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l11e standard fish~rybhJ .. ecOlll)mic model a\~umesc(m$tant IlflCt1S of n~h* ((l~t~offi~hing., 
sustainable yield t\udsieldcu.rve,ln Jlra<;tice nmlc"f tbese things. ate' everklUl\lUllhr sure ~Uld 
:d.ifficuldes arjs,e in tlsingmnst modeI~ in Usneri"e1i management .l~ tbey ollent:ltit 1n capttlre tile 
essence of fhf! deciSions [ucing fishermen. 

The tesecarch outeomehas \leen. 'the development. of H static spT.e<ldshe~t model which allows tin: 
testing ()f jnlp(\cts ofalternatlvocnleh manngQuwntarrnngernC111s. The 'IU(ldeJ is suitedh)(\ ·wbnt 
i1" apprml(:ll~ with alternatJvearrangcmcntshcing tested for a: range ofindustryparmneters 
determined by the user. 

Tbe mndel aJIO\"vs us 10 cre.cp ar(~und the I"ange {)f pt1ssible ccom'mictlutcomcs fmma 
hypotbclic.ll bh}~economjc tl10dcL ',Fhe aim being to highlight the dircctitm of nltwemcut in 
industry f~turns c 

11usf\tsear-.:h w.as gtmport~d hy fund~truUlFlsht)ne~ Rt.'st~'!u·.:h ~\nl~ ()C\i\,hlllnltmt ('\lfJwr~tHl$1. ~nd 'frmnthc Snuth 
Au~trahtUlNI".rttlerr. Zf1nl:l Utk:k t,\)h!'!t~f Fi~bt:.fI.llcns A'ii.StWl(dH)fl. ~111C aMl1'ihul\;I:.' ild theSuutl .• AllSlnlinUl n~~t'~u:eh ;md 
!>e\'tlutltutwt It\sbhHenml J'nmilry b,dustm'lI SOIJlb Allstrah.«., nrc tdJ.(l ~\j,;kJ'iuwledSt!'d. The !:o.ot<:ntl- tlf On .. 'pnpt'r ;,tn' 
t~tken irutn th~ fnlblw,mg .epurtt.f:~ 

SAi',;ZlU,l:A. Ot)91). l~Rpc...:1i"x·AJ!~t.· E~~nJuabl1ft .. (\1 Rtl!:h L4~INt'r FI';ht~O: ~t~ma~",mC'QUrnU1£t·rtle1tls:. ,:."'O;.J,,,.;"~~ •• ;·._·.;.,~ 
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'the dcvcltlpmcut of :a 'fr.t\n1c:wftik 'for cct)nml1ic:analyses wasprimarUy :lnteuded for .use in 
~lsses$in~ . an(,i jllqging catch mana,gement Slrnlcglc.s for 'the South Aust,'t.dhllt Noxtllcrn· Zone. Rock 
Lob5tet r:IshNY {SANZRLF), 

Assessment and judgement involves asshnilaUngnnd analysing new inforuuttion and, h:s50ns from 
experience ofpnst infotlllutiOtl. (i'Ol)d judgtHlle'mis atlittlegrnJ 'Purt o.f:' g(lOQ dcC'15inns, Success. 
especially in nuuMgem:en.t:nf fisherics lf often· requites. ;good. ftlt1Une ~tsweU. 

,Flsbericsare mttnngoo he,~.ause r~guluted' 'Usc {lfc(lmmnn pmpe.rty !,(rsnu~ccs)s<;lnimcd to he more 
economic:dlyefficicnt thallllnrcg'ldatcd: use flndopel1 access. . Without pr:oper 'fe,g~llati(ln, over· 
~~l)loilntitln ·{)f the res()utcc:uldtoefficielltllse lJf Inbmlr tlndcnpHt~f .can oc.cur" 

l~Qnefits 'fmmau individunl nctl.n.g toconse.rve the r~sourcearc· shnred .by aUflshctmfJn~ and costs 
ftom exploiting. by (me fishermen are horne b}t aU l1shenmm, Tl1etefbre ~under. .open tlcces:s. 
whichmenns fin forma.IQt informal fllQHSUreS it) (ostrtct lltiUsntiml (If .the rCSOUfce" the 'tragedy 'Of 
tile ·conlmons·" is inevitable" ~rhis is lhe teasordtlg undedylngmauag¥!.mctltetforts in Australian 
fisheries {SE*fFXA. 19C).{)J, 

