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I eatherback Turtle Populations in the

Pacific Ocean

SCOTT R. BENSON,
RICARDO F. TAPILATU,
NICOLAS PILCHER,
PILAR SANTIDRIAN TOMILLO,
AND LAURA SARTI MARTINEZ

he leatherback turtle, Dermochelys coriacea, is globally listed a
Tnerable under the International Union for the Conservation of Nature
(IUCN) criteria (Wallace et al. 2013), but trends and status c.liffermarked]y
among basins (Sarti Martinez 2000; Eckertet 31 2012). While populatiopg
in the Atlantic appear largely stable or increasing (Turtle Expert Working
Group 2007; Stewart et al. 2011), populations in the Pacific Ocean bagi
have declined precipitously during the last several decades, including de.
clines of more than 90% in Mexico and Costa Rica (Sarti Martinez et 5],
2007: Santidridn Tomillo et al. 2007; Santidrian Tomillo et al. 2008) anq
78% in Papua Barat, Indonesia (Tapilatu et al. 2013). Therefore, the Pacific
populations are listed as critically endangered (Wallace et al. 2013). Thisis
particularly notable because Pacific nesting populations once represented
the largest breeding populations of leatherbacks in the world (Spotila
et al. 2000). Land-based threats have included overharvesting of eggs,
coastal development, beach erosion, lethal sand temperatures, predation
of eggs and hatchlings by introduced predators, and harvesting of adult
females for meat (e.g., Tapilatu and Tiwari 2007; Tiwari et al. 2011; Sarti
Martinez et al. 2007; see Eckert et al. 2012 for overview). At-sea causes
of mortality include incidental bycatch in diverse industrial and artisanal
fisheries, killing of free-swimming animals for food or bait, and possibly
ingestion of marine pollution such as plastic bags (e.g., NMFS and USFWS$
1998; Sarti Martinez 2000; Eckert et al. 2012).

Within the Pacific basin, leatherbacks are known to inhabit a wide range
of coastal and pelagic waters in tropical and temperate ecosystems. Theyare
found from the equator to subpolar regions in both hemispheres, although
nesting activity is confined to tropical and subtropical latitudes. Major nest
ing populations of leatherbacks are located on both sides of the Pacific basin-
Genetic studies and movement data (Dutton et al. 2000; Dutton et al. 2007,
Shillinger et al. 2008; Benson et al. 2011; chapter 2) have confirmed the €
istence of three genetically and demographically distinct subpopulations:
eastern Pacific, Malaysian, and western Pacific (fig. 10.1), although the Ma-
laysian population is now considered functionally extinct (Chan and LieW
1996). The level of research and monitoring activities has differed among
populations, and each will be discussed separately in the pages that follow
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Fig. 10.1. Map of Pacific basin showing major known nesting beaches (1-9; past and present), major known foraging areas (A-H),
and stylized movement patterns from nesting beaches to foraging grounds. Sources: Eckert and Sarti (1997), Mast (2006), Shil-

linger et al. (2008), and Benson et a!. (2011).

Eastern Pacific Leatherback Population

Leatherback nesting in the eastern Pacific ranges from
the southern tip of Baja California, Mexico, to Panama
Mast 2006; Seminoff and Wallace 2012). The nesting
“a50n extends from October/November through
::ZT]C};, Wit Peak in December/January (E.ckel:‘t
aVail.ab;nz; Sarti et al. 2003). Limited information is
tota] € on fhe total number of nesting females or
'matzso p?latlon size prior to the 1980s, and early es-
emales0 total p_aCiﬁC nesting activity and number of
c()ncent:aned Wwidely. As recently as 1971, no areas of
1971 fed nesting activity were known (Pritchard

* Ut reports began to emerge of thousands of

Destj .
"¢ leatherbacks a beaches along the Mexican Pa-

cific coast (Marquez et al. 1981; Fritts et al. 1982), and
the first eastern Pacific estimate was over 87,000 fernales
(Pritchard 1982). Information on population trends is
most comprehensive for leatherback nesting beaches
in Costa Rica and Mexico (Sarti Martinez et al. 2007,
Santidrian Tomillo et al. 2007).

