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OPTfM .• <\ l. ~t:FliOJtT A~l> SliSTAlNA!U.l~ lU~N'r IN 'fHh l•Ai"l~A N!GW Gl7~NlU1< 

SURF·\CI!; Tl'~:\ FlSJlhl~\' 

.l \ltlli•, lr'UIU \f'~·~ b \ mllfl.' J!Clt llftt' b1•h\ •IIJUf;lJ< n~Ju•t\· mw/ei H'it\ •d('\'e/flptfl muJ, ll'l!h lh\' 

us~· df {}tl·'~lnldt'l'"- r .. 'l~;r.ut tu JliJfllM \~·u r ,rur-Ptt ti 1
\.( :1. mu t(Of>.ltr!ti to tlte P"/c i .·;urf<lr~· "li'ftt 

b,IJcrt ! he ,.,.m mautm,,n.e A·t·d u.f tnhm:;. t'/trwt '11 tilt t ·urrem pm·w waw li"h'J:t· :rtt\ 

t'\fmtclfed In b..- f1l~ -..t~mdttrd 1/f/fJfi/.,\'Jl! ( rN I 1 /)!IJ'\'t · Wt 1k t't~\'\t'b np,·raWIJ! mt atufi ... mnr hmt, 

/111.\ lil•ftt tlil' 1·' 11 lbt•t~· i.\ lilf' /10/t'Hf:ttf/OI' t'( 0}101)111. tHVf'/nJmm •. 'ilfJc.~C //8. \\',\'W.'/S f 'l!l'J'(!fl(~l' 

/t(/.\~t. llt n'H In 1/Jt' lt\h(·~·t. In rldt!JI/01/, If \4(1~ ~''>hthlH/tt•d that r1 ~lnmesth f!Ule-wul-lnw uu.lusil:l' 

• "auld Itt' 't'·t '\ltl.bll',ltt'd u ulumt ''.WUitt tJIIIIr 1mpa£ lmt.. upu111he opt.wmm \l:t' or f't'o/l.fr~hllt~t' oj 

the· pun. \t'Hh' 1;\.h~·n :11t1~nl ut~ Hh tl~'•'(t that \• 'l\ {r\h,.·d m l 1l"9, l'tlt' rc•.\ulH ttubnllt . .' 1·Tfl 

uptmntm o! ,JJ f)H/t.·•l/ll.f,flllt I'(Htf, !Jr•t~i'1';'!'. Ilk fl!'OfiJUitft Of1>'1'tll101l ~~~ fl pafe .. antf•./111( 

fi,,Jiert Url'" '·mndlo d<p111d t rm, ,,fh '"' ch' «''~'· lo tl m~trk.'t mar a/hH'd' pn~·l· pr~·lmWH\ /llt' rau· 

iUIM. \1/( h ll' t!Jr .larcmt ··u lt\h <·*tal{,'! 

I 



[\TIUllll .. ("l'lO\ 

lh world standards. mn~t tsland naboh~ of lhc west em PaciHc are rcsourc~ 1:xror ln many of 

thc:-.c t.;land stdtcs .. tl~hcnc,. ts a drh.mg torcC' 1o the cconm1,y ge-nerally, nr at th~J vcty lcnst, n 

d11\ mg fC.1r(~t.! 10 the.' t'OH~i1a( r~gtonnl l'tcmomh.~<; The mo<tl \tthmblc fishery rasourcc in ~he 

w~st~rn f'>hctlk ts tuna. nnd the prmctpal SJ"Ct:ics nrc ~ktP,ja(~k <k't!lsnwomls p(>/amts) il.nd 

\ ~-lln\'~ nn { llnmflU\ tJih.lc. tift'\ i. \\hich together ~ompt'tSC nhl)\lt '90 P~fl.;t:nt nf tuna hn.rvcst!-1 in the 

"~"'tcr;1 Pacttk 

I hstom.:alh-. Jslund gm.cmmcnts havt* sought to bcnetlt trmn their tuna. r~sourcas in three 

l'lrllll:tpal \\a\~ 

' lt tt1c ncgoliattm1 nf muluhttcral and bilateral access agreement$ \\1th Dtstant Wnter Ft~hing 

Nat, .. n~ t D\VFNt~l Ol'k:mtmg. \\tthm the ~~clut-ivc ccl1nomic- tones <EEZ'sl of Pact11c tslnnd 

121 the development or domestiC tk-ets~ nnd 

'~ l the estahlt5hntentt)ftuna pn1cu~~tn:g mdustne~ tmd tnm':.htpm~nt fhclhtics. 

t 1f particular rdcvan~e \\t.th r(!"!pcct to 1 l and 2) nbove is the estimntmn of the profitabiltty ·or 
tuna fishmg and the rdationshtp betwcct' prof1tahiltty and Hshing cflhrt 

In thts paper a simple static hh·1C<>tl<1111IC modcl1;.; dcvciot~d n.nd. apt)licd to the PN~J surfc.1ce 

twm fishery Controlling the level off1"hing eflbrt in t)rder to Jna)ntain a high 'level of rent, ic., 

profitahil ty .. ts m>~un1cd to he the operative goal ofmauagement Sccti.on l contatns n desr.tiption 

of the PNO tuna tlshery~ and introduces sonh~ issues t)r cun·ent reJewmce to PNG und the wld~r 

v.c:.;fljm Pacific region, fn section 2, a single species. single gear type yield model is developed, 

~1ased on the model developed by Gul.land ( 1969). The model is e.xtended to include e(;onon1ic 

p;n-;-fVlc·ters so us to enable the calculation offishcty rent. rn section 3, ~he single sp~eiP.s~ single 

g("''. · ·~. :· ... JOdd is extehded to Jcscribe n multt.specics, multi gear type fishety. In s~~ti:iJd 4, the 

~MIJle sr · .. ~ ... ~!' model is a1;1pHed to the PNG pole-a1ld~lirte skipj~ck fishery, and the rtst•lts are 

compared with empincat 1tlshecy statistics from th~ l9101S nnd Ct\rly l9801s; when. the fishery was 



a 

in OJ~nthon rn s~~ctton Ihc, the multt .. SJX!CJcs model is npphcd to the PNO put·su-seine fishery. 

lt1 sectam 6. the hypothetical mtcrnction between n potc·nt1d-hnc nnd purs~ seine thhcry in t'NG 

ts mmlyscd. ha~cd on th~ nwlh spc('l'-!S~ multi g.cnr type modct 

Pupua NC\\ Humct:l. 1'1 nch ltl nshcncs rc~ource~ 'Ihc PNCJ l1shtng; znnc t5 sOI.i.lC 2.3 tmlhon 

square ktlometrc~ itnd in1·lud~s the nchcsL tmm ti~:;hcncs m the c~ntm\ \\l';stcrn Pacific E~titlll.tt\!S 

h) th~ 5muh Pacrtk <'on11m~.,tnn rSPCl nr PNO\ surJh~:c tumt fishery suggest n. ski,njack 

tesnurce hu~c of soml! 6tJtUlOO t nnd a Ycllmvrtn resource base, of some t 50Jl00 l AntHI~~~ 

prrduction lc\c.ls Hw .;k;mack mtd \:t.!llownn nre cstimntcd to bt. 200JlOO t nnd 60.000 t 

respectively t llnmptou l <N4) 

The c<:tlttnf w~'>J~rn Pncilic suppht~s abnut: 40 pcrc~nt of tht:' wotld cutch of tuna und '.unn .. 1ikc 

spcdcs. AltboutJh \he catd1 \ms h~...~n Hlttnble, up to 50 p..:rcent ol'this hm; been taken in the PNG 

region The dovclopmCtlt nf tfns (,<;hery is dc~nbcd in fl nmnbcr or plttccs (sec K.uk (994, 

Doulnian And \Vright Jl)8.~. and Copes 1\)82) 

l)orru.'ttti~ Operations 

Uetween 1970 and 198 L up to fbur domestic con:lfUtnte~ opctntcd ush1g pnte .. nlid·lme vcssels1 in 

PNG Waters Ski mack comprised una\ ~rag>! ~~H pcrcctn ot'the ctxtch. t\'h*le yctlowhtt compnsed 

approximately ten percent ·rhc C\'tstcrwc- t1f good ~upplies of btuttish nround lt11boul nnd 

Knvieug nnd nhunduut supplies of sktpJat:k nnd yellowfin tuna in inshore waters was established 

iJ, the l ~)601S. The rchttively labt~\lr intcnsiv<~ ~>h; .. and.-hnc V11 ; .. ds \VCte lbc ideal choice ut the 

time. 

1 1 here ~trc three types of vcssGls gl!n~t1tUy used in tuna operations. Polc-nt1d.:Hn~ vessels nrc 
stnaU; relatively labour intensive vessels Umt geuerally operate in inshore waters usihg If:-:~; bait tt) 
catch tunn. Purse .. scil1crs are l11ghly cupmd intensive. netting tuna by surrounding schools with 
the net. The tut.1n. Is generally destined for cn.ntl~rics. Pole-and-line and purse seine vcs~·els 
barves~ the surface tuna stocks thot nre the tbcws of this patY:r. Lohglh1e vessel~ are cnphul 
intensive and usc bnited hooks and Unmt over rme kil<)mctt~ itt length. they genemtry catch 
!urger tum• that school in deep water* at1d these are sold forsuslmnl. 



By I QS t. the intJt.\dUC1lon of pursc .. s<!ttlC tcchncllogy \lt)(l l11t\jnr uplwnv;\IS m th¢ int~~mationnl 

tuna ramkct had made ttm~' opcmho11~ very '~"'mpotithc inlcntntionnlly .. wo1ld tuna prices had 

collnps~...J. nntch of tht.! Umted Smtcs fll.!ct. Wt!tC unpmfitabl,c nnd consequently tbr :snte on th~ 

mtcnmtlonal. nuwkct. und there wns nn <Wct~~~upply l)ftuna Only tW<) comtxtnics rcmtttn\:.'d. in the 

mdu~t.ry it1 PN<r Stur Kt~t .. PNO tpart of tht! H~irtl: fbQd group}, and New Brittlin Fishing 

lndustncs {NBFfl. nnd both compam~~ operated .small l)()lc··:ttnd·linc vessels suitable for mslnlre 

f1shing In l9RCL NBFl operated I ' pot~ .. nnd .. ftm._ V¢sscls and one. mrcly used purse .. scincr Stnr 

Ktst npcratcd 36 polc-and .. hnc VCS'-dS and fbur mothcr:;hlp~t The C~ltch was C~(l)Qfted n·or.cr\ 

fl·om the mother sh•ps or frotn ~hore handltng lhdlioes <Cope~. lQ82) However .. by 1983. bo~h 

NBF1 and !':'nr Kist c~a~ed OJ~-trnlHH1~. \Hlnhl\."' tu compete m the very depressed. intcmationu\ 

market 

The ma.~nr problem l.br these cmnpantcs w~ts the rcstnchotl of lXJ(e ... and~Hnc vessels to inshore 

\'waters (they pnmat'ily O[X!rnh:~d nmund Nc\\ Htitnilt, northern Ne-w rrct~nd nnd New l·{anover .. 

