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Editorial Comment. — This section has been established as a forum for the exchange o1 iaee .. opinions. pos 1on
statements, policy recommendations, and other reviews regarding turtle-related mitte s, « '€ 1ine *art 5 anu sots of
view represent the personal opinions of the authors. and are peer-reviewed only to the exient s ccessary to help authors
avoid clear errors or obvious misrepresentations or to improve the clarity of their submission. while allowing the.o the
freedom to express opinions or conclusions that may be at significant variance with thosc of other authonpe .. We hope
that controversial opinions « pressed in this section will he counterbalunced by 1 sponsible v plies 1.om oth .
specialists, and we encourage ¢ productive dialogue in printbetween the int ~ested parties. She rter pocition siatements.
policy recommendations. book reviews, obituaries, and ~* «r reports are reviewed only by the edoriai stafi. The
editors reserve the right to reject any submissions that do not mect clear standards of scientific pro.coslonalism.
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The paper by Spotila et al. (1996) in this issue is
extremely valuable. It brings together data from a wide
variety of recent sources to give a global picture of
leatherback turtle (Dermochelys coriacea) nesting dis-
tribution and numbers. It also puts 1c therback popula-
tion dynamics, and their responses to various anthropo-
genic stresses, on a theoretical basis for the first time. It
is difficult to create good population models and cusy to
critique them, and the courage of those who offer such
theoretical constructs to the public for open criticiam 15
to be applauded. Itis in the spiritof attempting to provide
some fragmentary “course correction” in our collectivi
erratic, but (we hope) ultimately as: mptotic approach to
the truth that I offer the comments below.

Spotila et al. and I have taken the same raw material
— global information on leatherback numbers and trends
— and come up with ditferent conclusions. My belief is
that we do not yet have the necessary data on which to
base a theoretical construct that has predictive vaiue, and
therefore we should ook at those populations for  uich
adequate population trend data exist. and look for com-
mon threads or stresses in those casc. ‘or which s ious
population decline has occurred.

Doing this, my conclusion is that the leatheiback is

a vigorous and dynamic species. more flexibic than

cheloniid turtles in many wayvs (for example, in rapid
maturation and in the ability to r axe su* swantial intra-
seasonal shifts in nestsites), anu  hle to show quite - id
response to protection. The well-documen e i xamples
of serious decline in nesting populations, such as at
Terengganu (Malaysia) and Playa G mde (Co ~ Ricah
are cases where almost all of the eggs laid by o
entire nesting colony had heen © rvested for many
years. There is no turtle — indeod, no organism —
that can tolerate such interception of its reproductive
effort.

Specific points where 1 questioti the assumptions
and methodologies of Srotila et al. are as {ollows:

1) The assumption that the Jeatherback like
Emydoidea and Chelydra, is long-lived is, n fact.
undemonstrated. Ev uence suggests the opposite — that
the species matures very rapidly (Rhodin, 1985; Zuyg a1d
Parham. 1996). and that most ‘emales tagged while
nesting are encountered on not more than two or three
nesting scasons. with the record documented post matu-
ration - . vival only on the order of about two decades.
An indivdaal I tagged in French Guiara in 1970 was
found freshly dead 19 years later in New Jersey. Hughes
1 1994) recorus « female returning to nest in Tongaland
over: period ol {8 years. In the context ol either turtles
specificitly - or i _ger marine organisms in gene al Jhese
figi.. s do no. indicate an unusually long-lived animal.
Lad CLocoirse. wverage longevity Tor the species isvery
short. proba. v neasurable in weeks .t erthan years. in
th -1t .asfu i clude all the hatchi'ng  hat are consumed
as uiv; di\‘pC"ﬂC.

™) The Crouse ct al. (1987) life tables for the logger-
head incorporate real-v orld nt merical data or the vari-
ous Intermedie.> 117 :-stages, based upon the extensive
av.iubility of incident. 1y captured specimens in these
size v oages. Such are not availahie ror the Leatherback. a
or which the intermediate li e stages remain
essentially « nknown.

33 The te 0 “exuction” is a very absoluie one. It
should no o ts - casually. The extirpation of leather-
backs = oughout ex 2nsi e parss o their giobal range
doos notcor_ti.atz extinction.” Proji ctions of any glo-
belspec’ . <o dinction, based upon a rew yeurs of trend
data, need to tuke mto account the concent of the
“demostat " an idea discussed extertively by Hardin
{(+993). This concept refers to ihe tendency ot animal
populations to expand until they reach an asymptotic
tev -l 5 which tney will tend to return after reduction
following siress or temporary increase. Witout a
demos.a.. virtually a.. ammal populatio s . huia cither
I o to infinity or drop to zero.