Mexico

Pritchard conducted the first comprehepsive aerial
survey of leatherback nests along the Pfxcxﬁ.c coast o_f
Mexico in 1981 (Pritchard 1982), resulFlng in an esti-
mate of 75,000 nesting females within thls'regton. Nests
were so dense that Pritchard (19'82)_c0n51dercd this t.o
be a minimum estimate. Beginning in 1982, systematic
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Fig. 10.2. Nesting trends of leatherback turtles (Dermochelys coriacea) at major nesttl'ml\g/1 beta;::s( ::, tl:; :-)Sa:f;c' 1956-201,
Sources: Chan and Liew (1996) for Malaysia; Sarti Martinez etz'al. (2007) Ejmd L. Sarti f al’C o p.Tl -,e data) for Mesic
Santidrian-Tomillo et al. (2007) and F. V. Paladino and J. R. Spotila (unpublished data) for Costa Rica; Tapilatu et g, (2013) fo,
Papua Barat; and N. Pilcher et al. (unpublished data) for PNG, Huon Coast.

monitoring and conservation activities began at nesting
beaches in Mexico (Sarti Martinez et al. 2007). Standard-
ized monitoring methods were implemented in 1997 at
four index beaches spanning a total of 64 km (fig. 10.1),
which were estimated to encompass about 42% of the
total leatherback nesting activity on the Mexican Pacific
coast. Several secondary beaches, spanning about 150
km in combined length and including an additional 31%
of the total leatherback nesting activity, were moni-
tored less frequently since 1982. Peak nest counts along
a single 4 km stretch of beach at Mexiquillo included
5,000 nests in 1985-1986, resulting in a total estimate
for the entire 18 km index site of over 10,000 nests.
A marked decline in nest counts occurred at several
beaches during the 1993-1994 season, followed by con-
tinued declines and a low of only 120 nests recorded
across all four index beaches during 2002-2003 (fig.
10.2). Despite intensive conservation efforts to protect
eggs and increase hatchling success during the past

decade, this decline had not been reversed as of 2011
(fig. 10.2).

Central America

Asimilar pattern of sharp population decline occurred
atthe largest known nesting beach complex Spanning 6
km of coastline in Parque Nacional Marino Las Baulas
(PNMB), Nicoya Peninsula, Costa Rica (including Playa
Grande, Playa Langosta, and Playa Ventanas), Mm:ll

toring began in 1988, and these beaches Support aboy
85-90% of leatherback nesting on the Pacific coagt of
Costa Rica (Santidridn Tomillo et al. 2007). A popula-
tion of over 1,500 leatherbacks that nested during the
19881989 season declined to only 100 individuals by
2006-2007 (Spotila et al. 1996; Spotila et al, 2000; Sant-
dridn Tomillo et al. 2007; Santidridn Tomillo etal, 2008;
fig. 10.2). For comparison with other nesting beaches
for which only nest counts are available, this dedlige
would correspond to a change from about 10,500 nests
to 700 nests, based on a clutch frequency of 7 perseason
(Reina etal. 2002). As with the Mexican nesting popula-
tions, the steepest declines occurred during the 1990s.
Additional beaches in Costa Rica with lower levelsof
nesting activity (see Mast 2006 for details) include Os
tional National Wildlife Refuge (59 nests in 2004, 4 nests
in 2012); Caletas (24 nests in 2004); and San Miguel,
Guanacaste (2 nests in 1999, 1 nest in 2000, no nests
since 2001). The lengths of these beaches (3-7 km)are
comparable to other major nesting beaches along _the
Central American Pacific coast, but historical nesting
counts are not available for the evaluation of trends
Or past importance to the eastern Pacific Jeatherback
population, Substantial nesting activity was also doc
umented in 1989-1993 at Playa Naranjo in Santa,Rosa
National Park, Costa Rica (just north of the Nicoy?
Peninsula), with 466-1,212 leatherback crawls report:
per season (Aratiz-Almengor and Morera-Avila 1:;9631-
Recent nest count data for Playa Naranjo have o
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) reproductive parameters such as ay-
rﬂsjorlleéln pacific cqast (Salr-t:i :toa;l.tigol(\)l)icf:ung 01?1y €rage estimated clutch frequency (ECF) and average
Arneﬂca - Costa Rica 01'1t31 . p ya Penin-  ¢lygch Interval (CI) and compared them to those at two

| 1HCS[SI dditi onal nesting act1v1Fy Wwasdocumented  other leatherbacks Nesting beaches: PNMB, C Ri

