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Seven species of living marine rurtles are recog-
nisesl. These melude the worldwide Leatherback
wartle Dermochelys coriacea; the ical Green
turtle Chelowia mypdar and Hawkshall Erermachelys
imbricata; the sobwropical Loggerhead Caretne
arretta; the Olive ndley Lepidockelys oliracea,
absent from the nosth and noctl-west Adantic
but otherwise pantropical; Kemp's ridiey Lepido—
chelys hemipd, peateicted o the Gulf of Mexico and
the Mocth Atlantic; and the Flathack mrte
Chelenia depressa from Moothem Auscealia,
Coneern, has been expressed for the survival
prospects of all sea martdes; all except Anstralian
Chelonia populations are included on Appendizx 1
of the Convention on International Trade in
Endangered Species of Fanna and Flora (CITES),
and the Lestherback, Hawkshill, and Eemp's
eidley, Florida and Mexican populations of the
Green mrtle, and Pacific Mesaean and Surinam
populatens of the Olive ridley, are listed as

‘endangered’ by the Unired Stares Department of
the Interios, The seven species have very differene
populaton status. Kemp's ridley i cerrainly the
rarest; perhaps as few a5 4oo breoding GF
survive. [ have cstimated world Leatherback
populations &t 20,000 to 40000 breeding §9
{Pritehard, 1971); sbsequent discovery of some
new nesting beaches, especially the important
beach at Tierra Colorads, Guereero, Mexicn,
might raise cthis estimate to perhaps so,000. The
world population of mamre 2 Loggerheads may
be of the order of 100,000, The Green turths and
the Olive cdley number at lesst o few husndred
thousand, snd probably over a million. No
estimates have been made for the difuse-nesting
Hawkshill, but it is known o be declining in
paty areas; it 15 most abondat in the Idosnestan
aren, smd 15 severely throughout the
Atlantic. The Flathack is relatively unsmadied, but
it is not subjece w commerce, & not valued &
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food by abariginals, and there is no evidence that
pepulstions are depleted — dhongh loss by drown-
ing n prawn trawls may be significant (Cogger
& Lindner, 1odo).

There is an almost total lack of knowledge of
the ‘population dynamics of all species of sea
tartle, despite numerous GgEIng PROSTAITITS,
some of which have been in progress for one or
twe deeades. There B sl no proven method of
permanently tapging hatchlings, and it is un-
. fortumately true thar most aduls mgging pro-
| grammes yiedd more information abous the life

" span of turde tags than of the turtles themselves,

This lack of knowledge makes the design of
effective turtde conservation or restoration pro-
grammes very dificolt; indeed, niede conger=
vationists ase even divided a5 to whether e
populations that must be exploited for human
consumnption are best harvested at the egg, im~
mature, or adult mrtle level, though the majoricy
favours conseolled ey explaitation and complete
protection of the mrtles themselves. Most vrorkers
proceed on the general asnmption thar if feoes
turtdes are killed and more nests protected from
human or animal predstion, the population as
whols will benefit. Cerminly the logic behind
this argument appeass to be watertight; but some
turtle populations have managed to persist to the
present despite massive inroads into the epggs or
adults for human consumption, while others have
disappeared altogether or diminished to a fraction
of primordial levels despite careful protection of
both adubts and eggrs. As examples of the former
category, the Leatherback population nesting in

Trenggann, Malaysia, appears to have been stable
% for at least the last couple of decades, with abour
1000 (650-2000) new (umeagged) 99 nesting cach
year, despite the collection of all but shost 169,
of eggs ladd for human consamption. Similacly,
Olive ridleys have been subject to masive
alaughter of adubts in Oaxaca, Mexico, for at lese
the last 15 years, yer enormous sEpre-
gatlons are still seen - though perhaps for noe
much longer.