In.cality. mos . nopalations of most species most of
the trie will oscillaic around @ modal value, with devia-
aolt from this value altimately corrected as limiting
facwors come into play. When entire'y new conditions
per~-nently change the rules of the game. the demostat

species
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recruitmen:. shoula poweetiall, be quile good. " L has
had no known i lu ce upon any o, tie ‘tvenile and
subadult stages of the leatherback, and thus the su-vival
of harchlings as they pass through these » uge . lacks 1g
data to the contrary, may be _ssumed to b sentally
unchanged from pre-human conditions. So the hatchlin
of today may generate Jemographicaily acceptable num-
bers of adults after they have bad time to matu.e True.
the o adults of the future may Jiwen tuce many Gangers ai
the hand of man, nd the maturation tine cemain o tbat-
able. but the uverali ¢ acept ': with
species-wide imminent” oxu  cilon.

4) 7wz qust be wuken vhen
tion frinae e v esoL dat Lot
few. scasons Tyt w o Onpe
tu ° species except the rid evs howve a varr ble
remigration inte
one _zar. a1 aat mad be thiee, four, crity » veirs, Even
in a stabie qesting population there wili ' e “zoed™ und
“bad” nesting years. and the diws rence betv :en th e

Y, compe e

arupol 2 ng popula-
OVer EWO. 0T JU T
thaf .l .nsrin.

oo

that o @lmorr alv e s longer thun

1

extremes may be consic rable, so mui.i-vear ave. ges
will be necessary to do' st renl trends. Moreover, ex-
tri olat.on ot the trend into the Juture should not just be
4 hinear extrapolation of the past. but will need to take
into account what Is happening to the population today,
i terms of egg, subadult, and aduolt survival, with events
on the nesting beach itself probably more important than
any other single  ctor.

Spotila et al. recognize the e considerations. but
they 1all shortof applying acm. [ht . many orihe trends
they identify conclude  ith data for 1994, which by all
accounts was indeed an exiremels moor nosting vear at
i tthroughout the o stern Puctfe. Yet 1995 was better
than 1994, and it we I¢ have I o ors helpful to h~
included 1995 de ¢ on' to shoy 1at the 1995 vaiues
extrape luted from previous linear tr ads would h 2
ower than they in ract were. And,
zly, toare ponulation trends o rapor foc nn-
car  Irom the 994 95 data alone would have been
encowraging indec U
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53, There may wewn e long-term natural eveles of
coisiderable amplitude in leatherbeck populations. Itis
eusy 1o oneeive of natural factors that could serve to

B, Volume 2, Numiber 2 — 1996

= uee the recruitment sue s of very lurge or dense
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col v,
) Itisne ~ealistic to*fill inthe zaps” in leatherback
aogrinhics and pepulation models by inserting data
or concents from such diswantly related forms as
Eniy loidea or Chelvdra. Beyond the fuct that the e are
also reptiles with carapaces, leatherbacks have nothing
in common, in terms of ecolc > demography. or repro-
ductive  rategy. wio these taxa. There is a point in the
accumuiation of information on a species where one may
wok cattempt at a firs popu’ don model, but tn my
opini ~, ‘¢~ the leat ~erhae’ thae point has not vet been
reae O Cnr oy histomals too many wil -
about th. basicp. a1 zoors of latherbuck biology for the
results Ly ve cle iple,

C rents,, Tpeicen.one coidence ot overall de-
wbac’e o the Adlantic. and on many
Jrinidad. Guyuana, Surinam, St
Croin; R ore has bees 1770 “eant incrcase in recent de-
car - In the Inc mn Ocen, Huge s 1996t docu-
me ted ste_dy increases oin sung imalsin Ton dand
cor sev cal decid sc Mareover. el anir s repres nt
oniy u component of a population whose nesting ex-
te1ds v 1l into Mogambique, but about which we fack
recent information. Elsewhere in the Indian Ocean.
leatherback colonies are few and small. but there is no
evidence of really large colonies even in the past. and
[ believe the primary limiting factor for leatherback
nesting ‘nthe tropical and subtropical Indian Ocean is
_1e ubiquity of coral reefs along both mainland and
s ' or shores.