Mossnul and the, expen<.hture <)f' large anwunts. ofcOhrt in. bait,.fi~hing. The requirement tbr Jive 

hatt mea•1t that the lishmg range wns Hmitcd bv the need to retttai11 tn proximity to baif:-t1sh 

grounds. Th.is was lln1her exacctbatcd hy fnc r . ·,ictll ofhigh~bait mortality;>., rmd the brolnl~cal 

and socio .. politicnl ihnttuuon <.lf tl\atlnble 1xt1t .. fish grounds l'ursc-seine vc·.:sels were able to 

take large scho<)(s of~ skipjack Cwith nssQcittted JUvenile ycllmvHnl in deeper wat~rs I:1r nwre 

cconomtcally than c<)Uld th~ potc .. and-tinc ves~cls 

The Oistant \Vater I~'i~hci'Y 

The 11WFN's operate purse seiners prhmmly in ~he \VOters of l)NG, the Solomon lslantls nnu 

Micronesia. They f~trget skipjac:k und yellowfin. 

The purse-seine 1icct has hnd tt tar}id growth in thr~ PNG l"t!gion: although not without signit1cant 

conflict (\~tmgh 1989}. Ut1itcd States ve~sels were first licensed to H~h .it1 1982. nnd ;otitftllte 

under the multilateral treaty with the South Pnciol! Forum. Since Ute ht'ptemcnt.'ltitltl of the 

Up to SO pcrc.ent .(lrt capture at1d l 00 percent with 24 hours (Wankowski 1980). 
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multJ~Iat.cml treaty ttl June lqss~ the Atnencun purse seine tlcet has had! nc.ccss t<• the H~clusive 

l·conom1c /ones O~E/'$1 of the l(, Pnctfic 1sland countries party to the trc~l\y. which ·i~\ worth 

about S 18 rmllmn per year to lht! n;gtot\ Cun·cmly~ ;~2 llS . vessels hnve access to P'NO wt;J.tcrs. 

Korean and Tarwonesc purse .. scmcrs hcg~n opemtinns ;'bout the some time a." US vessels, at1d 

\·urrcmt~ ha\c 29 ttnd ~J purse scme vessels hcCilS\!d t~~ ,,.,~~~"~" in PNG respccuvcly. Th~: 

Phthpptncs currentt~7 ha\e lO ~·essc(~o: ()pcmting t.n PNG nnd there- nrc 4 fot.aUy '1ased und . 

domestu.'allv hccnsed purse semers 

\\ htlc the pi.lrsc .. scmc cutch 1s t)n~hJ~\dcd outsrde: ofPNti uumfly m Thnthmd~ 'he cstnbhshn1ent 

ot a tuna cannel) m Modang Pm\ tncG-1 \\\ll result m a propmtton. oft he catch b¢.Ulg otf .. )()ade<l in: 

PN( I tn the future 

Rt.·cctp1s tr!1tn hccn:;e f't;!cs are the principnl gam to PNti from the di~tant watc.w· fishtng, While 

there •~ ~ ·~ar to year wmatiort, r\!vcnuc from lit~cnse ibcs 1s Cttrrentl) tlbout· K 13 million { VYuugh 

199.~) c Hher os~isL'lnce nf a techn~)tostcal nature t.s probably not of great importance tW<:iugh 

1987) 

i'hc dt~ ticulttes of negotiating nlutually ucccptabl!! fishing. t\grccments are at the heart <1f the 

problem for all smnli 1slnnd states Th~ vc:ry succc!-lsful agreett1CI1t with the, Umtcd States '''as not 

achtc' cd \'-'1thout considerable mtt~mational turmoiL that included the ntrest and hnp<mnding nf' a 

numher of United Stntcs purse .. scmers, trade etnbargt'lcs. a11d lnrgc fines. OJl vessel owners and 

sk 1ppers The developmcn\ of a. domestic fleet. would clrcuntvcnt thes~ }jft1blems"' but raise other 

development nnd econordc issues~ espccutlly tn the light of HJ.,;, Jatge amount -"fcapital required~ 

capttai scarcity itt PNG, the skills required and the high l.cveltlfnsk hi an industry cb;aracteriscd 

by SJ!;.tnifif,:aut nuctunlJ()nS ltl international tuna. l)ilCC$ and Ja~~ge Ouctuati<.HlS in c-atch nucs in 

d1flb·em areas and over time 

' The cannery is currently under construction. 



f·rom an ct~onmm~~ t'letspccttv,~. the dectsmn whether to it1.vc~t Ill domestic pmduction or to sell 

tishmg '"tghb. and the vnlu~ orthosr" l1shmg nghl5 needs to be nsscsscd mterms of:possibte rent• 

rhc leH!I or nml depends m part upnn lhc le\.d nf tlstung. cllht1 npphed tn the l1shcry \,:urrcnt 

ml'thod~ of drtcrmmmg occcs~ h!c~, m the WI!Stcm Pnclfk do not address the relationship 

between tishmg cllort nnd r<m\. und nrc bnscd thrccr1~ or mdm~ctly on untwipatcd revenues\ and 

hence tlul to adequately mcorpmt\te nshmg costs 

t·or a umt stock. cnlcuh:\tton of fishmg y1cid cnn rtHtde H'\ tcm1~ of the yu~ld of a single ~rlod 

clas~ throughout it5 lttb ln the stcnd\i sU\tc. llm'l \vlll be cqmHtlcnt tn the ~tcid in ot1c penod'* 

trmn all pcmrd clnssc~ pre.;c~u m thee f15hcry 

I \ptcnll". the pcrtod or rclbr-cuce chosen ~~: nUt' vcur~ nlthough f<lr spcc1c!-. that btcGd regularly 

throughout the :v~~ur. ~mch U!'l sktnJnck. n shorter penod ts Hkely to be more nppropriute 111 each 

penod. the number or !ish nh\c. the number cn,~ght.losscs from mlturat mon ... fishcryl causcs.and 

t'w number remaining h1 the Dsfu.!l) at the beginumg or 1he 11cxl pcnod cnn bo cttlculatcd. Jn. 

addu ton. the ytctd in \Veight can be cnkulated ;:.s the: product of the numbers cnught aud their 

t~h~ragc we1ght cOuHand J<>n9l 

In order to obtain ins1ght into tht"' influ~ncc of vunmt!'! p~lrtlJheter:, upon the hnrvest: {catch in 

numbers). tt is useful to express the yield itl ulgcbr~lc f.brm. The relevant tenns ure defined us 

fhllows · 

./ 
II 

?' 

4 Rent in this usage is def1ned us revenw?:s in excess of fishing costs. 
· In PNG licence tees a.rc ba.~ed mainly on n combination of (l) v¢sscl type and sit.e; (21 

estimated catc~ rates; (3) dutotion oftishing trip aud th~e spent Jn PNG waters; (4) .Japanese 
(three month moving avemge.) market .ptiecs ndjusted for tmnsport costs;. and (5) estimated 
specieS comJ)(>Sitior ort:atch £Cnmpbell tlttd Nicholl l994b). 

I Note that we are considering the yield from n sh1gle period clnss throughout Us Hfespah . ..._,""~ ..... ~~-~·~--··-.-·J__.....-

1
,. 

' <- • ,. -' ~ ~ ', • ~-

____ .,..,...-r~l·--·~,,... •. "•""' .~ ........ ~ · .•. ~ •• · 



N1 t1Umbcr of ShlP.IHCk reniUHlitlg m thi.! fishery Ut timet 

R nutnrX!r ()frcr.::tuitste. the number ahve ut 'llmeir 

R · munbcr rcmainmg ut.the fhh~ry at tim¢ t,;. at whtch the~ bccotne vutn\!rable to 

the gear In usc. 

M instantaneous coefficient of nuturul ;;HtnUonf·~ 

r· mstantancou~ cm~nicit'nt: of fhhmg tnmttrh~y 

l'hcn h .... 

It fhllov.:s that 

and 

tort ·~ when losses am.c n~ a. result of both fishery and naturul cattS\!!il 

and 

or 

Tht· number of tish caught m the inf'··tval U, t+ dtJ will he Fnt<ft, and hence the t<Jtal u~tmbS!t 

caught throughout the hfcspan of.a period class'~ H, will he _given by the intet,ttal 

t, 

H JFNidt 
t, 

Assumed to be indcpcn<.ient ofpoptilation size. 
Includmg emigration and death trom natut·aJ (non~fishery) causes. 
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1 I f FR ~c .~ , t..h-~ ' dt 

H 

{· 

.,.M 

J hu'). fhhmg. takt.11 ' a proporuon .nfthc h)tal numhcn~ rcnclung the ugCJ or tirl\t cuptut~. cqt'' lt ··lK~> 

ratm nt· thhmg mortalth \() tntni nttntton l:quaHon:! Nrlre~nt"' hoth the tottlf catch of a smgie 

penod dasr. throughout lt~.,lffc;;,patt ami the total cmdt from the H"'het) tall pcrwd class~sl in a 

'' ngle pt.' nod ·the W\)dcl of { iuUanJ ·IS extended mthc J11llm\1.ng wn~ 

If the catch ts multtplted by the nYcwge we1ght t1f fi~h. V.i. au expression Hlt yteld~ ·v., in tetms <)f 

recrwung hwmas~ .. B~ lS denv~d 

y 

\vhere B R 1V·/ 

fhrec related rrt<!asures that nrc of\ en cited by fishery sctertti~its at¢: 
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the ~atch pet recrmt 
ll I {42 
R M 

the ~~atch per url•t ~f!hrt 
H n· q ($) ,,, 

t' l· ,) M 

and 'tdd p<!t umt cthm 
l 

B 
q H>l 

r l· M 

I he ratw of t1shm~~ morwhtt. tn tntal uttnuon. l\!'rm!!d th~ cat~h (il!r f!.!i.~rult m e .. tuauon 4. is ttl$0 

tt~nned the hnncstraan t\Uilhl\t· ha•,~Jd on the Be~;.crton,.Hoh \tcM per recnnt model tKletber ~'1 

,, 1 li~P, ... ugge't~ timt hnr'-L~t ratHl~ m tht: \'t~;mrt\ nf fJ ~ .. u 1 woul<l prrw1de the rnnximum 

'\U,tamahlt: \·t~: ;({ l M~Y) m \\C"t~m Pa~ttlc t.,hJpta\.:'k n~h~tJet, l\ssummg that the fil(}t'P 

con~cnntr\t~ e~ttmntc <lf 0 ~ IG< \."()trCt;t, Uti t!t}UaUon for the le\el of cflott that Will ptOVlde lhe 

\1~ 't m the P~n ftsh~r~ rl~.1· .. ·, ·'can l~ dcn\~d us fhflo\\~ 

r hcr\?hm: 

!v1 
q 

. "~IT 
qf • fiv1 

the rot to of the insummneous ct~ffictent of natural nttrihon w the: catchabihty C<Jetlicient. 

