i

keep un eye on the island, As for ise trtles, the Sabah Wildlite
Drepartment lias srdered new tags nnd applicators, and these have
since been wsed in the ficld, The rangers who patral the island
severnl times during the night infarm the military personnel of el
acirvities before each patrmd,

Research and Conservation

Ugiversiti Mulaysin Sabnh has been working classly with the Sahah
Wildlife Department o manage and conserve the trensared tarike
reaources of Bipadan, The ovigin of these wrles are presently heing
lomkozdd inds by conducting genedic studies, specifically
micresatellites of the nesting females, At present a small seale
disense monitoring programme & also being carried oat. It is hoped
that this programime will be expanded to inclade 2l sea tartles in
Sabah. Efforts are also being mnde io have joint research
programmes with foreign instiutions w kok inde other aspecis of
e hurtle comservation and science,

CONCLUSIONS

The prescnce of buman inhabitanis has led fo 8 decling of sea turtle
kandings mn Sipadan. Egg collection, incidemal drownings, and
bahiint destmiction ane ansoag the nsore serous prohlems thal ke
arose, The comcerted edfiarts fioms the amthosities, aeademdc
institutbons and the private seetor must be aken in order to undo the
iamage that has been dome, and to ensure that the sen trtle
popalation of Sipadan will nod be lost to extincibon.
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INTRODUCTTON

Uketerinming the post-haoking survival of gea turtles copused m
langline fisheries is imporiam for manzgement and conservation of
sud uribes woeldwide, Injury ond morinlity of seo turtles resulting
from capbure in varivus commercial Oeheres hos been on isme for
their recovery lor several decades, Coses of sea turtles ingeating
hatted langline hooks, or becoming entengled or extemally booked,
have been known oo the scdentific community. However, only
limited datz exist vn mumbers of furles canght by longlise fahing
and the mmediate or comsoguent mjury amd muoralety that nkes
place, Deep ingestion of a ook by a wrtle would nbuitively acein w
B devastating 1o the animal due fo possible paneee of vital organs,
Howewer, prelimissry work summarized by Apuilar et al. {19%5)
recording peat-heoking survival of Toggerhends caught in the

L

Sueer, Honoluly, HI USA 96822-2396

Spanish socordfish longline Fishery in the Westem Mediterrancan
dunng [986<19%1 gave an unexplained contrary indication. Aguilar
et al. (1995) documsentid that some hurtles with deep ingested hools,
aisll s having ingestied more than one hook, could iake as long as
285 days in captivity 1o capel the book. Many wrtles survived nnd
wirs peleased alive after 4 months without expubsion of the book
with mir observable adverse affocis.

Mumibers of tartles cmeght and Broaght up desd of alive @ the
Hawnii-based pelagic bongline fishery have been summarized by the
Mational Manme Fishernes Service (MMFS) Inpacis on turtle stocks
ddue bo incidental caplure have been estimated ilmough various
mindeling procedurcs. However, the kevel of mortality due io post-
hovking injury 15 still 2 key issue of confinwing concern disd
investigntion
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Satellite telemetry was sugeesied by G, Blalaes {1904 s abso 5.
Eckert (1994} in 1993 as 0 means 1o determing survivability of poss-
booked turtles after their relense. From 1997 sp mid-2000, MMFS
observers attached satellite transmiticrs w pelagic loggerhends, olive
rulbeys, and green tortles taken alive as by-catch in the Hawaii-based
bonglive fishery of the Morth Pacific, The poar-hooking movemsents
of these turtbes were exnmined 1o defermime servival differences
between furiles lightly buoked and ones that had deep ingested
hooks. This paper reports the resulls of transnsission imes and
distanees fraveled, companng the two hovking proups of b by
specics and for all species combined. Surfsce tmes for deeply ond
lightly hooked furiles ore also compansl.

METHODS

Turites inken as by-catch i the Hawnii-based pelagic longline
fighery wene brought vn board commsercial wesels by NMFS
abservers, i prazible witl tbe awl of a large scoop net, Siraight
carapnce bength (SCLY was measured ond hookisg status determined
fiar ench turtle, The tartle was lightly hooked if solely entangled i
manafilamint line of 1 the ook was external of in the beak and
coukd be cusily removed. A hook was deaply ingested when lodged
deep in the mouth oF theoat and removal might cause further injury,
For sach coses, the monofilnment leader was cul as close to the hook
as passibie, Argos-linked Telonwes ST-10018 irnsmitters wens
aftacled to the rtles’ carapoce using fiberglass cloth and polyester
resin. Turtles were released alive aften m what was deseribed a
vigorug condition for buth heaking categorics,

Draration of tracking was caleulated from the dete of deplovinend o
the day the last signal was received. Dietanos iraveled was
caleulated with the most aceurate pesitions (LC 1%, 2's and 3's)
using & gread circle distance formuda, On average, one positicn every
two days was used for the caleulations, alibough one position per
dlay was uzed if possible. For 13 ransmitters with a duty cyele of
24-hours on asd 2 b6-hours off only one poition every 10 days
cauld be used. A trocking wos comssdensd o be "miccessful” if the
trmcking lasted nsore than ane manth,

The Stadent's -test was used w determine sipnificnns differences in
variables between lightly and deeply booked trtles. T-tests were
dowe by species and also for all species combined for both the
duration of iracking and the distnnes fraveled. T-fests were abso
conducted to deserming i differeiscoes existed m carappee size
between deeply and Lightly hooked furthes. A Chi-aguared test was
alse used 1o compare the durstion of racking between ght and deep
haoked rtles.