Jhe problem is in the Pacific. Here the nesting
Gecline, especially in he oo wern Pacific, is real. © o
theuah T oprobably chanced o hit an unusually good
acsting year during my 19 o Jight along the Mexican
Pacific «o st. the popul ion estimates derived from
whichPritc rard. 95, hr :possib'' been used as base-
line aata for absequent “stinalt < wo 4 g -eater degree
than the qualil  of the data would justify. Neverthey
thi~+ n o fhight indicated thut aduit were being killec. ..
mar ot the beaches, and subsequent ground-truthing
tadicated that egg coliection was also rampant. Thes:
two factors alone would have decimated the populatie
and the numerous at-sea factors documented by Spc *
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et al. only served to make the situation worse, and the
decline steeper.
8) Spotila et al. assume that the risk of predation
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presumably because green turrie . v Lo dG s i
mature. and by the time the .ater-mate o j0d” 77 70 -
turned to nest, the cannery was ¢l o

9) Spotila et al. make the assumi v s

upon a given life stage is proportionately greater when
the duration of that life stage is longer. Furthermore, the
population models presented assume that there is a fixed
percentage loss of subadult leatherbacks per year, and
that this will progressively decimate subadult popula-
tions whether they take 5 or 15 years to mature. Inreality,
the key point is that it is probable that the relatively brief
time during which a hatchling progresses into the stand-
ing juvenile and subadult population (i.e., the first few
months of life), and the time immediately after it leaves
this population (i.e., the first breeding season), are times
of probable very high mortality. On the other hand, the
mortality of the established juvenile and subadult ani-
mals themselves may oc so low as to be insignificant
compared to hese assuredly high front-end and back-end
mortalities. The young leatherback needs to pass through
these siages rapidly because only when it is large can it
function physiologically in the very cold waters where
feeding 15 often best. There is no evidence that these
stages are intrinsically dangerous.

Nevertheless. the concept that a population that can
mature infive years is more vulnerable than one that matures
in fifteen vears needs some discussion. It may be true that. it
leatherbacks mature very rapidly (e.g.. in five years). they
arc subject to the higher mortality to which adults axe
exposed sooner. but an immature animal is demographically
useless until it matires. The key parameters will be a)
average duration of the productive adult vears (i.e., mean
number of nesting seasons). and b) the percentage of indi-
viduals that survive to reach maturity. Duration of adult
survival, time to first maturity. and the odds against a
neonate surviving to maturity may have a fairly complex
relationship. Spending too much time as a hatchling or post-
hatchling is probably ver: dangerous. but many vertebrate
species that grow slowly a.id reach maturity only after many
years (elephants. humans, whales) have at feast potentially
great adult longevity. and many solve the problem of high
juvenile mortality by having few but large voung. Further-
more, long maturation, even with some {inite level of annual
attrition, may pr.ent an advantay * 1 certain situations, for
example in the case of anesting co'ony of a sea turtle species
that is exposed to a catastrophic or saturation level of beach
exploitation (nesting females plus eggs) -or a finite period.
followed by aprupt cessation of exploitation. If the juveniles
in the “pipeline” had a long enough maturation fime. they
might stay at sea throughout this period. and the population
mightrecover. But if all the surviving juveniles matured and
returned to their natal beach for a r -ndezvous with doom
within the period of intensive slaughter. the population
would clearly be extirpated. Real world cxamples of this
pattern include several cases where green turtle soup canner-
les have operated intensively but for finite pertods on or near
nesting beaches. The turtle populations were not extirpated,

backs “need” to lay many eggs hecat ~wr b gt -
cally high mortality during the ’
assumption may not be correct. 7o oL L
productivity of sea turtles makes thevw weme o bl -
sponses potentially very differe. * or oo )
Emydoidea ov Chelydra. The high pe. ventos
experienced in places where hatchlings <«

may not be identical to the situation in placus v fic

are occasional and hatchlings so few thaire we -
tors are unlikely to expect them nor coun. « -
provide their daily sustenance. There ... 1 1. .
chelonian species, including Heosemys spino:

angulata, Malacochersus tornieri, and Rhi.«
punctularia, that live in environments that offcr
predators, but that often lay only a singlc egg. Fo.
sea turtles lay numerous eggs simply out of int
competition — after all, Darwinian competitio 1 v

on individuals, not populations. and .he objecr . .
exercise for the individual turtle is to nave n .xi
genetic representation in the next generation. not o ..
responsible for the future ol the specics. or the p oule-
tion. as a whole.
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