\-\'hen the fishery ts .exposed to n cmtstaul level of fishmg e.Obrt. the size of the resource Pt 

eqUJiibnum.tc ~the cquHihnum~ fhhnhle bmmas$. P~. .. can be derived 

rhc catcbnbBitr coefficient .s th(! fraction ofthe standing stock harvested by oue unJt or 
ft,hmg eflbrt cTuna Programme l983J .. 
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.. lf ··MtP, B 

1 r l 'hicr t..' mcu"'ur~ the r¢!nt g~rn:ratl.!d f'v, n~hcr\, tt\iJ ado~tmntlt pammete~ must he mduded 

m rht· modd pm:~ per umt nfhhlm~~~ P anJ a:dttl per w1n <u thhmg ctlbrt, l' t"vtor,ll fhnnaJJ~.: 

' he 1e. d ot ~nbrt that tna.\Jmtsu-.. rent can he uhtamed h\ t"btl~rennanng rent wub respect to 

.:n,,rt. and \\!tnn,g to /.Cf\.l H\!n~c 

d~I~entt 
31~j,j.c,...,~Jot>,'-..\'\;'>'l':)'•h 

df 



l\ssummg that th~.~ pammcters tt. M und B rm.• ti>;ed and known. th~ muo bet\veen P and C witt 

dctcrrmnc the opttmul lcH!l .uf cllhrt lf hoth co:;t nnd pr1ce jncre~tt;CJdecrease b~, the snme 

pmpm11nn 1 fcm mg tht~ ratul unchan!1l~d t tt(Hlhcr the opuntal level of eflbrt nor th~:."' rcntrrev ~ o 

'''" chani1C IJO\\j,.\\cr.the al'~.<oh~·•4' \nluc nfth;: le\el nfrent will var:v hy lhe same proJX'trticm as 

<.'o-.t and pncc Thl..' f'\real"~\ ~n rost pne"c rauo l( ''P bn,ak-cvcu mtJoJ. ie. the rutm hew~een cost 

and pn<.·c nt '"-'h'ch rcn11~ 1~nt ~~ u lunctwn orthc k\\:el of ~ncut and can be derived Uh t;:dJow-s 

" 
f 

9H 
qf '~1 

Y1cld per umt etlhrt 

I h:n .. -c th.: 'tcld per umt ~..~tlnrt can alM• h~ u~~d h~ C\aluab.; the .cnst pnc':.! .rutm at which the 

t ·,,her. n:nt wdl bt> l~rt~. lh~ a ~~t\ cr~ i~¢' ei of ei11l1'1 

If the pu!Huhng costpnce mun t~ greater thun th~ C P hrcak·cven rut•o for th(l· grven level of 

dTort op.!ratmg m th~ Hshct). the mod~{ prcdtcts that Insses \ViU be made fie, tent will: be 

negatf\CJ and \tCc ,,etNl Fnr a !!'t\.cn le\el nf cflhrt the pcrccrHu0e dHlerenr.e between the 

market pnce and the hrca.b. .. t:\Cn pw:c Js equal to the rent n~ a percentage of revenue tThe break .. 

t'\ t•n pru.:c l'- equal to th~: c.~~o!-rt per hnaHl.a~ dn·tdcd by the C P br..mh·~ven mhol 



( ommnnl\ m tropn.~al fl\.;hcnc~. more th~1n tmcspet•Je~ Jlo) harvested hy ~.~single f1shmg gear type 

In "';'tc-m Pacdh: nmn fi~ht.:'nc~. ·~ktnJac.k.~ JUn~ntk" yeUm\ftn J.nd "'mailc•· prnpo.rtions or other 

'fX'rh:' .. ~omprt\\~ 'wgtt" ~dmnl' Hem.\! a ~mgk~ urut of tft;hmg efl'brt reg. one hoat...day. one 

rur~t'-..,l."mc '>l"t) can rc,ult m a ·muftt .. srx~lc~ hat\ est lt1 ~ddttlon~ muJti..:sp~des fisbctJCti are often 

l· .. t n c\tcd l1\ nmrc than ot1~ ty~ nf t!i.:'ar 

I ht: \tmple "tdd and r"·nt modl•l;.. dc\dotx$d m S~ctmn 2 c~m he extended to accommoJate a 

multJ-\J)CCic~. mufU .. gt.:ar 1yJX' tnod~i und\."'J 1ht! fn~k#\\·mg a:s.~umpU011!'« I) there ar.; ~1l SpCC.II!~ .and 

n gt~ar t~ pe-.. u ~ t· '"' "utlkJ~J<nth large Jhr aU ~o,pecte~ ennccnlt':'d. thu(( enahllng l'q,uatinn :1 to be 

u ... ~·d a~ the ba\c ~·idd m<Klt.~1 ., m 1thc "''tock of~acb s~~~1e~ 1s vulnemh1e ,to cvef) gear tyJ}G'~ and: 

l 'mg th~ paramc-t~r ..,~·mho!~ defined nl S~.!t'Uun ~. the tblkm1ng }'l\~!d t<Jrms can be expressed 

al !!ebra11..:an~. 1...:11 . .m d~notc the ~pcctc~ 1~ pe. and le-t j t . ~n denote the gear 1ype 

!'hen e"-Jwhhnum {'X'It~tdat,ml of~J'lCCll'-1, i \'art ht! written tb 

£14) 

A r<:.asonable :tlSSumJ>tion for tuna Hshenes pro\ided ·tbe unit tlftime .m~.asurement is monthly 
m 'hor~er. as isdemon.)trated in section4. 



,, 
)" \. . und 
-~ ,. 
'I, 

If: 'l 

\"''""'"" t'.,l.,>J 'u 
, r 1 • 

"'' 
}~ 'fl'UL,, . nnd 
l f 

ll5) 

07} 

( l Rl 

09) 

(20) 

\VHh the iudu!iion of J1ricc umt cost tlnru.metwst the fbllmving rovcuuc nnd retlt tcn11s can be 

~~pres~o~ed · 
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f F., 
P n .. !'· ..... ., ..... , ... ., .. ~ .... , ... ., $t ". ~ u . 

\'·1· . kf l f;.,.J 'n ' l\' • 
\ 1 l ,, 

I he total tishcr-v revenue lhun the iuuvcst nf~!~J1Cdcs i hy1 all gcnr lypcs 

f~t'v, (22) 

I he total rent nccnurtg to the 0\\11Cr(\ of n~hmg gem .1 

Rcnt 1 

1 tllal fishery rent nccnung to the owners nfuU gem types 

!24) 

A~ m the mmple rc>nt cas~;. the C P btcak*eHm mtm cun he rcluted to the Yll.!ld p~t unH ellhrt 

As~ummg that lhc price of cnch spe<:tc:,. P,1~ t.s replaced by P1, n wetghtcd nv~rng;~ price Jbr gent 

t~ 11e J 
11

• the ( ''P break .. cven mtio tor gear type j cun be written ns 
II' 

i:YPUF .. 
I I 

I he construction of tJ1e model is rea.~onahly straight forward r.nti Cnlt be dorte U!dng: Sfll.'t~ndsheet 

~·\\\arc. The spreadsheet fbrmut is particularly useful sit1co it provides n f1exible rrteans of 

•..!\atwnmg the impact of ch:.mges in f>aramet,;t VldUI:!S upo,.. <he model. Assuming that alt etll1rt 

It 1' not uncornmon forjuvenilc yciJowtin ft1 retnuin undillbrentiated fi~mskipjuck when 
pur~c "c1 nc of pclle .. und·lhte hntve&ts arc (>llloaded. lrt addiHont the industry benchmark ( 4 .. 
7 ' lh 1 l":nncry price for purse seit1e tutJa in the Pncifie is the sutrte for yellownn and 
\k1p1ad. 



lS 

lc\cls. wtth the c\cCJJ!lOil t'~~f t~ oc. a ~Ingle gc~•r t~1~l tn ,~ kno'",' ut'ld llxed, the ~pr~adshcet Ct\n 

a\~o..n he used to appttl\1ll1fttl.~ the SS\'·l~ optlnllmt level ofl:. 

I he w f{lm1uhon rc.\>qmr~mctltl) or the rnodcl nn.~ not cxtcnswe bio}t)gtcal m1d fishh1g dabt car\ be 

obtamcd from rmhhcnttllli\ or 'the' South Puctlk (.\)n1t\)15Sl()Tl cSPcr • whtlc CC()nomic data is 

<I\ at lade from n number t.\fagctK'J~'s. mcludtrtg the Fonnn ·t·~ishcrics Agency <l·1·'A V 1 

\\ htlt: l.'auuon must txl npplt~d m th!.! H)!: nf tht! model dut! 10 the numerous simphf)'tng 

a ...... umpuon". 11 mny nt.t\Ct1lwlc'-"' prn\ld~ a us!.!fhl mstg.ht mtu a rnngc t~r 1ssues mcluding ihe 

rdatH'n"lup between eilhrt and rent thl! rmpact of \'anmlh fleet ~tructurl!s Ut~d ~nlntlevels llJX)n 

tuna qock~ and up<'\U the viahthtv of the m~,'t1Slry gen~rally. mtcractam between tle¢t<~ lishing the 

snmc tuna stnd.s. and the mtpact of J\ lt:c ,tnd cn<:t chnngcs upon tish~ry rents 

In the t\1llowmg s~ctmns. the 1.1n1pl~ and 1.!\t~t,dcd tt\)dci" aN an11hud tn PNG's sutface ttma 

ti~hcnc~ ·1 he apphcattt"~n~ 1ndud~ t' \l' SJ){,.:Ctcs sk!pjack and yl!l1m., f and hvo gear t)'J'lCS t:x"'lc· 

and-hnc and purc;c scme. However th~ varmlltm m gear type ncl!d •mt he restricted tn dille.rent 

1' pc~ of fi .• :ung. ·n,c l!quauonH could. tbr cxnmpl~ ht: used to t11<)dt'l (\. 11uroo dCine fishery 

compnsmg a range of vt~&scl classes. 500 URT vessels. 150 OR'r vessels~ I 000 GRT ves'iels and 

~o on Tht~ wuuld require separtttc cost. pri~e nnd catch capac1ty dam ft)r Ct1ch vcssel•;l~ss 

·111e SPC' is a regmmtl research agmtcy located in Nmm1ca, New Cal~donia. Bfoiogrcal data 
l'UO be ohtamcd from pubhc~tllOhs or the f\~Cnc~fs Tuva and Bilitlsh As~ssmcnt Programrne, 
whtle tishmg datn is Cti'ltajncd in tht• Tuna Fishcncs Yearbook. 