On the other hand, populations of Kemp's
ridley in Tamaulipas, Mesdeo (the only known

breeding site for the species) and of Olive ddleys

at Bilanti, Sorinarm, have recetved toml beach
protecton (both adults and egps) for owver a
decade, yet both populations continne to decline
and are now reduced to only about one-tenth of

mid-1060°s levels, Tt is possible that heavy shoimp
trawling activities in the adjacent waters results
it the death by drowning of so many turtles that
recovery of the population is impossible, On the
other hand, the populations of these group-
nestng species may have ke redoced below a
critical recovery point - of again it may be that
the maturation time is 5o loog that the hatchlings
produced since protection Was instituted have
not yet resched maruricy.

It & known that the Green turte, at lesst, may
‘mature under captive conditions in eight to nine
years; the Cayman Turtle Farm has now demon-
strated cthat 9% latched on the premises in
1067 prodoced visble cggs in 1075 and 1976
(Wood & Wood, in press), and Witham (1970}
lus densonstrated captive mating between nine-
and ten-year-old Geeen turtles in Florida, Mever-
thelest, maturing time in the wild remains ¢
unknown; fragmentary data suggest chat growth
under natural conditions (when the tartes fasd
primarily npon marine vegetation instead of the
higl-protein fsh-derived diet of the farm
anirals) may be errade and ::na.nn,gl:lr alow—"
Several half-grown Green tortles caught in the
Galapagos Balands (where the growing seasan s
presumably year-round) showed no increase in

kength whatsoever when re-canghea, inately
a year later (). Green, pers. comm ). Preliminary
ohservations by George Balars in Hawaii

that maturng time of local Green turtdes in the
wild is much longer than in captivity, and C.
Linspus [pers. comm,| has found that immature
Green tordes near Heron Island, on the Great
Bartier Reef, grew on aversge culy 1-31 cm pex
vear, irrespective of whether they were neares the
lowet or npper end of the sre range sudied

| {fo-poem). This would suggess chat 3 §em

hatchling might take well over 50 years to reach
misturicy at 10§ el Witham (1676) in his mack
and recapture stodies of captive-raised and
released Green turtdes smilarly concluded that
captive growth rates do not provide o nseful
meodel] for the much sbower rate in che wild
Few data are svailable for mardration time of
other species, but it appears possible thae the
camivorons speciss mature musch more rapidly
than the herbivorous Green tortle. George
Hughes, working in Tongalind, South Africs,
experimentally marked & large number of hatcl-
ling Careita by excision of a certain marginal
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scute in each. Four seasoms later - abous thres
years nine months after the hacchlings wees
marked - two adult § mardes weee found on the
nesting beach with similarly excised marginals.
Mevertheless, Hughes hat been cautious about
imterpresing this as definite evidence of a four-
VEAr mAtnELtion tme, mu::'ﬂumuﬂhumﬂ af the
adult turtles could have been inflicted by some
other cause, Similarty, stadies in Malaysia (Siow,
1078) o Leatherbacks demonstrased chat, of 1oo
¢ harchlings marked in rod7 by clipping off the
pointed posterior gp of the campace, two aduls

| with similar morilations wese seets nesting several
| years lLater, in 1074 = but apzin, the murilation
may have been inflicted by some other cause, A
woeal of 17,502 hatchlings were smilarly clipped
m 1976 o provide a more weful sasstical
smple.

In nature, loss of egps and harchlings is often
very high. Mammalian predators (for cxample,
raccoons in Florids and Georgla, or coyotes in
Tamaubipas, Mexico) may raid almose all ness
on gertsin beaches — often before the 2 has even
fmished laying. Ghost crabs, monitor lizards,
ants, and many other predarors apre also able @
penerrate 3 nest and destroy some or all of the
eggs therein, Om some beasches erosion may be so
severe that et may be washed into the sea, ot
exposed to non-burrowing predators such s
Black valtures Corapyps long befors they hatch,
Hatchling turches are also eaten by vultures and
gb.l:!-! crabe, as weell as by night herons, feral pigs,

frigate birds, and many other predators. Onee ot |

s, their ranks are rapidly decimated by predatory
fish, and the need for a % turde m lay many
handreds of egs in order smply to replice hee-
sclf becomes evident. An obvious strategy for
restoring 2 depleted turtle population is thesefore
to supervise egg incobation under protected
conditiens, and o raise the harchlings in capéiviry
until they have ourgrown most of their predators
~ thotsgh 2 more conservative stracgy is simply
to rebease the harclilingg on their natal beach, and
protect them from predation as chey move down
to the sea,