:' lula. some 1999 aerial survey in Nicaragua (61 nests), (Where nestin ‘ LAt

|8 (# ’
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in the Caribbean where nestin ;
‘ . . g activi
Gﬂ“[engoo) <oncluded that the lsckl?f angf r}llew major  was INcreasing. The effort Spanned 214 km of Mexicgl
P s conﬁrmed_ the decline of the eastern coastline and includeg relocation of clutches when in
ﬂfsungleathefbad( population, rather than a potentia situ incubatj
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On Was unsafe due to likely poachin or
f pesting activity to new beaches. Since 2002, yP :
aof N : ; .
sh]ﬁ-[odng efforts at thrf:e major Nicaraguan nesting Although some movement of turtles between var-
moncilcs identified 48 distinct females and documented ious index sites occurred, aerial surveys did not locate
a[o 420 nests annually (Urteaga et al. 2012) Prior to any large, previously unknown aggregations of nesting
“goz nearly 100% of the eggs were poached, but con- leatherbacks, thereby refuting the hypothesis of pos-
Zerv;ﬁon efforts are now protecting about 94% of the  sjbje movement to unknown areas as a cause of de-
s . . .
ests (Urteaga et al. 2012). cline at index beaches. Reproductive parameters were
similar to values reported from the declining nesting
_ ] population in Costa Rica (Sarti Martinez et al. 2007;
causes of Decline and Conservation Efforts (

Spotila et al. 2000). The proportion of remigrant turtles
causes of the decline are documented most thoroughly (nesting turtles returning from previous seasons) for
for leatherbacks nesting at the main index beaches at both of these declining populations (22-25%) was
PNMB, Costa Rica, and in Mexico. The dominant factor much lower than for the increasing population at St.
ppears to be egg harvesting for consumption, although  Croix during the same period (52%). Estimated mor-
mortality of adult animals at sea and on nestingbeaches tality of female leatherbacks nesting at PNMB, Costa
contributed, and has become increasingly important  Rica is 22—25% (Reina et al. 2002; Santidrian Tomillo
s population sizes have decreased. llegal harvest of et al. 2007). The combined results of these studies in-
| tggsis the primary cause of population collapse at  dicated substantial at-sea mortality of adult eastern

PNMB (Santidridn Tomillo et al. 2008). Although egg

Pacific leatherback turtles. Fishery bycatch of at least
harvesting by local inhabitants who lived adjacent to 1,500 animals per year was documented in a variety
the beaches occurr

predation.

ed as early as the 1950s, systematic ~ of gill net and longline fisheries in the North Pacific
lrge-scale poaching occurred during the 1970s when  and off Central and South America (Spotila et al. 2000).
“FW]Y constructed roads provided access to people from  However, the source population of these leatherbacks
d“;a?‘ villages and cities. Ilegal plunder of eggs contin-  was not determined until genetic and telemetry studies
e or 16

Years, removing an estimated 90% of eggs, were conducted beginning in the late 1990s, revealing
::;J Parque Nacional Marino Las Baulas was estab-  that eastern Pacific leatherbacks are subject to bycatch
edin 199)

in fisheries of the eastern tropical Pacific and off South

artinez et al. (2007) reviewed the ~ America (fig. 10.1; Eckert and Sarti 1997; Dutton et al.
Y Cuses of the sharp decline i i ivi 2000; Shillinger et al. 2008).
o ecline in nesting activity at ; & o
, Squille during the 1593_ 1994 season 'I%hey identi- Although little is known about historic bycatch rates -
: :)intensi"e egg harvest slaughter of adultsonthe  and the total number of leatherbacks killed in these
C CS, and b ’

“Yeprog yeatch at sea; (2) natural fluctuations in ~ areas, intentional and incicg_r(l:tal taicle:nodf SIZ:::[};::?;C:
. uctive b ’ d in waters oft Centrz .
ot nua‘, ve blology of leatherbacks; or (3) move-  have occurre