The Forum Ft.sheries Agency ts a regiorml organisation ln~ttted m Honiara~ the Solomon 
l'ilandt<r. that wa~ c~tnhltshed to coordinate fisherrcs m1\nagemeclt fprindpnlly fir ttli•;,c) itt the 
,,·cst.:m PacJ11c 

k 
'\, r. 
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4. t•APt'A Nf.:\V (;rt~a·:A UO,U~:STIC POL~·>ANf) .. J..INiiA ~l<n•;JACK FISIII!~RY 
'\\ 

Th1! fbllo\\1ttg annlvsts l~ lm!iCd Ott the smglc t~cm-. smglc <ipccics tn(Kfet n, tlincd hl ~cctkm 2) 

and relates to tlw nrc-a that \val\ n~h•!d cmruncrc1ally by .. )NG's polc-and .. Hnc vessels in the 1970's 

and curly l9RO's. ntthough the pt\.rnmctcr val.ucs relate specifictdly to the area thnt was tishcd 

commt!rcmHy m 1979, ptit1Ciptdlv the c;lstem l3tsmarck Sea .. St <Jcorgc•s Ch~lnnel~ and New 

llanmcr .. Mns~au V~1hik ~klpJack ~:omJWtS!!d opproximntdy 90 p\!rccnt of the polc·alld .. Huc~ 

hnr,cst dunng lt>7tl .. F.l. I{ t~ m:~umct1 to compnsc tnn pcrctn! of the hnr\est itt this sc<:bt\t\ The 

rdc' nnt pnramct,:r,. t.hcu· nsstgncd \ttlttc~ tmd \mucc~ .are documented in ·ruble 1 

Fish, month JS23529 

t:month 13000 DctlVCd n·om Kleiber ct ol. 1981 

M Per tltOuth ()J22 [)~rived frorti Kleiber et nL 1987 

M(lJllhs 8 ·rrncdsotl and Waugh 1994 

~1onths hO Kearney 1989 

q Per bont--doy 0 00009 KJcibcrct nL 1987 

r Bm.tt·dnysfltltlt\th 0 to 3578 

vv: t {HJ034 Troedson nnd Waugh. 1994 



17 

rhc analvsts was mnmlly conducted \1Vcr n nmge of oflhrt levels. from 0 to 3.,578 b<>ut 

dav~ month t f~._,1 .,., f~. m st~p~ <1f ~no At each tevet. vnlucs fbr the various hineconomic measures 

den,ed m s~c:uon 2 \\l!rc ,~alculated, nnd nrc docum,mtcd m Table 2 Euch m~a..<;ute isdtscusst~d 

bndh m the lhHowlf\~\ pantl,!rophs 

lhe y1cld model 1s u stnttc. cqutHbnum modd At ench h.wcl of' ctll)rt', there is an ns:mcinted 

cqwltllnum. n~hah!e tx)puiatmn nnd hcm~e tnomas~ (assumrng constnnt nvcrngewcigh\ oftish). 

·\s tne lcH~I nfcllhrL rises from ll to 3578 boat. ~~.tys/month~ equttihrltltn btomu.~'• falls 50 percent. 

from 40J7.:i t tel :mJ 8o t 

In ti1etr anal~ ~ts or sktpjm:k rcsnurcc~ lll the \\cstem Pnctfic. 1\J~\ther t11 at. c l'J87) estimate the 

\tandmg stock or t.hlP,}m':k m the PNti rmksU1d .. Jmt.: thhety to ht" ~5 ,000 t~ nssoctnted WJth Ull 

dlm lcYPl •)f 644 hoat..Jay'dUonth t l' 0.58 mont he. q 0 00009 1JOUt.dayt. 'Thrs is reasonably 

c.ons1stcnt wJth the prc~l!nt nm~..k:l. t11~tt cMimnt~s the hromass nssocintcd With 600 hoat .. 

days month to he 34.574 t fT~thJe 2 l More preclscly·~ the model cstunatcs the equilibrium 

b10mas~ as~ocmteu Wlth n44 btmt..day~monlh 10 be 34!t2l4l., a disct·cpat'tC) or22 percent 

The: maxtmum ohwrnnb;~ age. t1 C60 months). ts sufficiently large relntive to the age or f.1rst 

capture. ~ t8 months}. tc> \Uhdate the usc of cquutwn. ~ to model catch in numbers. Monthly 

catch nse~ cutvtltnearlr w~th eflbrt to a lc\cl or l 91 1)~24 it1dt\:iduals <6500 tonne<;.)~ when eObrt 

ts 35 78 boat-davs. mouth This Js 50 p¢rccnt or monthly recnJitmcnt. us is indicated by the 

correspondmg; catch per recrmt nguJ·~ 

Catch per unit cff'ort and hence yield per umt cffot1 decline with rncrcasing eObrt, while the catch 

per recruit rises w.tth incrensmg efTmt Bach mdividuaJ is assum\"!.J to be 3A kilograms (the 

average weight) .. and hence yield (tonneslmont}fl is catch times 0.0034 . 

. he level ofcflbrt that will p.rovidc maximum sust#inablc yield (equation 7) is c~dculated to 
be up· rror~tt1ately 3;S7S boat-duys.mo·1• 1'he maximum sustai.m1ble yield is thus 6,500 
tonne··.mo·' (cqu~tion 3r 



Table' 2. PNG skipjack yield modet selected output 

i 
J Fishing Effort 
i 
f 
~ 

l (boat~ysmonthJ 
~ 
~ 

Equibbnum 

population 

fti 

Catch 

(fish month} 

Y1eld 

rtrnonth) 

Catch per recruit 

(fractton of monthly 

recruitroent.caught ) 

Catch per unit 

.eftbrt 

Uishlboat-day} 

*ield;per l 
u~tetrort 

{upoat-dayj 

~ 
~ .....-,~,.,.,.__.,~,~~-. -· •,--.t~"-'•',~:a ~-~~~ ~--· -·-.. -~"-~',""'*~~- ~-------'-" ___ ...._ .. .., ________ ...._...._ ....... _,.....__._._.;,......_......,. __ . 

' 
0 4U373 0 0 0000 

200 38235 20~422 688 (1053 101:? 3A4 

40tJ 3tJ313 38448V i3U7 0101 961 3.27 
60U 34574' 54tlt-'!4 J\)67 fll44 915 3'.11 t 

800 31945 698716 2376 0183 873 l 2~91 

JOOl) 31553 8~5:!J7 2840 0.218. 835 2:84 
1200 30~33 9b03.:8 32b5 0.251 800 2:72 

~'1{Jl8 IH753o8 36$b ·0281 768 2.61 
t 

16UtJ 'Y.78i/7 ll8l~2U 4Ul7 0.309 738 2.51 t 
1 

J~OfJ :!68flH l::!7tJ77b 4.351 0.335 711 2.42 

tJJ{jfJ :~&l:f6 1370987 46bl 0.359 685 233 
22'.ct(~ 15iJf}lJ 1455~~2 495U 0381 662 2~15 

24hH ~41£14 i535U~7 51liJ tt401 640 217 
!.tJ(}ij 23381 JbtNIS3 5471 0421 619 2.10 
28Qfi ~264S !67S6~3 5707 0.439 600 204 
J.fJ(J\J ~:'}'.1..) 1743834 5~;\} 0456 581 1"18 ! 

321J(j _13! 1 180~207 hl38 04T2 564 1 9~ 

3400 ~117111 l86)t)'\7 6334 t) 487 ~48 I b6 

. H7Jt. 2-<JJ. tll .~1.1.024 .Q5!lU -- - .. _Q5.UU ... ··-- - ~ . - _:j..i ~ 
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< >ne means tlf.· dctCrlliHlHltt the uselithlcss or the model Js to com pore Jt with empiricul smtistios 

I abk 3 documents rell!\Otlt: cmpmcul stnttshc~ fm the l1l'Ri domestic P<>le·nnd-hnc sktf]Hltk 

ftshcn tilt the portod t.970 .. &l Aventge monthl~ cffi1rt durmg the pcrmd wns 600 bont•dttys, 

\\lnlc the a\.ctugc monthl~ ytcld wus. L99U t A compnn~on wuh Table 2 t.tldlc~ttcs that tlrs ts 

rcasonahh clo~c to the mc1dcl pr~\tlt.:tlnn. an cflbrt ftwcl or 600 [l(H¥t-dnywuonth correspotl(Is to a 

'aan-cst of ISn 1 t:. a dtscrcp,tncy ot' 6 2 pcrccnl 

~~,.114·~ 

Ve·,~t~l Numher"' l·t!'-hmg cHhn ~!-trmxd •. ~:ll~.;'h Yjeld Pf)t unit ( 
~ 

~~!lhrt i 
k 
I 

'~.!JU:ll ~~.r.;~:~ J. .... ,.'-', .. ltL. •*'M<»J t!.l"~9t.¥J:f1~!U .. "1 
~ 

i97fJ ;\ ."'n ..:.~:,4 
[ 

·l·ftl i 
I) 

l'f't 29 4060 1.686'; 4J5 i 
! 