Wlthtua.l1agenn;mt.. the' 0Pl)ortunUy exists to use tbe resources r.equired in c~\t:cbhlg 'nsf} more 
.effieiendy by rt1sUi·cting t()tro fishing effort "fhe net return tn the resource can beinereascd, Tbis 
isdlC :standard fisheries economic model used in llnmy studie~ of ('lpenaccess sohHilms SillCC it 
was first explained by Gbrdou (1954). 

A fundamental ,goal of hlolngicruasscssmentis th~~estimati()n of the long term yieJd of a fishery" 
he it the ma:x:lnnun sustainahle yield fMSY) or maximUln~{momic yieldUVU!Y} and there ate two 
general methods used to estJmale them, One of the methods .requires information ntl a large 
umrtberof bi(tIogicaJ par.ameters~ including growth, nlOrtaUty. recruittnelltet.c.. If lherE.~ i~ "g;()Ot:f 
infotmatiou avaUttble for .all ofthe.se factors dum this may be dIe superior met.hod {J'ttescotttlmJ 
Lewis. 1(92), However. there is usually insufficient inlhrmati(Jtl available toaUow its 
application, • 

The other methOd is known as surplus production modelling. This meUl{)d ignores many nf the 
biological processes that occur in u. population alld relatesob.scrvedcatches to u range of ac.tual 
effort figures. Thebio .. econou .. ic model is an mtempt to SllO"V the various relHtionships between 
the hiological nature of the fish stack and the effects nf fishing it. A nlodeiis 8. simplific:atitlU set 
up so (hat the features of the fishery ctulbe thought through:. the aspcclswhich vary enn then he 
iucorporatedand thenlodel hopefully nmde more realistic. 

If the long run yenr in year out yield curve can be determined afnng with costs of production (uld 
prkes~ then net return can beestabHsbedusing the traditional Mf!Y model. lhlllH"tumHelywitb aU 
theoretical models there is usually It large gap bet\\r'ceu the conceptual unaly)is of what happens 
and what. occurs in pr.actice. The standard bio"economic model assumes constant prices flf I1s11. 
costs of.fish.ing. sustainable yield andass()ciated yield curve. In practice mme (If these things are 
ever known for sure. Even if they were"!; thC;y could e}muge dtlUy as unpJ'cdicUtblc· influences 
come into pIny. 



~tho illtllUeation lsthnt 'CcOtlOJ~ie . rcsults,for nsherfestItidpt'cdietiO.J1S . ahontpossihle cco{lnJllic 
outcomes 'fr(HllChanginga 'Jnnuagctnent:sySt:cm~lr~ lmlikcly to bequ~mdfied Withc(lnt1dencc,~ 1,110 
pt)(~ntinl resultswlH hechangjngconsmflUl~ • Dift1cttlticsotleu udse h",.cultSemost:bio-:cconomlc: 
models faU toenC~lmp~~ss thepr3cUc:(dlties of re:il life nlatl~~ctnef1t tUld theobvi<ltls difficulties In 
esHnHlting. Iheyicld futlctJonnt fish POlluhttiotls. 

Kearney (lQ8.9j; ;suuUlla,dsed lhepnsitioo frmn abiologicnl perspeetivewhenhesaid; 

'J11C ~tudyoffishpopul:ltionsb fltlimr1recise science. Even uuexlilulted fish 
:popuhUiohS ,tlucmat(! in .response. to ,cnvirottJllCnull' changes' such }lS$.(mSOlh rainfnl1 
and m:Jj()( i)e~m()gr~IJ}l1Ic distnrbm.1CCS. . When mnl1\s 'influC/lcc.inu!ttlctsund fhe 
dcnc~ltebnhmc~ ·betw~tl .prudalor~ pte):~ ,;md tbe tottlle~~)systemis ebal.lgoo it i~ 
hllP()~s)hh} lllptcditt 'wUhcoul1dcnce Wh:'1t the long t~tm:effcclS win h~, h is 
thc:r~ft)r1;t impossibleu) he precise in e.slimtlting· future resoutcc~lbund~Ulces and 
yj~hiproJeeJions "parlicular},>' wbe'l (1JlC: is w,orkblg in an environment sucb itS tlle 
se.a you :can:'t I!\'·/J·n see Jhe .atlimaJ~ },,()U are studyingl 