Since the mechanism by which 2 rurtle re-
locates its nesting beach onee it reaches mararicy
B unknown, it & prudent to sssume that some
form of ‘beach imprinting’ takes place, and that
a well desigmed recrnstmens enhancement peo-
gramme will mot neglect the necessity of providing
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hatchlings with the opportunity to become thas
imprinted. Another critical consideration thar
should not be ignored & thas che sex of Green
turtles, and probably other marine rurtles (as well
a3 certain freshwater and terrestrial forms), does
ot appear to be irrevocably determiniesd when
the ovum i ferglsed, bt mether romains labile,
anid is apparently controfled in part by the rem-
perature of incubation. Much forther rsesaech
misst be done to amplify this ebservation, bus if
eggs are incubated astificially it is importane chat
the temperature regimen of the eggs so treated
closely follows that of namral clutches. Fatlure to
ensire this may result in producing & nearly
unisexual batch of harchlings,

Belatively fow smdies h:.w: been done on the
percenage ﬁ.-rLilir].' {oe rather, percentage emer-
gence) of absolurely namral ness, However,
scrics of undistrbed nests of the East Pacific
green turtle Chelonla mpdes  apassizi in the
Galapagos Isbands gave an average yield of jor15%,
for Janwary nests, 32-21% for February nesm,
39-18%, for March nests, and 38-26%, for April
nests. The average figure wan severely depressed
by complete Guilure of several nests in cach sample,
aiid in each month at kst one nest yielded ps—
1o0%, hasch. Tr appears chat eransfer of egps from
natural nests to artificial nesss of similar depch in
a beach latchery depresses the percenmge of
successfully emerging young: moreover, opgs
tramsferred meore than about 24 hours and les
than three or four weeks after deposition are
liable to fail completely. On the other hand,
some workers have found that pescentage harch
may be enlunced by incobation in sryeofoam
booees, thess providing protection from extreme
temperature Hucevations, dehydration, fooding,
and predators. In such boxes, even eggs taken
from the oviducts of savghtered 23 may produce
2 37-40% hatch,

Eggs in booes should rest on 2 few om of aand,
and have a sand layer of similar depth on top of
the topmast egga; lids should be placed locsely,
and the sand dampened sligltly if it appears to
dry out. However, too much moisture may canse
the hatchlings ac the bomom o drown. Boxes
containing incubating eggs may be moved around
if necessary, but should always be kept upright.
Average Incubation temperatvze should  be
arcumd 27°¢, although some divrnal Aucteation
is acceptable, Incubation of eggs of all sea turtle
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species takes approximately G0 days, with ex-
tremes of betereen 43 and 72 days; ddleys are
somewlat more rapid than others, and Leather—
backs somewhar slower.

Hatchlings wmally emesge after dark, and
shoald be released prompely; after 24 lowrs or i
they become too warm or too cold, dey are
lishle oo Inse their infantile swimming frenzy’
which carries them beyond the breakers, anul
miay be thrown back on shore or otherwize dis-
advan The ]utﬂﬂﬂi.n.g: shonld bhe relessesd
high on the beach, and escorred dovwn o dee 22
s0 25 to prevent loss by beach predators, In this
way it may be assumed that nataral ‘inprinting’,
if ir rakes place, has been successfully duplicated.