Percent fime on sarthee wis caleulabed using dota recsived from e
STIWLE "surfoce Hme counter” {see Telomics wehsite:

lixtp: i wweow telomics.cam), The percent time on surface is fust an
estimaie of the mininwm e te e spent there as beavy soas
and excessive wave wash over the transnribier might ariificzally
lewer this nomber, However, unlees radically different
environmesial conditions persisted over the times of tls racks
hetween turtles, the affect of this weve wash nuight be presumed to
e similar for all furibes

RESULTS AND DISCUSSION

A total of 54 transmitters were deploved from 1997-2000, As of
February 2001, four of thess ransmitters are sill frapsmitting amncd
are ot included in the annlysess, OF the remaining 50 transmitiers,
X5 were attached 1o loggersesds, 12 on olive ridbevs and three on
groen furibes. Fifteen transmitters produced few of mo transmissipns
Eleven of these were desply booked il lour were lightly heoked,
Thirteen of these 15 tartles were loggerheads and two were alive

ridleys, Far the 35 turiles with "socoessful™ tracks, 22 wore
hyguecheads, ien olive ridleys and three green wartles. OF these 33
turtles, 13 wore lighily booked and 20 hod hooks deep mpested. As
booking sibe may be of some inferest for the lightly booked turiles,
we desermined that 13 nirdes were hooked in the mouth or jaw,
three m ilse front fipper, one was hooked in the neck, and one was
ertungled i dhe fishing live. Movemenis of post-hooked pelogic
turtles against weak geastrophic currents were reporied by Balazs of
al. {2000) arsd Polovins ot al. {2000) on a sub-sample of nine of the
lopgerheads. Subsequent analysis of the 22 loggerheads in this stody
showed that all of them from both hooking calegories alse swam
ayninsl geosirophic cumenis occwring in the Narth Pacific.

For all species combined with suceessfil racks, the mean and
stamdard devintions for duraisen of incking was 4.2 + 2.4 monhs for
light hooked, and 3.7 4 2,2 months for deep ingested hooks.
Drsramee braveled by lightly hooked tunbes was approximaiely 2500
kmn and 2600 ki For deeply hosked turtbes, There was oo significant
difference (P=0,05) between deeply or lightly hocked wrtles in
duration of mcking or distances tveled, whether the 15 metles that
produced few o s transmissions weres included o excluded from
the analysis. Howsver, means and standard devintions were slightly
bower for both beokimg cotegories when all tracks were combined
Thes was true for analyses done wil all specses combined and for
eich specics dooe ndividually, For loggerheads, using only
successful tmekings, the mean duration was 4.2 manths for Fightly
haooked and 3.6 nsomihs far deeply hooked turtles, and the distance
traveled fiar bath heaking categories wis appraximately 2300 km,
(Hive ridbeys haed & mcan dusation of 4.4 £ 2.3 months for deeply
hooked and 3.1 + 2.6 manths for lightly hooked tariles. Dz
lisvked wribes traveled & mean of 3600 ko and Light booked raveled
25000 km, bt the difference was not significant. Green ules hed &
emall sample size (M=3, 1 deep hooked and 2 lightly heoked) sea -
teal by detect difference woen't poagible (deep = L5 manths and | 500
km, light = mean of 6.7 menths and 3200 km],

A Chi-gquare for 34 logperbesds and for all species combined (48
turiles ) nbso showed no glgnificant difference in the durasion of
iracking between lightly and desply booked ortles. The Chi-sguore
ws imitinlly done becanse it seenved that deaply hooked Jogperhends
(41% of the 34} hod & ligher percentage of *failare® {these that
transmitied less than one menth) than lghtly booked loggerhesds
(27% of the 34) Howeser, the Chi-sguare analysis supporis the
findirgs froan the test annlyses that there is no siatistical difference
between lighily and deeply hooked wriles in domtion of tracking for
boggerlsesls or all speces combined,

Exchuding the 13 "unbucosstul” iracks, there was no sipnificam
difference in carapace size between deeply ond lighily beoked for
species individually or with all spocies combined. Including the 15
tmrtles with fow 1o po trmnsmission in tbe analysis, there was no
significand difference i size between light and deep hoked olive
ridlevs and for all gpecies combdived. But loggerheads showed 5
sigmificant diflerenice i campace sive beiween doop ingested and
lightly hoaked turtles (P = (,02). These daa indicate thas farger
lopgerheads ane probably more likely 10 ingest hooks than smaller
Ingperheads. This mformation may be useful in deteemining a hook
size b0 wse in the commsercial longlie Gshery to reduce the
incidenial catch of loggerhends,