\Vit1:ttechnieal and stock eon.sidcraUonsumlcrplnning allY fishcryccl1110mic lluulys:is·.{\nowitllthc 
dearth t)f ,good:luformation,nhout the stock. ttis e;L\Y to lmt,l¢rst~m(1. tlU\t the results; ofc.ven the 
best .CCOl1t)mic analyses \\'.iH sometimes befIt n tenuous rchuionshi(lln tc.ality, 

~rher~f(1I:.e the most practicnl .a.pprnnch is toe.xpl,)rea range of po:}sibiHUesusing aU 'Currently 
.uvaUableinfotnmtitlofund 'lnak:e judgements nbouttlle results which emer.ge frtltntlt\,*unalyses. 

3.1!JlltSOUTU t\lJST~AJ~U\N NOR'rnJ~RN ZONI~R()CK LOI.~~"trrl~R: lflSHl~n.:\' ,. 
TUECASE srt:'J)Y 

For many years Ule NortheruZone' fishery has operatedulldcr tU)inpm .c{mtrnl!;ystcm~ namely a 
defined se~~SQn from November 1 to May 31 ~ restfictlrms rHl minimum j'hh size and the taking (If 

s{luwnillgfemalcs,;pot desiglt; limited entry; tmdtl1~lxjmum and minirmml .pUl holdings fell' each 
Hc.ettte 

Totalcatchiuc:reased from 1986+87 to 1991 .. 92 b~~63 per cent tn1220 t(lm\c~, ,pt)tlinsandc~ltt'll 
rate per p(ltUft increased by around 33p<!fl:em fordle same period" Ai tNul of j950 p(HsarC 
lieensed fm~ use nnd nnaveragQ .l)f 1:85 dn:ys of tIle 212 days nvaUable were f1s:tted in lqQ U91. 
Adjustment of fishermen nut of the fishery has \)I!curred 'and Rt H"en~cs remained in {993. 
comp{U'ed With lOS Hceneeswhichc~istt.'~l in 198Q. 

Amonglil fishermen tberente desires ttl cSUlhlisb mantlgement Mratcgh$ whIch bcttcraHo\V 
improved cfflcienry in catching. OPCrtlticl05 ttlgether with the llexihility in cmehtng ljnle~ ,tnCllpturc 
price premiums on otTer out~;de the cnrrent!>ca.son, 

Tllcrcnre a tmmber of Je·nturcs nbout the Northern honcfi'lbery \\hich render upplicathmfd tllu 
tltandard hio"cC(1U(1mic 'modelJ.css than u~eful; The)' include: 

insuffi.cict1t ~t()ck relationship information; 

fm infnrmatioo{l.bout the .pmp(lttjnn (llinvestmcnts in hoittsand geal which is :aurihut4thfe 
toth€! catthtng t'lf {\lbet speCies \u~b as ~llark.marine scalen~h specit.!~ andking~Tah~~ 



no hlfo.rtnuti()ll·ahouthow~,haugesin the supply orlobst~tsJna l)articulnrpcri.odwll I 
affect price.; nnd 

noillfornnttioll i\botlthow dhnitllsblug ;r~ttlrnsin,1pncton nshing(1per~\ti(luS. l~lmt ,is •. t\5 
efforthlCt·!.m,scSS<lC()sts will il1<;r<mse mlti:rctUrtls for Ull exIr.a ullitt)fcost may dceHne. 