45 4t1~U J 118$ 2J8 
i 

:'-17~ f 
,,rn 4J 1.Hf\:; 27Jnn 347 J 

!L)7"1 41 940(-i 4U2t4 4.'2.7 ~ 

1 197~ 48 n4J5 }5625 Z4~ 
't 

197h 4n 790l 2415~ :.ox ~ 

·~ 
1977 :n 97.~o :"UHlr' ~.07 

i 

197~ 4R 9941 4576(1 4.htl 
197{} 45 8184 23V1b 251~, 

198!1 50 4484 3(}fl76 3;!'il 

19{~ J 44 78t1 l 2':W1 346 

1\\CnlAC 41 ~· 71945 23&77 J39 
A\cragc 600 JC)9() 

month!~ • 

• A r;surnmg cflbrt is distributed uni f()rmJy throughout' the year 

lli· 

If, 



11..\,~ragt: 'tdtf per umt ctlort m fhe PNti flt;;her? dut·mg; t97() .. fi l was 339 uboat~day. 

a'"'t•rwt~:d '''than tJ\t·mtr~· t.>.fhn1lt\'d of 60B hoat•<lny~month Ac.cmdmg to the model~ an 

ellort le\t:l nt hOO h~1ut .. da,\l:.l mtmth l~, tt~"tlctnt.~d w1th n vtdd per urnt cffhrt nf 3 l 1 t.'hout"!dn.~ 

I 1 ahk ." ~. u dt~~.:rcpnn~\ nf8 ; p~.m:-.mt 

" c.:on1pnn'>on hct\\Ctm tht" nmdd ~~sttmate,., and empmcul stuw;ttc~, mdtcatc.~ thot m terms of th~ 

n:latwm.tnp l1e1'"c~m cntth und dlhrt. U11.~ model t\ not un unrcusonuhtc rcprcscntattott of the 

ti-.hef\ ""''ummg that dw~ tt. ~'t, 11 ~~ perammt: w rumh<t;<: the C()ndaltrm'l of nptunu.lrty~ te. the 

opttmul k'H,"l ot t.~Hhrt nnd suh~quent \tt•hl m the fish~~r\ ln term~ i>f economic t~ft1cJcncv~ lhe 

np~mml IC'H"I of t.~Uort fl.,. that \\.lH<:h lllii.\Jint~~~ ft'ih<!f\ n.mt opumal cmnt WIU be etmsrdcrcd 

prm.:tpath m h.·nn~>.; nf drscr~t\! hnat umt'-~. \\iht:rc J boat umt b dl~tinoo tn he l4 5 boat .. 

dm' month rtu.., \t~Juc- ~~-dcn\ed lJnm: 1 ahtt~ l where lh~ avcmg'~ mrmhcr ofhmdf" rs 4l :t nnd 

ttw ah'nl!!t: monthh-t:ffnrt t"6Ht~ hnut·da\·\ 

< amnhdi and !\it~hoU ~ f9'J4;n c'-Wnnt~ the !.'U'>~t of fic,hm!' cfh,rt fnt Jnpanc~. ,t\(J .. :tnn ton poJc .. 

• md-hn~ '-t:'•"i.!l"' orwrnun:.t l't:U .. tnn~ dun:1g the pcnnd 1"~)1'-M~H tn 1qgg,.~N Durmg the pcnod. 

th~. (o"\t fk'r hoaHJa\ rang~:d tmm ~467 thms~.nd tu V\V:! thmtMmd ~vtth u rca~maul\ level trend. 

t h..: d\ l·m~K" lw1 ng Yt:::?4 7 thnuc,und " A1 ~:ummt c-~chnnge l"'alCCJ. thr~ '"" npprvxlmntely l J~ $ 

r hl' maJor seHmg pomt~ fi1r Pa.cttk ~k!p]ftck are t..\ UlCtiCS located m PtlcJfic Jsh•nd nuhonfi and 

rhatla11d and the Jupanc_~ fresh nnd froltm luna market 'l'hc J~mdmg Jap.1ncse dJscfmrgcJmurket 

port n,r tuna m tcnn!'l of vnturm.~ 1s Ynuu port Yulto ex .. vesscJ pnce~ !trc constdercd to represent: 

a benchmark fbr wortd tun~T pttc).;:s lfampbcU (tnd NlchoH 1994111. 'fnc 1989 .. 93 average 

mon~hly prwc tor p.ofc .. amJ .. Jm~ caught. sktpJnck nt Yaitu wn~ ¥438 1~Ukg wh•.ch is appmximateJy 

:· Most vessels opcratmg m the fishery du.rmg 1970·85 were of this sire CWunkowski 1980 ). 
:• Ca1culation of <.~v"it per boat dny involved us in~ the mcth{xJ 'Return to C~pitnl (A)' wbich is 

defined on pnge 42 of Ca.mpbcJJ ~nd Nicho11 f J 994J. 
I An uxchangc rnte of I oo 'Yen pet US dollar is assumed .in this paper. 



l rs 'b2JRO l As-;ummg that ~.ktmnck caught In PNO JS shtppcd by scu freight to Japan1
K, the net 

t:!ll.•ctl\ c pncc ·~ npproxm1alcl~ 1 ~s s.;.omn ' 

( nH·n u tishmll cost of l ;s $~~25o·bnat..Ua}- and a shtmnck prwe of liS $2.000rt~ th~ optnnutn 

lc\cl ol ctTort '' cah:ulutcJ to ~x~ hll 6 h<mt .. <Jay~tmmth tequatmn l~J., or, rmmdmg to dtscrete· 

{'\<lat Unl(\ h1R hoat·da\:,'t110nth r44 hoatM Tht~.;, lcv~l ts close in the average level or cit()rt 

appl ll!d to the fisher\ .durttUY t 97U .. R 1 At thl~ level or enhrt .• sktnJnCk yJcld IS 1967 umonth 

\\hll'h t\ 1o percent nf MSY. th1.) YPl H •~ uppr,)xnnatctv 3 084 tboat .. da~·. nnd the: .rent: ·~ t JS 

~ 'i H" .~ ··B month ~ t :s S i l,,Uif hoat month 1. t\ht.ch t~ 14 87 percent t)f r~~cnuc 

1 he ( · P hreaJ.. .. c\\."n rutH• 1·\ nppm\m1atl!h, .1 HR-t \\h\.m t~fthrt •~ optnnnl . and the hteuk .. evcn 

rn'c '" uppn•xtmMel~ l ~~ t:..t "1u~ \t.fm.;h ~~ !4 R7 percent l~"~ than the market pnc1: l\~ nnted 

m \ct:tum ., the pcrl;~ntagl: ,Jrtl~t~JtlC(! het\\&:cn tht: hmah. .. t!\~rl prtc.t.~ ond the marRct pr1ce '"equal 

~ensitivit} Annlysis 

IhL toUo\\tng j.mr~:Jgraph\~ t:x~urunc the nnpact .uf '-<lrlatton m the paramctc..tf. of the model upon 

mnntht' nmt nmt rev~) a and hnn.c~t ruttu flll: fever nfetlbrt l<i: fixed at the base modd op.urnwrt 

nt n 18 hoat··day~; month 

I, rice and ( "ost: l able 4 OO~Url'lf:tltS the Jlll}Y4Ct i' fXH'l monthly rent nnd ret't/tCV 9•o ofchnnges in 

pnce and cost from the· ortginal levels A":r n()ted m scctton l. when the cost and pnce vary' 

e-qual!~ m propor1mn and drrt!Ctton~, the· absolute Ynloc of 'the level of rent. vanes hy the same: 

prn'10rtwn. while the rent rev(,) n rcmarns unch:mged, 

Both cost and pnce tmpnct Mgrntic~:ttitly upon the JcveJ ()f monthly rent: nnd rentrrc'- 0
lb A .20 

pcn .. \:'n1 dechne m prwe cause!> m~nthly rent to ti!ll to llS $ ... 10 l :7n6~ while a 20 percent increase: 

· A small p<lfe .. and .. Jme HJdustry t;•rgehng the· Japanese· market: was recently established in 
the ~olomon Islands. 

· 1 rctght costs arc. ht the vicimty of US$ 550ft to US$ 400ft offish. 
\\- noted~ tt is r1Utt1Cttcally equal to the YPt IH. 



m l'OI\t l'atJst!'- mnnthh rcrH tn tan t:o t :s $ .. R4.651 If both pnce and cost .rne reduced by 20 

pcn.:~.·nt mc.mthh rent lid I!- w l ':--. $-87I.fl06 rhc thhcn ;:ould not c.ontmu~ to operate under 
-.uch ,xmdttmn-.. m tht: h.mg wrm Pn..:c m<~r.:,u<)C~ nnd ~'\'~t decreases stgmtlcantly nttprove rent 

and ren1 n.· ... o u In ,•Hher ca~. the \ anatton m t\.mt ~~ '-lrgntficuntl~ grcntcr than the vunatmn m 

t ht: prh:e and t:\l'it 
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R<-ct .. uiting Uimrmss ds),. \nrurnl.,\ttdtion (,\1) ~Utd CaichabiU.ty(qh l(thlc 5 documents the 

Jn1pt.il.:! upun munthh n:m nmt (~\ (In uml hm\CSt rutw ur a ten p~rc.c.nt \'ttrmtmt1lll n. Me and q 

t adl f'Mmmet.:r t\. ·\.a:h:4.i rdut~\c ttl the base mou(el Rent and .rcttttC\ at} va~ dtrecU~· wtlh B 

und q. \\tth "anatmn m tfK: nm~t~ 44 .. n7 pcn;\l"nt Jlent and nmtre\ 0 tr \'ttry Jn\erseh w1th M. 

'ammnn ht.\m~: m th~ mnpc- 4tl .. ft:! JWft.~tlt llem~4~. varmtmn m the eeonom1c variables tf\ at lcmn 
tlmr umc~, gr~~ut"~ruum th~ \anatmn 1nlhc hn,lngt~~1l a.nd flshmg parame-ter~ liarvcst rattn ~nnes 

dne .. ·th v..:th q und xn\t~t\('l~ \\Jth \·t < hernn ,.anatmn t" ~nmJur tor hoth trnm~ pcrc.".Cntl and 

h:' L+ .. n..~mam ~~~mtHlantl\ lc1-."- th.m t.ho~ reqwrcJ tbr MSY 

u 151 

277437 0 .. 139 

OJ65 

q * l!J (J'(J 914192 2144 ()J64 

.. lO 0~t• 246184 6,85 0.138 



.'\gtt or J·irst < ~l•tutr (((.) tH1d Maximum A~¢ (lJ l: The sklJ~tack catch ell>~ as defined by 

c:tJu.ltJon ~- '"' u sttnl.,hltcahon of ~quatmn t based on the aShumptton that the maxnn.urn age ttl) 

1' ,uflicumtl~ large n!lutl\~~ t\' the agt: of first ~apturc Ht l. W render the tenll c''1 '·~-1 !rtl, '1'' equal to 

ll'rn I hr" a~"'umt1tltln hold~ tru~ m the hase model. wh(!re t, 6U and 1~; · 8. The grc~itcr the 

ttlfkrt~J"\.·t· hctw~'C'n h and t. the nearer the term nppmachC"i 1.em Hence" <mly \.anauon that 

rl.'dtH.t:'"- the gap between 1: nnd tt need h~ constdcrcd 

\n nl\:l'c:a"'c: m tht:- a~t~ ~,1f Hr~t ~a,r1tun: h\ one ~~;v· to 20 m<,nth~. or n dccrea5\. in .th~.~ ma~nnum 