. 982;
} Pos%]y tsting females to un-monitored beaches as  ica since at least the 1970s (.Br‘ogn ar?cll }ir()c;\;; }r os;“l
I‘éud" (eLzauses. To address these factors, “Proyecto Alfaro-Shigueto et al. 2007; 8“1 ; e.t a ..“;y }m;e be;n
. ' , i tality in coastal fisheries may h:
e 'athcrba':k Project) was developed to coordi-  leatherback mor o i -
pﬁn‘monno“ng and maljia ’Zme t t'v'tEi)es atmultiple  substantial, and Eckert and Sarti (1997) ﬁtlm;dted thlilt
, *ment activi ‘ e L " ‘
& .ary Ny *¢cond " i in Mexico aminimum of 2,000 leatherbacks were killed annually
ln\m e 2007 g s in Mex i1 will net fisheries oft Chile and Peru, based on data
et at Zetal, 2007; Sarti and Barragin 2011). ing vl i 15808 Al 1990s: In'w gl Pevu.
"ipg TS Collected datq to assess the size of the  collected during '

sana), 200 ¢ and subadult leather-
vian port (Pucusana), 200 wdult and s

g, & Popu]
i ; i Sed alone (Brown
A lr backs were killed during the 1978 season alone (

tize “Hon, including replicated aerial surveys
€Xican coast to ensure that previously
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s not panned until

and this fishery W
6). Bycatch also occurred
fish off Chile and Perts

ve reduced the
(Donoso and

and Brown 1982),
1995 (Morales and Vargas 199
fisheries for sword
onservation efforts ha
din these fisheries .
romise for future reductions

in longline
however, recent ¢
pumber of turtles kille
Dutton 2010) or show P )
aro-Shigueto et al. 2012). .
(..\lgrgzinf;uc01iscrvarion efforts for eastern Pacific
Jeatherbacks include active programs to protect nest-
ing beaches and enhance reproductive output throung
increased hatchling survival (e.g., Arauz et al. 2003;
Santidridn Tomillo et al. 2007; Santidri4n Tomillo et al.
2008: Sarti Martinez et al. 2007). No indication of a re-
versal of the declining population trend is yet apparent
(fig. 10.2); however, recent simulations (Saba et al. 2012)
have highlighted the need to continue these programs
to mitigate the projected adverse effects of climate
change on eastern Pacific Jeatherback reproduction.

Malaysian Leatherback Population

The most dramatic decline in a Pacific leatherback
population occurred at Terengganu, Malaysia, where
there were over 10,000 nests annually during the 1950s
and the population was reduced to less than 1% of its
historic size by 1995 (Chan and Liew 1996). The pri-
mary cause was the nearly complete removal of eggs
for many decades, although bycatch in fisheries that rap-
idly expanded during the 1970s accelerated the decline
(Chan et al. 1988). As late as 1984-1985, when the pop-
ulation had already collapsed dramatically (Hamann,
Ibrahim, and Limpus 2006), hundreds of leatherback
deaths per year occurred in Malaysian fisheries. Low-
level nesting activity along the adjacent coast of south-
eastern Thailand also ceased by the 1980s (Mortimer
1988). Similarly, a nesting population of leatherbacks
in Vietnam thar was estimated to include 500 females
Jaying 10-20 nests per night prior to the 1960s, declined
to a small remnant population with 10-20 nests per
year by 2002 (Hamann, Kuong, et al. 2006). Only rare
sporadic nesting has occurred at Terengganu over the
last decade, and the Malaysian population appears to
be functionally extinct (Liew 2011).

Western Pacific Leatherback Population

Mopiton’ng activitics in most areas of the western
Pacific are relatively recent, and comparatively less is
known about historically important nesting areas, sta-
tus, and trends. The records are further confounde’d b

chafmges in place names and jurisdictional boundaricz
during the past decades (e.g., the Indonesian province

formerly known as Irian Jaya jg il o
of two provinces named Papua andp : C°n1pﬁ
Ua By,

common-use village names have Changeg 3 Y

. T

Below we use current naming conventign, Ovep ‘irnnd
differ from those reported in the cj » Whicp t)
Cited SOlrce, ™My