My mortle comservationists have attemnpted
to eliminate the high at-sea mortality of hatchling
sea turtles by raising them in captivity for che
first months of life. This & a legitimare experi-
mental technique, although since it is sll nor
krsown for sure if the young will be correctly
programmed to nest in oan appropriste place
when they reach mamnty, it should nor be
artempeed with more than a emall propartion of
the production of a given beach, In any case, if
the operation is suoccssful and caprive mortality
is low, the logistics of housing snd feeding many
hmdreds or thousands of growing young turtles
soon become dumting indeed, However, studies
by Ross Witham in Florida have shown that
captive-raised Green furchs may survive and
grow in the wild, and the technique appears to
Ieave peoamise. Hawleskdll enrtles have been snceess-
fully head-started and released in the Palan
Islands by James McVey. Palan may be con-
sidered a well selocted site for such a programme,
snce cpps left in natural nests are liable w be
raided b}'ll:rL‘ﬂ.l J_.'tv:‘:-Fln',:.nﬂthl.-Ha.whb'iﬂ APPEATE
to be the most sedentery of the sea turddes, 5o
when eelemed in te n.nr]}' etclosed  Palan
Lagon, it 35 likely to remain there. Head-
starting is abso being conducted at the presenc
time with severl thowmand hatchling Kemp's
ridleys, out of the approsimately po,000 egps lid
by this species in 174, as part of an integrated
intensive effort o save this highly endanpered
SpECies.

Harchling sea tartles are very Hable o fimgoid
and other discases, and it is essential char they be
housed in the cleanest possible sea water. A mpid
onee-through irrigation syseem is ideal, althougl
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whicre this is J.Inpm!.lhlc a 'r:l:i.'rl:u]nl:ing FVEETIT,
with high-vohme pumps and cleasing of the
water by filtration and through activated carbon
and exposure o ultraviolet lighe, may be used. &
land area should not be provided, gnce hatchlings
are liable o craed ashore and become delivdraed,
For the first week of more, the trﬂﬁ h:ﬂ
positive buoyancy from their yolk sac,
cammot dive, Food during this period shoukd
therefore be of 0 type that will floar, unless the
mrtles are kepe in water only a few cm in depeh.
Haschling turtles require animal food; in ordes
to facilitate adjusement to the wild this should be
varied - chopped non-oily fish, chopped shrimp,
proprictary fish chow, etc. - since tartles accns-
tomed tn o single type of food may fil to
recognise other types as edible.

Heally, young turks should be msed in
scparate tanks, though this & seldom feasible,
When crovded, they are lable mo wmke bives ous
of cach other’s Hippers, and the resultant injurics
become infected very casily. To some extent, this
aggressive behaviour can be forestalled by frequens
feeding (several times daily) ad [ibitum. Leather-
backs canniot be raised on 2 diet of fish or muscle
meat; their digestive system cannot process such
food, and Llll.r:‘:.' will die from diseases resnlting
from gt impaction and stagnation. I the wild
the nearly exclusive diet of Leatherbacks is jelly-
fish, of which they eatr phenomenal quantities to
reach thelr adult weight of abonr sookg; and
this also provides the best diee for young Leather-
backs in captivity. Where this is not feasible, some
success may be achieved with substiiee soft foods
such as chicken Hver. The soft-gkinned Leather—
backs are also liable to injure themselves on a
buarcd-walled (gliss or concrete) tank, and con-
tainers shoald therefore be bned with sponge
rubber or plastic "curtains’ to prevent this,

Omee mrtdes have been raised to 2 sufable sire
for release (30-30 em), the location of the release
requires carctul consideration, In the majority of
cases, the habitat adjacent to the nesting beach is
unoccupied by and umswirable for twrtles in this
sze rangre, and it would be a mistaks o selease
them there. For some species (g Chelomia nrpdag,
Erstmockelys mbricats, Lepidochelys kempl, Cargita
caresta), natural habisst for ar leass wome of the
immatuze individuals can be identified, and chis
should be utilised as a receiving poine for peleased
yearlings. However, it is not known where the
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young of Dennockelys coriamre or Lepidochelys
ﬂJl'Mdmlyb:ﬁmrl?le,milmﬁlﬂﬁlﬂckif
knowledge & cectified it is probably beteer o
refrain from ‘head-starting’ these two species,
Above all, ie should he emphasised that captive
rearing of hatchling sea turtles for release is an
experimental procedure, and should never be
wsed as a justification for highee levels of harvest
of wild turile populations, or comducted o the
exclusion of direct release of havchling turthes,
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