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ABSTRACT

I n t hiSst osctku dSyy,nt huesstids c(oSnSd)u cwta st he st ock a:
strmpedin in the I ndian Oceasn abnyd airndci ozrepdo r a1
CPUEferliesgt édquWamay -hliisfteor y .phaer arneestuelrtss i ndi c
that t ke aovwnri mgntbi omass i s ahtdliwerf it$hlainng he M

mortiasi htylgdh eMSHolwewelr, t he results are infl
assumpti-bnstofyl paeameters and assuming hi
mortality and-retceepnenentofrestadoclonship can

optimistic stock status.

1. I NTRODUCTI ON

Stripgedi m are | argelyacgeaetsi speeides oobei ac
fisheries. Longlines account for around 629
foll owed by gillnets (24%), with remaining
handlITihreesx.at enae 1l wemadenéedsyi a (dri fting | ong
|l ongline, 36%), Taiwan (drifting | ongline,
(gil | nGat,c 8B%)rends are variable, ranging fr

may r ef |l ecrteptohret ilnegv ea n do frhdhrel isnt adasn gacdorforst r i p
spec¢cil ©®©3 C7) . 201

The stock status of striped marlin in th
noe@quilibrium prod#cbidoct mode Mo@dARI St aclor po
Covari aCeps,BapPesi an ,praogdeucd ti ome dnoidrettlegr at ed
stock reduandoBtpyadlalbylsi hiset asttuuosd levtaer mi ned t o
be overfished and subj;ec2t012%0.13ver fishing (
Since historiqualwelyeedgatviai | abl e for stripe:
| ndi ananOkc-blaiafteor y @au ladnelt ee r asbttraiipneedd nharrolm n i
ot her,otbaensntegrated stock assessment app
stwesakus. Thereforecohdust st hdybwstttrk mapesds € 985S
marl in in the Sltnodcika nS(V@ad ehaers MeRibdd® ; and Wet ze
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2MATERI ALS AND METHODS

2.1 Fishery definition

Strimpedin was mainly exploited by |l ongl:i
and gi |l ll matnP daknicdgthaen X at ch data were avail ab
an@PUE s eralessoawd radhldd efHdotnse viear wanese and
Japanese @GPEEappriopsi ate to be adopted for
assessmemttcaomaslkeyponvergence of model estim
unreasonabl e estimates were obtained when |
(Wang,.l 20 adj}hidteindgnybeqi cy dwad mp afreeam@ st o f
fl eecept f or TaTihwarne faonrde ,J atphaen f | eet s oper at
were simply aggrfege®Wwsd (Tat wahB8®e | ongline;
JapaneseOTH:ngOtisneer; fl eet

2.Ratus ed

The historical c¢ atfcrheegsu einnc ywedi agthat waenrde | perno
Il ndi an Ocean TunaTlCewims sedi oat {h®©®F Cand speci
compositions (I O¢2 WPB IIPAFAR-BIK Scenari o 2
were adopted in this study.

FighoWwssthe trendsfeamfetcsat cThheeuu ¢flodi ra | catch
reveal ed drfiomer ¢eheubgt @antl98I0lIsy decreased
199r2,ached aarmpd atkh eang agrrredadsnaai | yt en Il at e 2000
recentt hopeewsoyi ously macnkewpsedntandidwtedd fr ol

The standasdiizes WPUET aivaadlapdre Sa oM j i ma
2 08lWang 82I0hle esapeci fi c CPUE series of Tai wane
i nt o si ongiceagsadsreiseesi (QWangBgBaeeétdhendi scussi on
in WPB 15, the Japanese standardized CPUE
st UGIRUE odr iTas wanese and Japanese fleets r ¢
200B8B9.. 2

The | engstthp sddartlai nofi n the I ndian Ocean wer
Japanese and Taiwanedsdel draglai mé¢ sfol eo@tl 3 e cAlet
fleesamplileesi zes werte nvee rsye rsipeasr soef adnad at hwee r
short or Alhcompi#teweglengiclodhatea tveedr d nt o t he
measur elmewmdrnf offkwlL & hptamd(r egat eldengttlo 3 c¢cm
i nt rFv agl. 3)