H·(wtQvcr ~ some ccollon.ticnna(y$esC~lll stiU'beofllst!lfl showing the ditcctlojjoJ'tnovcmetn in 
:indllSlt,}r m~t re(ln'u fromclHil~ges . in Jlshurypal'umctcrs for agivcn sctofnssumplitmSot 
·CitcUll1SUmces. HC{lIlomic nualyses mny~l\s(lb¢.usc(tll. ill highlighting lh~1sepnfnmcH,':rs\vhjch 
'have the largost impact" 'thcfahyprovidh)!5tUrccUon for fur.thcr nne tuning ,of tllpkcy 
r:clationships. 

the SANZRLF 'was used asacasc .. study in tbedevc)()pmCJ1t(l} n framework fttr the·ev~dnation of 
alternative management strategies. ApOSUll survey was undennkcn ofttUtlsllctmeu who heldn 
Ucellce to fishft1f' 'll)cklobster duriugthe ItJ91192 sensor\' The stlr\f~~~c()llectcd demographic 
itlformntkm(agef .t1shing pott,cxperiencelttc.chnical hlformmion(cntch d!1t~ltgear dQtails.); nod 
nhanciat inf()rmm.ioll (inveslmem.ushblg. nlld bllSitlCSS expenses) Sta.tisties and inrorma~ioll on 
catch histt'lrYCweight~, numbers). and nshtngeff(lrl (potlins, days I1shcd) wereextr'tlctcd from the 
South AustrnUml Research and t)evelopment ItlsUtul~ lSARDl) dnu\b;\se of 'C'ntchand Effbrt 
Recotds~. 

A *\vhat if't apptoachhas been adopted in tlml the rmmy tmktlO\VJlS ahout the fi\hery mcnn a 
'numbcrof guess~s tlhoutcatch~ fishernlco's respouse to cl1.allge. and ehangcs incnsts of 
prodm.:tiou, htwebeen m~lde. That is: for a 'ghtenentch range" pcri()dic catch rates~costsof 
fishing and prices and a.chango to fishing operaUonsi! what is the relative magnitude nnd direction 
of movement in industry Tlet return in a given year?, 

IneSsencewe arecrc.epitlgamnnd lhe .mnge ()f pos~lbleec('momic outcomes (roman hYlmthet.iClll 
hio .. economiemodel Wllidl is based on a mi~ of ~hard~ and '~o1r data. 1~n theextelU that the 
mode.l is n tensOrHlbte appmxhnation tt) rMlitjr r the aim IS to then highlight .chnngQ5,whie:h nmy 
itllprtweefflciencynnd<-"Conomk performance-in the l1shury + whilemnilllaining prHential cmchat 
around current levels, 

A number of nssumptionsand guesses huve been neccssar~r ill ordur to c31,ture the impHcts rtf 
altcrnativccatcb management systems" I!of .example,. it is not kno\vn what will happen to 
impottnnt parameters such as catcb rates~mdpri.cc sh(luld cutching operations sbift from the 
current 'Sensontu the winter months. MoreitllpottnnUy :it is not knO\\'nh~w.' individual fishermen 
will respond tn the changes, 

The purpose: of \Hldertaking the resel\teh \V1!!; l() provide informntion nbnut possihle t'ChltlVI! 

rankingofaiternatives under the same set of f:Lt;:SUtUptillns~ audalso to show the direction of 
mo\'emenl in netimlu~tr)~ ,return from ~1 change,()f particular interest were: the relative potcnthll 
economic performancc\ ()f the industry under existing manag~l11ent arrAng(:tl.lenl. under fishing 
dOle management ,arrangements ~ind under quota. A55c~sllu:mt(l:f the CIlrrent perfomll.tm:c \\lilS the 
sl.urtmg point ()( met.\."uri11g stick ~lg~\inst 'which aIlernan~le5 wete mlaJy~eu ~''ud ranked. 

"111e research outcmne has been tbe development of astanc industry tnndal which uUt'Wft the 
testing of itUptlcts of nlternativccatch .management nrr,mgemcnt~nndcr CtlnlUtiml~, whetl..~ 
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fishc.tnlcn :+lr~a<)S~Hll¢Q.t(lbCi 't'tldQnttl. no(l s~¢ktomt{xhl11s¢prot1t~ *111cmOocllslcJ))per¢dby .th~ 
numerous (ltn¢(icalc(msidcr~lljOt1swhiCh ha;ve.bcCllraised :by :nsb¢tm~Jl. 