Papua Barat, Indonesia

Salm (1981) published the first indicatioy, of au
nesting population in the western Pacific re 3'31 j Cay
Malaysia; this was based on an Augyg a§19nou ;
to assess four reputedly large leatherbacj n:a]- s"“'ey
being considered for “reserve” designation ¢ Stin Sitey
coast of Bird’s Head Peninsula, Papua Baratr} thep
Leatherback nesting activity documente d'dzd-on .
aerial survey was lower than expected, ang 0;";)8 the
had no indication of leatherback nesting acﬁw_e €2
(1981) considered it likely that locals from, atg:s
villages had collected all the eggs, and conclyq eJ;icent
turtle populations at those four beaches were Ax thy
drastically depleted by egg and turtle collecting I:a
ever, in other areas on the north coast of Bjy d’; How.
Peninsula, Salm (1981) discovered previously undoead
mented nesting beaches that contained thousandscué
leatherback nests. His account was eerily similay to:}?
description provided by Pritchard (1982) from Mexic:
with nest densities so great that a precise count Wa;
impossible. At the time, Salm (1981) did not proyig,
location details out of concern that public disclosy
prior to protection would be detrimental. Follow-up
studies during the 1980s and 1990s indicated that these
large nesting populations were located along the less
developed coastal beaches of northern Bird’s Head Pen.
insula, at Jamursba-Medi Beach (Bhaskar 1985).
Systematic monitoring of leatherbacks, primarily
in the form of annual nest counts, began during the
early 1990s on the north coast of the Bird's Head Pen:
insula (Hitipeuw et al. 2007). Within this region, nesting
occurs mainly at Jamursba-Medi, a complex of three
beaches that span 18 km, and Wermon, a smaller 6 km
beach approximately 30 km east of Jamursba-Medi. The
primary nesting season at Jamursba-Medi occurs during
May-September, while nesting occurs year-round &
Wermon with peaks in July and December. Hitipeu®
et al. (2007) provided the first assessment of trends at
Jamursba-Medi between 1984 and 2004, concluding that
the estimated number of nesting females declined from
a peak of 2,303-3,036 in 1984 (based on nest counts
by Bhaskar [1987]) to 667879 during 2004. They also
reported that nesting at Wermon during two se.asoﬂs
in 2002-2004 was only slightly lower than nesting &
Jamursba-Medi, with year-round nesting and a seco”
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. nuary. However, beach erosion ang pre-
X duﬂﬂ% ond dogs caused the loss of 28% of nests
P”;ion y Hitipeuw et al. 2007). Thus, although the
dawe mon { esting population at Bird’s Head had not
;;[he.f asdnthc collapse obe:rved at Malaysian anq
A ch'; " fcro okeries, declines and population jp.
stel ident.

c:ds were S\n‘i‘:u dies at Bird’s Head have increageq
P follo¥” SctiVitieS at Jamursba-Medi and Wermop,
moniwr.mgtrends in the total number of nesting fe.
o 1¢T this population. Tapilatu et al. (2013) applied
ales i1 factors to partial nest counts going back as
correcﬂg; based on more comprehensive data cg]-
far az ;erw,ee n2004 and 2011. At Bird's Head, the totg]
et red number of nests has undergone a steady and
gma ed decline at both beaches, averaging abou 5.9,
" cearsince 1984. At Jamursba-Medi, total nest coungs
Pilyined by 78.3%, from 14,522 nests in 1984 to 1,596
-dezoll- A shorter time series at Wermon revealed 3
?ccline of 62.8% between 2002 and 2011 (from 2,004
109 nests). The most recent numbers of females
sesting annually, for both beaches combined, were es.
imated to be 382 during the boreal summer 2011, and
93 during the austral summer of 2011-2012, based on
estimated clutch frequency and clutch interval (Tapilatu
etal. 2013). Thus, the last remaining significant nest-
ing population of Pacific leatherbacks is also at risk of
imminent collapse unless effective conservation efforts
are implemented immediately.

Papua New Guinea

During a comprehensive review of marine turtles in
Papua New Guinea (PNG) covering all areas except
Morobe, Northern, and Gulf Provinces, Spring (1982a)
reported regular, but low-density leatherback nesting
activity along the north coast of PNG and on several
islands including Manus, Long, New Britain, New Ire-
land, and Normanby. Occasional nesting was reported
# Bougainville and Woodlark Islands. Village surveys
indicated that population declines were already under-
2y in many areas, primarily because of changes in
village life brought about through the introduction of
new technologies (e.g., outboard motors) and a cash
€conomy (Spring 1982a, 1982b), which increased ac-
‘c:ﬁs to btj.aches and incentives for egg harvest. Local
nes:iicr; In many areas regularly consumed eggs'afld
iy dg emale leat'hcrbacks. Substantial nesting activity
und“;iufmented In Morobe Province, including a few
ua emales along a 15 km beach at Busama (Maus
"8), and greater nesting activity was reported at
abia village about 30 km to the south, within the

long the
=2007. Since 2006-2007, nest-

tively stable with 200_50¢ nests
tlevel of nesting at two beaches
Busama and Laby Tale) and at
Management Area (Pilcher 2012;

Huon coast during 2005
ing activity has been rela
Peryearand the greates
near the city of Lae (
the Kamiali Wildlife
fig10.2).