Comparison of tramsinitber surface tme dotz was conducied on a
sub-sample of 18 oriles vielding sufficient data for this analysis,
The Inst 3 doys of ransmigsion was locwsed upon becnuse
differences in surfacing or suhmergence fimes from debililation o
death of the turtle might be expected during this time. However, ne
significant difference was detected m percent surface time between
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the pine lightly booked (menn; M00 £ 14.5%, range: 12 - 53%) and
nine deeply bhooked tortles {mean: 341 £ 14.7%, mnge: 19 - 66%,
P=0.6) Percent time an surface detn collected by four satellite depth
recoding (SR} trmnamitvers {WHdle Compuiers, Inc.) deployed
during this study wene compared (o the surface counter data from the
L% rurtles. These data show that fle tange amd means calcalated
Frowm dher [8 furiles are wilkdn the cage and mean of actual peroent
surfhes times measared, The actual mean pereent time on surface
Erom the four BDR's was 3 1L6+-20.5% and the mnge was | 5-61%,

Albough there seemied 1o e 8 kigh percent of wnles which had fea
Tz o tranamissicns ia the deeply hooked category that might be
smguined as mortality, there wos no gsignificant difference between
lighily and deeply bovked wrtles in duration of racking and
distances travebed. Alse one con nat stiribede oll of tese "failures”
lo tartle morindicy, A small percentage of the "fxilure” of ransminers
with few 10 no iranemissions could be due o electronice filuee of
the batteries, posible factory defects in the transmitiers, or
shipboeard conditions causing poor iranssmtier abochment, This later
category is suggesied by NMFS cheerver records showidig
deployment of two trpsmitiers on the same rip where the furtles
bz swams mway vigorously, vet both ransmitiers prodaced fow 1o
TR TIETHIEEA T

Currently, the study reporied hervin is the largest known data set ol
ilg kind. NMFS has tnken inio account the results of this study in the
eelimation of monaliy rabes for the 1,5, longline (sherics. Aguilar
el al. {1995) estimated o 20% morality using Medilerronean duia.
Char data suggests a 20-40%, maortality mbe depending on ook status,
Locking at a combination of durstion, distnce traveled, ond fime on
sarfnce may give & better indication of turle survival if compared
with dsta froin nun-hoked turtles. Stadics shoald be continued
using satellite telemetry io help debermine the survival of furiles
eapiured in longline fisberies and also with other fighing peas, such
as shrimp trawls, where the furtles broughi 1o ibe surface are often
nal dead.
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CAPTURE AND TRADE OF MARINE TURTLES AT SAN ANDRES, S0OUTHERM PERU

MNelly de Paz, Julio C, Reyes, and Ménica Echegaray

Arcas Costerns y Recursos Mannos, Av, San Martin 1471, Piseo, Pisee Pesu

INTRODUCTHON

The Pigco- Paracas area {137 407 - 14% 2 5) has begn recignized as
d foraging ground for sen furtes in inshore Peruvian watees (Hays
Breown aingd Brongm, [982), Besides, a high morality by inferactions
with fisheries have been reparted historically ag San Andrds pen
(13" 44" 5}, nlso recognized a5 tle main bacality for the Peruvian
maring funle fishery (Frazer, 1979; Arnda and Chandler, |989;
Wargns of al 1994}

Adthongh profectsd sisce 1977, current studies reveal that moriality
never stop &t this lecation, In 19599 o program was csinblizhed o
mamnitor this mberaction. The present study summarize resulis of a
comtines moaieng on the hanting and trade of marine wles at
San Anddres part for the period July 1999 - Jume 2000,

MATERIALS AND METHODS

A Eyatematis survey was conducted ot San Andeés port {Fig 1)

Diirect ohservations o counts of consplele individuals or carapaces
found #t beaches allowed estimation of 5 daily casch rate for sach
species, sambificd by mwosls, that ledd e estimation of catch levels
ard corresponding stndsrd erars for the whole stady period
aceurding to Cochran | 1%64), Remning were comsbdered o be the
result of fisheries mueracton if they were found at port, beaches and
places with evident buman wse of the meat, or if oheerved in fishing
ks,

For gach specimen, the basic data incleded dste, specics, number,
meazuremends and, when poasible, reproductive slafus, stamach
combents, presence of barnackes and circomstances of desth, Stroight
carapace lenpth was aken in meiric mnits with a tape meausun from
nueal scute fo the posterior tip of the suprocmsdals (307 n-1, Balien
L9980, Sioniach contents were identified by comparison with 2
reference cllection. Algae itens were sdentsfied follvaing Ackein
{1980) apd Accas (1977) asd preserved in [0% formaline,
Informativn on the imde of s turibes was chiaioed trough
interviews with fisherneen, middle people and owner of resiaumms.
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