Fi4gs hotwse data presence by year for each
obtrmpedi hei hnd,j ainn®©lcedinnfgrequehcyl andt BPUE
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2.8Bi.-hestp@amryameters

Bi ol ogical and Ilife hist-weyghbaraekaterens|
growth, maturity and etc., are nofThavail ab
study réareti é@ thost ory parameters used in

malin in the Western afde€ehtCal 20d@abt hoPad
Tabl e rat.urTahle Mywoa & ad 9§ S0yFydeda Tthee st andar d
Beve-Hbobh -rsetcorcuki ¢ manivassbhspd imetmammadme tualry .
t hset ercekcr ui t mentstreechpnesvshsbhprepresented t he
of t hwaafsissubmed 6t o be 0. 8

2.4 Model structure and assumption
Stock Synthesis (SS)20viezr)siwoamns u.s2ddf i (nMe thh
wei ghtings were assi @dasddtonal SCdé&étaldéopmpbol

striped marlin seems nof. tohbeescexeal biye dg:i
pattern was adopted StSo prvoneésct htrlee §Boamnal
options, including von Bergteanlea mflfiyz egdr agwtohwt

(aka Richards curve) and vepeBerftial defvi at g
for growth coefficient n( KBe.r tlan atnhfifsy sgtruwdwt,h
was used and it was parameterized as:
L=l L kg™
whelnanldare the sizes associ afhaddwiod deages n
ages i nKitshet deatgr,owt bpi cso & fhfei ¢ ih@ewmmelk @amaéti h ma>
which can be solved based on the values ot |
Theopul at i ovaseXp a alittfulirai>g hs p e cwiefriec ndoatt a
availbathlee model populcandibfef agenstiopattett ubg se
estimate the spawning stodkebimamasnu maradyei t
used in the moHdteil mavape 4i0o gnecadesdass sle@sbsime n t
t o 520 owigil By ears pHexecatoo of female was as:
Recruitment was estimat edblas sdewika treesc rfuri
rel atandsWwap assumed t o feodl d wiwatae d owintoh nmad r
meansaaddar dl devhiass ®&nhndagr dualise vasassumend t o b
0. 4, wasioennmon!| yi adppeteadok sa sost eusnsanse natn df
bill Duehe®. | ack of ab dfnrdeagnuceen ciyn ddeaxt aa nbde floerne
recruitment deviati ons wéd2d6lians stihgen emdlo daenld e s
deviates f cemeotfhexredyeadr ew o
Sel ectivity ebuarsveeds awedr emoldeen getdh usi ng doub
f oflrWN and JPNl dd¢teOctiBay €t t o be the same w
because of fflreqgk edifoyl arlkgitah f | eet
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Catchability was estimated assuming that
vul nerabl e bi omas scawicthha bai Mectap oitn g( 2f0alc2t)or o0
recommengdheidng mortality (F) was modell ed us
paramBaeir dgewhbyassumed that catchability wa:¢
i ndi ces.

2.Bbasic scenarios

Compartmeg da®osess meWRB clo5nd uccattecdh aifpre h € ¢ &

| wat etott c-vimag iteidmébec @BVE 0 n@OMES8sB 40onl vy

sed thiTe sakelyt he changes in the fishing ¢
apanese f 1l eet si,mpfloeunbeansteeddhani bhewassumpti o
aried selectivity forwehessepwoafbdet at oT!
|l ocks for Taiwanese and rleagpuaenmecsye dfalteae trse vwel
bviously dif fleX®ehtadd@iT®eTdr (18PHp0O9e | eet
nd -20Q@0 f or TaThvwea nfesua fslcegaltagrmemds ewde rwa tihm
aryi Abdg otciknse f or selectivity parameters as
T1J1 (ref:em@eastantcase) ectivity

T1J12951093 a#d17994 me bhpakesé€&ol ongline s
T2J1192M00 ad1Z0G®r t Taiewa hoensgdl si nfeo r
selectivity.