,.It ought to henotcd.llct¢;dunn~suh5rclat~ t(lindostry as. a ,,'hol¢:tlldth¢ ~n\'e(ngt!~ l1shernl~m and 
it . sh()uldalsobc tcolembercd lh(lt lhu.a\'.e.r3get1sherme~ is yet to tm located. As ·well. UtUt! 
lnr\lrtl)~tion is gcnerntednhout the'distributional hnlmctso1chnngc:s b~tweell .fisherun,m. 
B(}\\re\r(!f~ ttJ~stteogtb(tfn1e sprendsh~~t 'a,pprom::hadt)plCd lsthn.t: the <mmJel. cmJ 1m uScUta 
examinf!;indivldu:~l.imp.ac:ts :given surficiont ·cost .of 11shillg and cntJ::h rate int"otmaHml for Ihm 
Indivtd\Hll. 

AS(1ck)~ecollomI¢ survey wa~ d~signed :in.CtmjnneHoll\\iith SARDt and JisbettnCI1',lpilot lC$t~d and 
tb¢u seot to theS4 liCCl1~e :ht)14er~ in August 1994. ~rhe .survey was aimcut (J1terolla, tllcollc¢1: 
detnih::d IlltbrttHnion (>tl ·tlH.~ cus.ts:tnd inputs of ·t1S:.hillg~nshingeffhrt amlcat.ch.tlndoJt· fisfung 
g~.ar. Individtmlfisher.rt1cn'ts m.mnhly revenue nod prices fCi!ceh'cdwere :mnCIJUe,ctoo as pati ·of 
lhe survey, 

A r:cspo.nse rate of 62 .pet cent wasadm.wcd lie 5:a~urvey Jhr{llb'\'Cre CO.Jllp.lct.¢dnnd. returned). 
The .response lothe survey :Clwets 6ljjercent nfttle total nuo1herof POlS Hcensed in 1991i92~ 
undarouno 50 per ce.nt {If licence Jmldcrs from. withincnch POt ho1dingrange, 

RC$u:hswet,ecoHul~d und nonlysedtm ~l:C{}lnpnter sprCi1dsbeet lltagram, A number olecouomic 
meusures\\'credetermincd~i.nehtd.ingoper{)tingaod()\fednmd e,\lM.andnet: return perp(}tUft. fler 
day.fishcQ: ~md perkUogrrull afklbslcreuptut.oo 1c ~lS '\lcIl as the retutll un hlvesnmmt, rhe 
nnall's¢s . we.temade fbr(!ach. indh1idu:d and then ~rvernged across the :indusfty ihr the current catch 
management ~lrrl;1n!emenL 

Suw~y res.ltlts~where p~:l~"sibte'l ,'.tete eheck~d ugninst()thercxt~rmd ~lr indepel1dcntStl\lfceS of 
·infotmatio.tl such as tht:: SA,RDI ("(Itcb &f~ffort llatauasc, Two imptlrtant 'l1l~'lSurcs. llam~J)? 
3\rerageentch rate ,perp(ltUft and rlVCrilge da}~11~hed for Ule 199) 192 SeaSf)1l( LSJ:kg and 181 
dajis Jesp(,,~Hvely)cmnpared well 'with the SARI}} statistics{)f 1.52kg nnd IRS Oa)t5. 11te 
siu:l.Unrityof (fIe 1WO measutes (!stnbH51tcsconfidence irlthu survey resu!ts pr()vidmg 11 fair 
tep.resenmtlonof the hid\lstry. 

Theappronch taken in this~lmdysis. with regard toe1!ltllblishing a catch range lo\,\;>itlch 
mamlgCU1ent str,3tegic!) °c~m he tuUored. was t(1 determine tl "'target" :r~ulge based on Industry 
catches. 1110.average annuaJ reported ciH,cb for the five yeats to 19Q2 .. Qa w{t.satound 1000 tannes 
nnd ranged from.810 tou.nes in 1987/88 to ll;htgh tlf t2l1 HHll1cS inll}(.)l ~92{SARI'n. 