Solomon Islands

Nesting of leatherbacks in Solomon Islands takes
place along numerous isolated beaches on several is-
lands (McKeown 1977; Vaughan 1981), peaking during
November-January Activity across all beaches varies
from a few nests per season to over 20 nests in a single
night, totaling a minimum of several hundred nests
throughout the entire Solomon Island archipelago per
season (Vaughan 1981; Dutton et al. 2007). The greatest
annual nesting activity (summarized by Dutton et al.
2007) occurs on Santa Isabel (640717 nests), Choiseul
(50 nests), and Rendova and Tetepare (123 nests), but
some nesting also occurs on most of the other major
islands. Killing of nesting leatherbacks was common
throughout Solomon Islands, and eggs were also con-
sumed regularly. Declines were suspected as early as the
1970s, particularly at beaches near villages (Vaughan
1981). Breakdown of traditional customs, increasing
population size, better access to nesting beaches, and
lack of enforcement of laws protecting turtles were
listed as contributing factors where declines were ob-
served (Vaughan 1981; Leary and Laumani 1989).

Other South Pacific Islands

Low levels of nesting occur on several islands of Van-
uatu, with 31 nests documented during November—
February 2002-2003 on Epi Island (Petro etal, 2(;073;
The islands of Fiji also have occasional leatherbac

nesting, but most early accounts involved capture and
’
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Fig. 10.3. Leatherback (Dermochelys coriacea) nests detected during tri-national aerial surveys conducted in (A) Papua and Papua
Barat (Indonesia) and Papua New Guinea during January 2007, (B) Papua Barat during July 2005, and (C) Solomon Islands during
December 2006. Black lines indicate aerial survey coverage and gray circles show areas of nesting activity with the number of
nests shown. From Benson et al. (2012), and S. Benson (unpublished data).

killing of the animals (Guinea 1993). Nesting of leather-
backs is rare in Australia, but isolated historical records
exist and report December-February nesting along the
eastern coast of Queensland, in New South Wales, and
in the Northern Territories (Limpus 2009).

Multinational Assessments

A summary of nest counts at 28 western Pacific nesting
sites (Dutton et al. 2007) indicated there were 5,067~
9,176 nests annually, with the majority of nesting activ-
ity occurring within the Jamursba-Medi and Wermon
beaches of Papua Barat, and most remaining activity
taking place on Huon Coast beaches of PNG and on

Santa Isabel Island, Solomon Islands. Although the au-
thors of that study suggested caution when deriving
the number of turtles from nest counts, they estimated
a minimum range of 844-3,294 females nesting anat
ally. A coordinated, tri-national aerial survey to assess
regional leatherback nesting activity in PNG, Solomon
Islands, and along the north coast of Bird’s Head, Pap®d
Barat, was completed during December 2006-January
2007 (Benson et al, 2012). Although turtle nests ar¢ only
visible from an aircraft for a period of time that depends
upon tides, weather, and overall beach activit}’-‘ x
broad-scale aerial surveys are effective at identlfylnr‘%
major nesting beaches within a region and documenti
ing the relative importance of various beaches (Sar
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[al. 2007; Bensof] et al, 2012), Combined

Mardf‘ arat€ aerial surveyin i duringjuly
1-;h“SCP " 3 the [ri.n_anonal surveys clonﬁrmcd that
“005 (fig ld' peninsula 1N I’aFjua parat is the primary
:;ird"‘ [f{cnncsfi"g peach during both winter and sum.
ining " secondary lower-level, boreal winter neg;.
Crseason.-t e beaches in PNG (Huon Coast ang
ind & ::llac; Kinch et al. 2012? and Solomon Islands,
" in ered reports of occasional nesting elsewhere
Waigeo Islands during boreal summer),

e Py nknown nesting areas were identified,
NoPe ). cknesting appears to be seasonally limited to
Jather s where beaches are in suitable condition,
(hose onal monsoons affect wind, rain, and ocean
;:;[parrems' causing sand erosion and accretion to
@ b ch morphology markedly throughout the

" v
r (Benson et al. 2007; Hitipeuw et al. 2007).

