regession of growth data

for 6 turtie kept in captivity-
weeky measurements.

Following release curve is
based on growth increments

of 3 turtles of same group
which were recaptured.
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