T2J12951093 ad 17994 me bl ocks for Japanese
and 2080 afRd1Z0G®r tTmewbhes&s!|l dogline s

< 9 0o o< & c —

2.enarios sWpBast ed

Accor dtihdegs t os sitdhre dMPBil6g t he -saeinadi o J2
electivity for only Taiwanese fl eet) was ¢
uggested based on dhifi$eoeptpasamepéerirosnsi h
stimatesZbbumeaetupirnaglt @oOIr& al ity and steepn
ecruitment r2lataddsdi papmhglael i ze for the
ata was very adanmtP B qrtacoeedeop yvbedar apanese |
requency dadGka7from 2001

- O = O nu n

3. RESULTS WANDI NS C

3.Blasic scenarios
Fig. 6 shows the estimated WNeleadeidvioby o
select fishes with wiRIMrher asrede cafi vobadyy olfenl
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reveal ed obviously diff &eartr apadtyt emas sfuoi nig\
varied selectivity for TWN ca&RPU&gubdsatantoall
both TWN and JPN,-vwhibkd asbemingitiymef JPN
i mprove the mdéddelgufeintcy 3tda tdlaret fiejolanin, | ¢ he sampl
ofengftrhrequency data is very | ow for JPN and
estimates of selectivity fowalbPNd BlRréeéreftownv
for only Tai wanese fclaeseet )f cawra sfeusrethheacrt ea@n alsy s

3.2 Scenarios suggested by the WPB

Fig. 7 esedhtoiwmatda@d sel eovtairviiotuys oclcteaniamea i sf.r ¢
estimates of selectivity odvisowslyy piamfalmee e
which may | ead to different estimates for .

Genertad lmpdeghlty etdr ¢ dWNanfed CPRIN seri es
e X cepmsto meovpael auke s | na neda rrleyc (eynaBmTrysea mo del f i t's
JPN Ifemgqency data were bgtFftiggPWNhan the fi
obviously has more catches of small and | a

cannot fit to ther dalst rbbudadembip@ang er mes mo c
catch, CPUEragdehengtdhta were osnulnyi nsgl i ght |
di f f erhdarstt olriyf @gar ameters although model fit
the assumpjgions (Tabl e

Ti me traject eersitelsmactfe dt shpea emmoudretanmdeh to ma s s
fi shing rmoveall igqwi te different values althot
whiicmdi c attlread rteéhartui t ment and dealwnned fbi @oma
t he-1mMi8ds to 2010 because of substanti al i n
recrui tsnpeaninianngd bi omass sl ighhdyt hhsr maghkt
sulted from the strong recruitment and r
OOFiIi®. This could be understood because &
e¢cekcr ui ¢ lm@tmt onshi p and natur al mortality
d popul ation dynamics and the stock woul
ibtiicanha s s .
Ti me tr aj ercadlodtiiewse 0@ nrbeeltatpbiaviveyi mg dbi omas s
re shoMhAlitnhoFhgghest i mated values of these
ased on the #&Wsstmoptyi @pras aomfetlerise the trend
i shing mortality decreased andandpawning bi
ur seatwni ng bsitd Mmakesa rwaist sa Y el eovnelly about
0% of 1 ts wunfi shhe df il elvierl g smocted 12N®HY . b ETg o |
[
e
0
a

- o N T
5 5 —+ O o

rnbeoumi-thedwst it obviously decreased to at
aFiss hows the Kobe plot based omfthe diff
st scemarciadoed that the stock status of s
S subject to be dwenmeftidiseh erde saunl d so weerrfei sihnif

S 3< uwRro oo
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t haessumpti-bonstofyl paAereameters and assuming h
mortality and-retceepnenentofrestadoclonship can
optimistic stock status.

The estimates of key gquamtistoi alta bivfei manag
Al t hough the estimates related to absolute
sensitive to t hehiasstsournye dp hveaal euset se noaft elsi foef MS
relative biomass and fishing morntgalaity wer
extreme values for natur-aécmortm@mént yrahat is
The estimates of key qualhttaitned forf o matnfaeg eana
sel ect edr elys ONPsBla @6v.ei n
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