\\'ith N Cn a'nd

causes Of Decline and Conservation Efforts

faplan (2005) conducted a P.ac.iﬁc-wide risk assessment
o jeatherback rurtles that n-lclu_ded consideration of
multple sources of mortalle, including egg collec-
on, killing of adults on nesting beaches and foraging
grouﬂds- and bycatch of turtles at sea. There is a long
yistory, spanning many human generations, of harvest-
ingsea turtles and their eggs for local subsistence use in
he western Pacific region (Spring 1982b; Bhaskar 1987).
Leatherback turtles have been an important part of the
alrure of indigenous populations through harvest of
eggs and of adults (Suarez and Starbird 1995; Hitipeuw
et al. 2007). With the introduction of a cash economy
and motorized boats during the 1980s, the harvest of
eggs and adults expanded to provide a source of in-
come beyond the subsistence needs of local villages
(e.g, Spring 1982b; Betz and Welch 1992); this involved
nearby urban markets. This increased harvest pressure
on leatherback populations caused sharp declines
during the 1980s and beyond (Hitipeuw et al. 2007).
Continued at-sea harvests of foraging leatherbacks and
nesting females (e.g., in the Kei Islands, Indonesia; Ben-
sonetal. 2011) contributed to this trend.

Concern over the observed declines resulted in local
E’Ograms to eliminate egg harvesting at key nesting
3::2?; iHitfipeuw etal. 2007) and efforts to raise local
HUWeverS]O t:)e need to prevent the killing of adults.
) dUCatio;’;aloca customs vary and the success ot_" such
— PFOgr?mS has been mixed. The taking of

el adults still occurs in many areas of western
.acxﬁc’ Especially where there are no active conserva-
tion Programs (c.p. K ere are no a.c ive C :
D) Fyrghe -8, Kinch et al. 2012; Benson et al.

rmore, recovery has remained hampered

ty of gill

it gill net, ¢

as g:tc:;ed below), but little g kn

< e. or full geographic oy
Hality, in part be more

Pamﬁc leatherbacks

rawl, and|

e b
¥ United Nations res
(1993) vcstlrr'mted that over 750 leatherback turt]
were killed in Japanese, Korean, and Taj ?S
net fisheries during e 1990_1, iwanese drift
complesities of the ishery ks curn oo e
el mortaliy erfing ts ery rgiake extrapolation to a
stggest that 5 00010 OCO ;tiry h fficult, these estimates
killed betwee;l the lat, eaherbacks may have been
e 1970s and 1992. Based on cur-
rent knowledge of movement patterns (Benson et al.
2011), all or most of these animals caught unintention-
?Hy would have originated from western Pacific nest-
ing beaches during the boreal summer nesting period.
Thus, high seas, drift net fishery bycatch was likely a
significant contributor to the population declines ob-
served at western Pacific nesting beaches during the
1980s and 1990s.

Additional detailed bycatch data are available for US
drift net and longline fisheries in the central and eastern
Pacific, indicating that tens of leatherbacks were killed
or injured annually during the 1990s (Julian and Beeson
1998; McCracken 2000) and that there were markedly
lower rates following implementation of sea turtle pro-
tection measures in the early 2000s. Genetic analysis
indicated almost all of these killed and injured turtles
originated from the western Pacific population (Dutton

et al. 2000).

Bycatch data for the So
known range of western
et al, 2011) are more limited.
bycatch
d the dee

€ 1970s and was banned
olution. Wetherall et al.

uth Pacific regions within the
pacific leatherbacks (Benson
Molony (2005) provides
Jata for the 1990-2004

' national wurtle
multination: p, shallow, and albacore

purse seine fishery an
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tween 15°N and 31° S, in-
re

ut 100 lcatherbacks we

h records exist for
]. 2006, Robins

s operating be

ine fisherie
e average of abo

dicating tharan :
killed per year. In Australia, byeatc

i jeta
elagic longline fisheries (Stobutzki o S thern
E:t al. 2002), prawn trawls off Queens

and Tasma-
Territory, gill net fisheries off Q?;n::;:ia. ithough
nia (Limpus 2009), and pot gear© L = vailable
no overall leatherback mortality estlmch > reportcd .
for Australian fisheries, gill net by‘cat1 Sl i
widespread (Limpus$ 2009). In partici far, g
ports of Jeatherback takes in Tasmanian

fisheries may be of concern (Limpus 2009).