J~~l' b' nnt: \l'3J to 4R mohth\ n.,'4Jucc~ monthh hal'\C't h~ nne kilogram tO OntlOR percent) at the 

tlpt,mum. whh.:h '" nnt ~tgm.t1cant lurth<.:r m~.rca-.,c ut dm age uf Hr;.t capture I.~ hhcty W he 

hc\ond tit~,.· \l'nJ~ o~ rf;!'a,,mahlc -ranatum A ~!!elm~ m th~.~ n1.n:xmmm age by 2H months reduces 

monthh hant~t h\ appmxmmlcl~ 14 ktlngramSc ·<G 0012 ~rccnU ln terms ofthe tntpact urxm 
thL' Cl;OnOmH.: \iiHahlet, Under C011Stdemtmn. UlJ~ QC,ChllC :. J.tUt Mi,!JUfkant 

I knc<.:. ~Hn~tdcmhlc ~&anation m the t11a.xtmum age (H"~ktt"~ltU:J... and Ul the :ug~ of t1rst (:apt.urc has 

no 'l!!Tll1kan1 ltn}hlCt upon lh~o,* ~tcld. UtlU Cml"-\!t}Uentl\' no Slpntficant ttUpact UJ')())l the ()ptimnl 

k·'d tn· cflhrt m the Jhhct') nr the Jish~~ rent Am· ruasonnhJe error m the measorcmcnl -of 

rna\ltnum ag~ or Hgc nfiirt:-t CJtpturc shou!d h~re no impact. upon1hc res-ults of the model 



i:.S 

The fhllowmg paragraphs dt1cun1cnt u tvvo .. spcci~H. ~·1nglc gmtr model ot <~c ~~No pursc··S~inc 

1islll~ bnscd on the model outhncd m scctlnn 3. The pursc ... scincr~ nrc ·m~hml1t"Q to tv;! liS \:f:sscb 

ofnbnut Hl''O .. f.200 GRT~ nnd the ~f!t.!C:ic~ tmrvcstcd nrc skiniuck nnd ~dfowtit\, !tis ussumed 

thnt the m~1~1mum y,cllo\~nu ngc is sJgmticantl~ latgct than the ~tgc or fitst: cnpturc to ju~tif)r the.~· 

use of ~Jquntll1n l·l tn modl'f han c!'f 1\!\dt, Bmlogtcal parumctt.!rs were JiWVldcd hy .k•l.11.1 

!Iampton. Prim~1pal ll~hl!lh ~ S\.'t~fll,•~t. SPC" Nr~umt.~a A \V(!ightcd 11\etngc tuna prk"' wus 

dcn\cd by applymg tflC' :·\mcu~:m Tw .l Snlt!s t\ti!MC:t~ltttln\ • ,\ t:St\'.)} f.99J94 pur~c~scint' tmm 

pnce~ nt Pngn Pagu , tn the pnt.~\~ U\ crugmr Jht: ,ntla cmHtuned 1n l\.1dlgorn1 (l <>S9 ·I ¥1) A 

ycnt'Jy U\Ct'tlgC COSt f1~mn; \\\iS <k~tiVCd ih>t11 l ,~, pur~\t S~'llC tOSt data f(Jr the penod 'f979-8Q 

~onta~ncd m t ~SI lC ~ N1lO :.;9\ I h~ ,, .. ,._hmqm:: nr ~n ... :w rt.'gt~ssiol1 \\(1.-c.; used to cxtrnpoJntc a 

yearly Hvcn.tgc- cost hH 19q4 Co~t per honH.l.t\ \\lts obtained by dividmg the l9'M ycnrly 

nvcmg~~ cost t1\, 2 Hi. !t.~. uu~ dlscrch! l.hlat umt w asscmt!:cl: to he 210 hou.HJays per year or 17.5 

hoat-day~ f1o.:r month C.nchahtht\ \;o~:nktcnts wen.~ dctcnumcd hy dt~vidu1g I989 .. QJ uvcmge 

US pw~~ ~-t:lll\!' YPt'r tcnntamcd inl U\\sml (144'4lJ:\n bv lht: Mandmg ~tfH:f\ of each spcch.!!i;,; 

Pnram~tet valm .. ·~o. nn· dnctnncnlcd m l'ablt! 6 

;' WlHl· ,_ ;:/tt,mJ PNO ncccss fees nrc based on Japanese (tllree rmmth tttnvitlg nvcrogc) marJwt 
pm~e~ t!:djt;A, d tHt vunspott cnsts .. w~ cor1stdet· it more tlpproprintc to b·~ose tiH! rC!nt ~·'l:l~Culr~ltnn on 
Pacific cm.·rH.:~ ,:~ price·s~ t11c muin major d\!St:itl:aliou of US purse seine cr~1uyhUuna. 

Soml! variatH111S :o thu publtshcd r;u~£t. w~re rm1da. License t\~~~~ ~;:td 1 tl(crest cm:!s \V~!rc 
exclude'! srncc these arc not l1<1(t ofthe '~c<momic cons iu a rent culculatlorL /\. five pa-n;cnt r~aJ 
oppmi.unu,y V)sl of capjtul WU$ tnduded. which. based (Jtltl l984 .. P9 avcrng1~ US t'l'Ur$<~ ~CAIJC~ C•)St 
of4.8uo.oon. anwunt-:.d to ~~4n,ono t\tU1U{\Uv 

JndusHy sources mdh:·otc thnc tc::lSU~Hll;lc {)pem1Jt1g h,wel.s nre in. the' ttutgt~ of ~lJ0,.240 Hsbing 
dt\ys pet· year 

' A.; noted~ the c;ttchithilJt:V. c(){m!ctent is th~· l1J'<lporHon nf th~ st~uuiin1! tif<X~khlg; hl)l1'•~1St~d hy 
ouc untt of fishing cfTort 



Sktpjr~ck Yetlowfitl 

·l,J 2 

B. t m~mth 202.000 :%3noo 

~ .. \ Per month 026 OHU 

\.t Pet hl''\t--~Jm n onoo.26 ll0000):2 

p l lS~ tonne 9.15 q2:'\ 

l JS$ htlUt ·da~ 2000() ~noon 

·"''"'"""~"'"'''"'J 

r .1hle 7 Jocuments seh:dcd output fbr the PNn purse sc.ttic modd. Umts tbr each tenu a.rc as 
ddineJ In SC\.'UOll 4 rJ~hit)g cflhrt H\t'lges fi·otn 17!\ hoat .. <fays:·li.l011th (l() bonts) tn 1750 b()at .. 

day~ month< wo hoatsl Sktmack und yctlownn .comprise roughly 70 percent atJd ;ro percent of 

'tcld rcspcctJvcl}\ winch ts typtcal of wc~-lem Pact fie J>Ursc .. sciuc fisheries. At each level of" 

etl(lrt. more tt,an tvv1cc· the t1ror')()rtt(1fl of'ycllowfin rccnsits are hnrvcstcd than sklpjitCk recruits, 

a._ tndu:atc(i h~ then· rcspcctiv~ harvest ratios. This it1dicatcs that ycllowtit\ are mnrv!' vulnerable 

to nvcr-ttshmg in this fi5hery thnn arc sktRittck Total yield mcrcascs fhnn 5,054 t to 411126 t~ 

\\htle total YPUE declines from 28.88 t.·11<>at·day to 235 Vboat .. day 

~~ ~ cflf:1rt levels incrc.mse fh>m 175 boat·days:mmlih to l, 750 boat-days/month~ fishery rct1t J:>Cr 

month initially h1Ct'cil5CS ton l~vcl of US $3~837,433 when ctTbrt is l ;22S boat--days!Jn<>nth~ and 
declmes thereafter. Although l1<1t documchtcd jn ·rabl~ 1" rent per mnhth is maximum \vhcn 

fishmg cJlhrt is L.l47 boat-duysmwnth~ lW* munding to discrete bQat units, ll$5 boat-days!motllh 

(66 hoats). At the discrete optimum; monthly rent is US $3,851~929 (US $58~363 per bot1t); 

rcntrev <~-;, is 14.29~ the C!P break~vel\ ratit> is 25.227, and harvest ta1io.s fbr ski}.,jack und 



Table 1.:. PNG Purse Seine Model: selected output 

t 'C. •• • -....ffi t ;/1srung~ ort 

f Boat Numbe. , 

I SKI!'JACK 

f Pe 
! 
l Y1eld 

ll.TUE 

j Harvest Rallo 

i 
l 'YELLOV<i "F.h~ 
i 
i p~ 
~ Y1eld 
~ 
!YPUE 
f ~J~- . R . 
~ h.a.~..;est ano 
~ 
i 
l TOTAL 

Yield 

YPUE 
Revenue 

Cost 
, Rent 

175 350 

10 20 

763561 75065U 

3474 6831 

1985 1952 

ftfH7 U034-

173593 Io566: 
1580 3015 

9U3 8 61 

0048 t~OQl 

5054 9846 
2888 28 E~ 

4674&5.1 ~ liJ1530 

3500000 7(M')t)tJUfJ 

1174854 :' 1075,;,o 

Rent rev co 25 13 ::!3 14 

C'P breab-e~------ ~~-- .2B_D 

5:25 700 

30 40 

738169 7Z6096 
HJ076 13:215 

19.19 1888 

OU50 0iJ65 

158425 15179-+ 

4325 5!'25 
8:!4 7hl{l 

U 13~ U H~7 

14-+Ut i874U 

2743 2671 

13310945 !731413~ 

I h5UOUOU 14HOOOOU 

2820q.:t5 3334733 
21 u~ l\.J24 

__ 27._43 ___ .. .2b_Tl __ _ 

875 1050 
sn oo 

714411 703098 
I&253 1~195 

lt-;51 18.2& 

ousn n.o95 

145695 f4Uii6& 

6tt2Y 76·18 

1 ~:t 1.:;s 
(~ ,:'i)f 0:132 

.:;:8i~.! ~6842 

2615 ~556 

21165862 ':4~:29107 

17~0,JtJJ{1 2IUOOOUO 

3()6~8E·2 3K2~lU7 

l"73~ !542 

---~ ---. :'(\ '\6 

1225 
70 

n9~i36 

::ZU4.5 

lSOU 

OUN 

l3485ll 

8591 
7.01 

iJ26U 

3PoS~ 

:!5tH 

2S337433 
:'4500000 

3837433 

13 54 

140u 
tiJ 

b81:,I1 

?4SG7 
]?"72 

0.123 

13ffJ!4 

Q46() 

676 

U-28"1 

34~13 

2448 
~t701283 

::~ooomm 

3702~8.~ 

1168 

1575 

·90 

671208 
:17486 
11.45 

0-136 

125523 

HD&U 
6.53 

U.3i"? 

37766 
2,..";;98 

J-4933824 

3!500000 
3433824 

983 
__ ____2i.O 1 ..,4 4~. '11 98 

1750f 
100 t 

1 
l 

!>61211 t 
1 

30&851 

17.19 f 

fl.l49f 

I 
12.· , __ 1··_·.3 .. 2·4· .. -.--1··_·. 11040' 
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38041~31 i 
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3041131 I 
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\elhw.tin un! o 104 ond o :.m rcstX!Cti\cly. As nntcd. nhove, a weighted nv~rageprice is used for 

c.~ tpJatk and ydlo\\nn. The br<m~··Cn.m price i!i \lPflr<tsnnatcly US $79:l:t lh section 4~ the 

break ·C\ en sh.tPiil\cK pm:c (tW t){ilC~!uttl··hUc vessel~ \\}\S ttpljt\1Ximatcly us sr~700/t Hence~ lhe 

ntndd~ arc con~ast~nt \Vtl.h tfw {hct tlmt purse seine' esscls me signHkarttiy mor'C cJllcict1i. thnn 

pnll· :md-htll~ vcssds 

Scnsith·ity Ann lysis 

lollm\1ng tht.! procedure m ~;cc.tum 4~ the "icnsittvity of 1~nt per month; rcnt-tcv 0 o tmd hntvcst 

mtto to changes in the model pammetcrs IS tUUilyscd tn the J1)!!owing pttntgrnphs. Hf1ort is held 

rnnstant nt the hasc n1()(f\l optimum of l ~l55lmat .. d~lyS#momh f.hr n.ll senmtivH.y fmalysis. 

I, ric._. and ( 'ost: r uhlc 8 docwncnts. the ~~ns1 th 1 ty or r\!nt pet· m<.mth and tt!tH; rev .1) o ltJ changes 

111 pncc and cost Clcurly. the \ttnahlt:s tn question alld hence the model outcomes nrc highly 

n.!'•pon~t"c t'' \artntiNl~ in the pnc(.! and cost pan.\m\!t.ers As was the case tbr the pt.lte .. atH.t .. linc 

thhcf) modeL a JO pctc(.mt reductmn in price or tl :w t~n:t!t1t matt:a~c m ct1st \\ill result in losses 

accnnng to the mvners or tishmg vessels 'Thrs JX1Scs a signific;:u.n problem to vessel owners~ 

smcc n'rcr the past 1\) .. J$ yc~ws thhu1g C()MS ht1\C mcrettscd steadily. whiJ~ tuna prices have 

remained rclatlvelv r.;tnble .• 

lJS purse seine cost trcuds arc docunnmted ih USITC ( t990:~ .. 9). ~Vtulc th(!re is teasomtblt: 
year to year variation in purs~ seine tut1a priccst the ton~ t~~t:rn l~nds are reluUvdy levet ATSA 
purse seine tunn prices nt Pngo Pago in th~ flrst half of 1994 were similar to prices in l 9~4 this 
ts not true hmvcver of'skipjuck and ycllowtin Cpurse scir1c c(mghtJ prices ut: Ynizu, whi~h have 
dcchned ove;' the past decade. 
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.. ;mut, 

( 'h~lllt.!C tn • ~no\\ ~6 ~- 5 8·1.56 

<.'n..;.\ on \() 0 j) .. ;t~4R·l56 

O~'~o l~JR4~6 

.. t (} t) I) "111544 

;"n °o ~nR\544 

-· _,..._ ····"·---~· .. ·· 

.. ,,"r---"1 

.. ;!no,, 

Rl ·1Nl PER tv1l >Nll t 
. t'hpm!~ Ftr.mcc.?,,) 

.. too,~ ()il·o 

.-34nJ263 ·768071 

--li~J2.6~ \54\929 

1156737 J85l92tl 

J4667.t7 6l6lll"'9 

1!'7767~7 84-7l'l;9 

Rl Nl' Hr·V 0 tl 

L'l1;mgew pfu;u,0 
tl, .. 

·ltl 0 il 0°'o 

t lO 0''u ~ 20 ~·il' 

P->27122 4622.315 

4237122 6()32311 
65,t7122 924:!31$ 
88~712:! 1 1552315 

\\167\22 l:i8f;2315 

-<10 °'i. ~:10 ~-u 

!Changcm ·.2unu .. ::~il .. J42l< ... 2g)_ 65\) 14.29 
I Cn~t 0 o • wo(i 17 8.5 -:l:'i~ 5:11 t4.29 '2.14·3 

n ''" .. 1. 14 -t7"1 141'> 2?.08 28.58\ 
. .w•o HS 14.2•1 l2.8f> 2\l 88 35.72. 

l -------~~--·-- ---~»-~ -""" :~·'} ~.~ .. ~, .... __ ..... ,.~~~·l~ .. tl:l., .. ,_-- ,, .. ~,.w~--;: .. at,.~, ... ".~'"'"' .... JL4:t ..... - ... , ...... ~ .... .l2 .. C>.L--.... -!i.:tSuJ 

ltec .. uiting l\iom~t~s (ll); N1thn·at ~\ttritim~ (r .. l)., ~nd CatchnbiUty fi,)): Table 9 documents the 

scnstt1vity of rent tx~l' month~ rcntrcv ~/a omll:t:1rvcst mHo to ch:·•1gcs.rn th~~ bmlogicnl and l1shing 

parameters As in secli(lrl 4, ~ach parmn~,:! .tr i~ v~tricd in tc• n relative to the base ttlodt>l. As 

would be expected. the impact ~>n rent atJdrcnt/rcv 11~o ofvario.Hmt in skiPJack J>afittneters {Bh Mr, 

q,:) 1s s1gnificamty larger than the inw)nct: ofvntiatiou •n ydJmvnn pilntntetcrs 031, M.;:, Cf~l). since 

~kljJ}ack comprises nppro:shmttely 70 t~rcertl orthc catuh. A ten porcent \tttintiml it1 the skipjack 

and ycltowf1n paramoters cause,!) rent per month to vary iu the raugcs 4t .. 50 tlCrccnt. c:nd l4.-'16 

pacc.11 resJX'':tivcly. 

Ten percent vnriutL>il in skipjack mortaVty ur !,!ati!habhitl~ r~suUs ht ~n ¢ight to tetl p¢reent 

"ariation m s,J ,PjMk harv,~st ratio. While a t(:rt }JCrCl!tit Vt!ria~ion lll yeHowf1n tnortatity 9T 

catchability r~;;utts hi a sevetl to eight ~rc~nt va.ria.ti<m in. y¢Jtowti~. hax'V¢Rt ratio. lfa barv¢st 



ratio of o) \\uuld f\lll\tdc the MSY Jhr ~cllo\\lin (Us i~ the case wtth skipJnckl httrvcst n\(i()S 

remam ~1t rca~onnbh ~ale h!\ cl~ fur both \{X!'ctcs .. \\lthtn the rnng\!' of doctntlentcd 'nriatmn 

llm\C\I.!f. tt *'hould he m.1tcd that ~clio\\ tin r" n sh.l\\ gmwmg .• loltg. h\cd spc\1u..!s cumparcd wlth 

"~'P1ac". and ha~ a lo\\·Ct mmuat rate or nunh~'n. nud ts tht!rclhrc more \ \llucrilbl!! to ovcrlishing 

than tl\ ~k1p1ack 

1 able 4 ~enstn\ tt.\· nnal\'l~ rccnutu1t:t hwmass. mHurol mtnUnn nnd cntchm"tHy 

Parameter Ch~tnJtt.• m Rent I' inrvc~1t Ratto Hmvcst Rutt:~··l 
,J?amtpctcr 

BI.Mt.th U·0 n 1429 

. Jik 'llill.cL~ ---~Y gJ!Q.\\'0!1.~ 

0.104 <1249 

rs~. MJ. q: 

1 lCP'o 5786193 2003 0. 104· 0.249 

"'fl) 0 o l9172o6 766 n tn4 0 . .249 

•lU 0 o 4611459 IJ> 64 Ol04 0.249 

.. to Ill) 3091400 I l80 (1.104 0~249 

Mt + 10 o., 2260269 8.91 (1095 0.249 

-10 °a 5757064 t.tr9; (), 114 0.249 

t l0°o 3320768 12.57 0 .. t04 0.232 

.. to aio 44693)} 16.21 0.104 0.269 

+· 10 °n 5568503 19.42 (), 113 0.249 
-.1() O•o 20994.37 8.33 0.094 0.249 

·f 10 ~iO 44Q9()9l 16.0J 

-IQ~<, .,..,._,._326622i---......:· lu.2:u.t..J"'-2--L ____ .. . q_.: __ 
0.104 0.261 

_JUO!.- 043ll 
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In the fhllowmtr ~m.m.ru~1hs. the tmtcmml mtentchon betwoort a domc~ttc poh!·~l1u .. Jine fleet ~md 

t1 dt,tnnt wnter r'.Jt~C &CHll.! f1Ct.~t 1S ~UUll\SCtL b••sed Ofl the llhHjc( dev~Jo~d in section :t ~t'he 

economtc fcastbility of' such un uucmctnnl nnd the unpnct. npun the sktptttck und ycHowtin stockii 

are analvsed 

It ,.., tbo..umed thm hoth tle~t:.. range throughout the PN< i H"'ln!n 1.on~. atld hcn~t: Hlih the smnc;; 

"klptacl-. and vt.•llo\\lln stnd-~., lh•~ Hl1f1h~' nn u~suruptum t.!mt thi! r\!\trtettnf\5 upon tho rnug.~ or 
pole·und-ll.nii!' \0s~cb that 4!\t'·acd durtnt' the Jtt7n\ (lftd ct~rf\, t9HO'~ no Jnoger Hl'Piy *f \~o 

\1 .:"dopmenh that \\ould str~n,gthcn th~ \ilhult~ of tJw .. R-"''ntt'lf1tmn nr. t 1' 1mpm"'ed tc\!hrmlogy 

m h:,ut c•tptuf'e' and handlmg so ar.. to sJi_.HuficuntJ~, reduce the mortallly ot hmUish nller c.uptur~, 

anJ 11 l the dt~:o''"n nf llC\\· hmtn"'h groundh or the dt!H~lopment of ~mwm grounds thut were 

pre\ •ou"\h unused or nndt~r·u';eu·· 

JJ,llc·o.nd~lmc cutc:hnhi'rh coc1Ttcumt!~ \\ere detemtmed hy dt~ndmg PN< i po(e-nnd·hne YPtJE 

dal..3 I";\ the stundmg stock of cuc:h spcCH-'."- Th1:\ rcnnumug purse scttu: nnd pole and lute lleet 

chaructertsnc~ und sdhng t~rrrmgem~nts, nrc as, defined m sections 4 nnd 5,. with the additionut 

as.-,umptlfm that the pof\-HUld,.fmc fleet is limited to 44 hmU~ !the Optl.ll.Utll dctcrt11Uled m 5eCW:m 

-I1 ·r 11hlc 10 document"' th~ model parameters nnd their n~sr)f.~chvc vu'lues Units nre as 

pre\ tousl\ dt.!fined 

· · Socto-poJWcal problems ted t<l the closure ofsomc bait fish urounds to the pole .. Etnd•Hne ll~et 
tn latter half ofthe 1970's cWonkowskJ l98U). 