Pacific-wide Synthesis erback
: erbac

The critically endangered status of PaaﬁF lea s
populations is a reflection of conservauon'pro sy
and challenges that globally affect large r.narmc org

isms whose ranges span entire ocean basins. Problems
and successes in leatherback conservation have bern de-
termined by myriad factors operating at loca],. re'glonal,
and international scales spanning the jurisdictions of
many developed and developing nations. Trends in Pa-
cific leatherback populations illustrate that successful
conservation and recovery will be dependent upon
cooperation and coordination among diverse peoples
throughout the Pacific region. When such coordinated
efforts are lacking, recovery can be difficult or impos-
sible, as illustrated by continued population declines
despite decades of local conservation efforts (Sarti
Martinez et al. 2007; Santidridn Tomillo et al. 2008).

The western Pacific leatherback population is the
most robust remaining population with the best chance
of survival in the Pacific (Dutton and Squires 2008), but
it also experienced a dramatic decline during at least
the past three decades, similar to that previously docu-
mented in the eastern Pacific and Malaysia (fig. 10.2).
The population is still declining at an alarming rate of
aboutA 5.9 percent annually (Tapilatu et al. 2013), and
effective ?ong—term conservation and recovery actions
n.mst be implemented immediately to ensure the sur-
vival of this population.

The r-nost cn'ti‘cal .needs are to (1) increase hatchling
p}:o;i)ucuon, (2) eliminate killing of nesting females on
the beaches, and (3) reduce at-sea bycatch of adults and
subadults (Dutton and Squi

quires 2008). Programs to pr
tect nests and increase hatchlj : pro-
: Ing production are wel]
established at major beaches i we
: _ ches in the eastern pacify
are in varying stages of devel cand
, ) evelopment at ke
Pacific nesting beaches, b . Y Western
€8, but positive effects wi
decades to realize (e.g. asin§ . will take
i t. Croix; Dutton et al,

2005). Although bycatch in pela gic Lo, i
articularly for swordfish, has recejye d tihne figh,.
tion in recent years, itis clear that bYCatchF Moy ;‘;\
coastal fisheries has been a significap ;“s ! ill%;‘
population declines in many regions (Kntnb%rt
Alfaro-Shigueto et al. 2011), 3play 200‘0

Complicating this picture are the Uncess ;
effects of climate variability. Saba e 4 (rztaln f“furt
identified a correlation between eastem.p 097; )
erback reproductive frequency and gj Niﬁaoclﬁc leﬂth
events, which could potentially increase thi/s Niﬁa
tion’s vulnerability to anthropogenic jp,, . Oy,
pared to other leatherback populations, Longe Cop,
a warming climate and rising sea levels ¢, i ey
affect leatherbacks through changes i beach .
phology, increased sand temperatures leadip 0r.
greater incidence of lethal incubation temper, to,
changes in hatchling sex ratios, and the Jog ofm ,
or nesting habitat due to beach erosion (Chapte::m
Beach conservation measures must explicitly i ,
these emerging challenges, requiring an eyey, gre:&s
commitment of time and resources by biologists 102;
peoples, and the governments of many nations,, .
ther, it will be important to preserve as m any nes[in.
populations, small and large, as possible to Maintzy
the greatest geographic diversity in order to incregge
the resiliency of leatherback nesting populationsin
face of a changing climate (McClenachan et a], 200),
This is particularly important given that current-drivey
hatchling dispersal patterns connect all western Paci
leatherbacks, such that adverse impacts in one region
can have detrimental effects on leatherback persistence
in many other regions throughout the Pacific (Gaspar
etal. 2012).

Leatherbacks have survived many climate variations
spanning millions of years, but at the current, criticall
low population sizes, past mechanisms of adaptation
may no longer be effective, and human intervention
is essential to prevent extirpation in the Pacific. The
decline of Pacific leatherback populations is a share
international problem that can only be reversed by
immediate, holistic approach that enhances hatchling
production through local programs and reduces anthro
pogenic mortality of adults and subadults where®!!
occurs, particularly near nesting beaches and in K/

foraging areas (Kaplan 2005; Dutton and Squires 2008)
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