While the nurr1ber choS¢n is arbitmry. two justiflcmions can ~· given for n. Hmit~Uion of 
\C"'cl numbers First~ there is likely to be some form or quu•ltity re~oitrictkm in the Jupum~se 
·,cflmg arrtmHements. Secohd, lhc r~.s~lL~ m se¢don4 indh.uue that JXlle!'utld~Hne v~ssefs, could· 
not opemte profitably ttl PNO lfu farge proportion orth~ catch was sold to cttnneries. 



f )(!~Cnptmn Value 

B 202000 

q 

P. 

f 
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70 percent. nnd .~o perccmt of th~ s>un.e some catch rcspcctivcJv. wJHch IH iypicnl of catch 

rroportmns m w~Jstem PtlcHlc putsc seme .thh~l·ie& Skipjack und yclfowiltl comprtse 

r.:~rccuvcl~;· about '>tl percent nnd tCI1 .pcrucnt nf the potc .. ;nt!.* ~inc catch. which was tru2 on 

a\&;rag.c of the PNG pofc .. a,nd .. hnc fle~~t uurm~ l970 .. SL 
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\" pur~c '~Ctnc clltl~t rncrcnsc~ m steps or t75 trom 175 lx>at·dav~:ml :th to 1750 bm1t .. 

dm' mnnth tutai 1i:Udiu:c lhher\ nmt and pur~c '{)eme rent mcrcnsc to a mtndtnut11 when et1hrt ts 

I t I "'ill ht)at·da\~ month and ~uh;,~qm.mth \.icdltl~. lJuw~\."Ct". tn terms Of diScrete l~1at WiltS.~ the 

1lf1Timum k\d'- ,\t .em,rt m th~.~ "'"1mhuwd .,urthc~ tl"lu.~.;.. and thC" puts~: sl.*tnc Iish~l} arc not th~: 

\lUll\.' hnm th<.~ \tandpmnt of lltt.• eomhmed surH1cc thhcl)" 1he' dtscretc optmmrn Is l.032 5 

hoa1-d~\' month t ~~} hm:d~l .i\t Hn' lt!\cl uf dlhrl the nmnthl~ nmt accnung to the owners of 

pur,~.· '4:mt: \~'*'it.~J, ., I:\):~ h07 oR\/ \\:fuft~ mnnthh. total tt~h~u1 rent'"· t fS ~4."~nJm,. Fmm thr!. 

... tanJpomt f;f th~ put\{.~ scmt~ H*-lht!n th~ dt~r4!t.e nptumnn ll.i 1J2H bnat-davsmonth Ch4 ho~ll!;~ 

\: !lw- k\1.~~ ,,f l.!'ft~nt nwnthh. n,:m ruxrumt! h• i\Wrt~Jr..,nf pur~,c ~cmc \e"i~cl" ~~ l ~S ~lh240Hh. 

"~,, k m~ 11thh tt~ta~ h'hi..'f\ ~·~n~ ¥" ~ ·s ~4 ~t~ 1 

~mu hoth tll:;j}t"- ar!..' ~nmr~t.:lnl~~ tur :h~ -,arne tuna f.;wd.~" pnt~~·~utd··lmc vtcld' arc dependant U:l 

pan t.lf'tl!l pur"''' "~mil. \ l.;Jd., nm.; ; ntt~nu.:uun ~tl.!'tl1~ lrmn th~ 5tnJt.:ttm: nf the model as 

d~·tc.·nmnl·d ~'· llquauon f4 ~~\n\ \~trtatwn m th~~ Ut'ttantanenu~ t"(X'ttlktent of fi<ihmg tnottnh~v 

tmm .t ~..m~!ic ~reu~~ gt;.ar .. f~flC mt\.·ra~·uon r L l '"'JU mverscl\.. cfl\!ct 'fhc vutld oft hal species by all 

,,th~o·r ~Jcar-tt~pet~ l ht"' ~ouM ~:nh~,~t tmm change· m hat\C~tmt! ~tlktcrtc\. tc. change~ H1 the 

-.atdmhiltt\ ..:,~nkrcnt q, 1Jt u~ thl..' lch~1tli cilort apptmd h\, £CUr type J, .t;; ., changes m 

i h~.: e:tkd HI l'hl~h ~haut:''!' a" ~nu ... tmh:d m the f;lthmmg t~tra~rat,h' 

\-. '" illu~trott!d m ·1 ahfc l L an mcrcasc m pur~ scme efl<u1 results m a decrca~~ m polcHltld .. Jme 

"tdd'- 'tor a gn .. ~n Ic'd u~ pnfl!,.auU. .. fmc i!tlbrt; In Ct)nscqucncc. polc-and~Hnc rent dcclmc<> a.~ 

nu"c ~me ctlhrt mcrc:l\i~•, fahlc t; doc:uments I he unpact or.a chang<! itt ht1rvcst en1cu~ncy thr 

one gcar .. tvJX! urxm har\.;~t und rent ~)f both gear r~pcs lt 1s assumed that a change in harvest 

~..·fl h.le:nn tilr une pcar.-t\pt: cfi~ct~ th~ cutchah1ht\ of ~:~klpJa(.;k and yeUowfin thr that gcar ... t}'PC 

lqualh .\~can tw ;;.,ccn \,hangc~ m pol\:·Und.;Ju1c cutchnbJht~ 1mpact invc:rscly upon. purse seme 

httr\•.~"'t' and \H\. \-:r"a. althou~h cnmp~m!d wtth own .. ~teld cfl~cts the cro,s .. yteld effects are 

-.rm:tli 



1 \fit' 

\il 

t'banc~ m 
Paramctt~r 

· J0°n 
tv~~~ 

Potc .. antJ··I ml! 
)

1 sctJ , J~cnt 

976017 

,'1e.l71 f404llR 

J94H 547iD 

71·~(} 9Jt)t}4(\ 

218u lU22l8.5 

2n:!OJ l58601J 

26~41 J62820~ 

28474 5688178 

.. .:!J!ll~ 

'-ot~.: Pok·-and .. hnc and pun1~ f..\!UW \!tl<nt l~\~b me held cun~tunt at the t.:mnhmcd suriacc nshcry 

1lrumum ot t1J8 bmlt..J~l\\.month and lU.'~ ~ hnat-.Jn~·~month tc~(X!CU\dy 



CO'< 'l.l 'SIO:\S 

t rom an ccononuc pcrspccttvc~ the le\cm ,,1 access fees nnd the intensity of.rcsmJrce usc need to 

hi.' a""'c'scd m tcnn~ t)f rent. and Ult.* •• uou~Jup belwcen nmt unu nshmg elnnt The model 

~_h_•, doped tn !-.t.~tlOtt~ 2 and ~ pm\ HJC~ H means of" H!-.!'CSSutg }'XiS~thlc rents fmm a runge of'JI~hcry 

'tructure~. actual or hypothchc~l. and. um.h:r ct:rtnm (:Otn.htiuttl't~ u mc~ms of dctcmunmg optnnnl 

"-'' d' nt dltlrt 

Wtu:n apphcd tu the PK:O surfac-e tumt 11\ht~ry. tile model results suggest that domestlc 

tn\tll\cment m txih:: .. umi·lmc th.lung could he n.-.cstablJ~hcd \\tthout ~tgmficar1tly undcnnimng 

the '-Ill' or pmfituhHll~ oftht~ purse, \~me Jl'lhCJ) Based mt the area that was fhhcd In 1979. the 

rl.'-..ult-.. mdtcate an opumum of 44 polc .. ~md .. Jun: \~ssels Hm\C\Cr\ lhc prufhahJe OfX!rtllJ()tl or a. 

pol\.'-and-lmc fleet dcpcm.l"' s;·t·un:ull~ on tr(."cC4..~s~ to a markc.!tthat aflhrds pncc prcmtutns fhr rU\\ 

tuna. "w.:h a~.t thl! .lap,.mc~c market .ofYm1u 

da . on the pur'iC scmlt! ~Hl~lhMs • .rents Hl the VlCU1H~ of 14 pen:cnt of revenue ibt lJS purse 

~l!mt: ~c:h~d~ opcru.twg m tht.!' P-t-YG fi~hcl) an: nut um.casom1blc Not ~urpriMngly lmwever~ the 

aL"(uratc c~tnnaum1 of· nmt '" de.pemJcnf. upon nccumte Jlammcter J.!~tmlattmt~ which demonstrates 

•.hat conunucd bmlogn:at research~ the gathcm1g of accurute fleet :-,tati'itlcs and vessel costs~ ;,md 

tuna marhct studtc~ arl.! en !leal to good rna.mxg.crmmt 

c >ptunal pursl! ~cme t!tlhrt .Js estimated In t-x: {)6 vcsst,ds of l ooo .. J2t)(J GRT Cutremly, J 18 purse 

'~mi.! \c~~cls ha"~ acc~s;.. to the PNG ilshmg lOne \Vhdc mnnj· of thcs~ \esscls may he smaller 

than the standard stz.e u~cd in the :.mal~;sJs. and mny Jish in the PNO zone for Jess than 210 dQys 

per \car. the ana1ySJ!i r,uggcsts that there is n danger of~cononuc oved!shmg gt.veu the current 

potent uti IC\ cl or ~.!tlhrt m the fishery There lS ufsu tht: r>ott.mtta.l fbr biolot!icni overfishmg of 

\t:llowlin stock~ Jfr:ll(nt lc\Cl1'J continue 10 rjsc 
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