The range used ill tbis study j~ tnc;pmential range th~lt is Hkelyunder cnrrent mamigement: 
~ltrang¢ments :usingth~ nverngcmonthlyt~atchmtes calcul'fted sin~c the 1981188 seaSOHo. "fJHsis 
~5lunated to be fttound 1060 formes.. In other words .• if all nsherrmmn~ll!~de¥cr)~ day (lf01C 
eurrent: fl99Z,l(3) season and Uftcdall of theIr ptw;. ~{~ch da~r except 11 day~ 'lnst ;f(}J; weather. the 
potetlthll totnlcatch f()t the l)oaSOU1 uSI.ng the avcf(tge monthly tmch rUles over the last fh'C' ye~\r~. 
is around 10601tlJ)ncs. 



i'hiscnn :b¢r¢ptas~ntcd :maJhQmnticnUy astbUuws:" 

l~()feJUiaf. C(uch ;:;;. (5 yt'aJ'vwlf(1$1! man/hi), ((itch t:l)t(!/p(Jllfftor1!stitilall!(I;Hflm(!~eqttll 
;tnt:!) :~~ tt(),talQJYlflflblt! i/~lJ' per momlt '" J(!J'3~d(JJw MSI Jo: W(1QtltN1.,t (Number of POlS) X 
(p(Jtl{{/irifflf:W 

All nlanngcnu~l1t(}ptiOllsnJld:tegulntiollsarc iudjusted stlthnt: thc;pluenUnl ,catcbealcuJated lSfltor 
about the 10001(\ 110QU1ilnes Jlotenll:iL 

The. 'trtek ·of a s.ubstat1Unlbit)JJJ.gi(!~tU1odellhiltcourd p.rCQJel :thep()nseqtl<~neesorelmnghlgfi5hin:g 
Cfr()rttl~ fishpoputndOJl undcut.ch tmes mc·ans. that :it is In~p,\sstble t()iPtePl~t. win): tmj~1lceutacy 
tlle.l.onger lC.rm nnallJ:inlet)lls.~w;mct!s ,!)r~my ~h~H1.gcs in ~rrt)rt~:whc(hcr. they be vdlumnryot" 
cnjll,rcc,(Lnwhasisrotany:~ctltmnlic tt~sessmll!nt~an~dterei()re¥ onl~lb(,} from t\. '{<1gienl\;,icwpnint 
bas~~1 ong(,lod judgement tmd ~best.bets~ ,and tltce;xp~riences O(flbllCfltlcn and rpsearehefs. TIle 
.n1od~l~lf ,the nshcl'l'op~taHon.s ullows ftlr Sl)cci.fieatiott nf lll~my t)()ssible vartahle.s~ 11ul 
sensidvilj~ .(~fect11)OmJC perllJt'IlHulCeitlclu(Ungbreak ·eveJl annlys~},C'an hct~ljted. 

11l,£; tomput~rn10det that w,\Sdcl.'eloped to in\'e~ti~ate dIe imp~lctofcb.nngjJ)g .regulatiolls ~md 
muuagcmcnton the SANZRt:Ji is dcsc;ribeda4)u bi~}<·~cmlOmic model as ;it ar'~lWSnlt tbe 
specmcatil)u·and t<)JlsidetaUtm of tlte·effcet~ tltt the stihsequeotcatch rates ~)f lobster fnlm altered 
fishing jlntl~rns during the ye~lt.. and cafcul'alel,SIDe c.('\Oscquemcb:mges ill fishing cnstsand 
rell.lrns .. lt\\'as d.evelllped ana spre~,d\he:et programan.dis. divided into Ihnr sectkm~: tbe input 
data;th~eutcb r3tec~\lcnIatfJt; the i1nancint c:~lctll1u{Jt; and the OlHIJUl dat.a 

l~he ~'car is:s?pnrm.ea. imo 48 timoperjods~with q,time periods in every morull,Perinds l., '2 and 
3. nre the: first tht¢e \\i~Qksor~aeh numtfl fie days l"~ 8,;14, 15·21 mspecti\l'eIyJ~"'bil.e tbe time 
period 4is frmn tbe 22,nd day to the end of tbemmlth. Daulund rt~~uJts are resp.c.cti\'efyctltered 
a:nd repotted. b/~ timepeti()d. 

111e structure ()f tbe model is l>uch that it isdc5igncd ttl ~d)mv ~ntch man8gcmenttiee1lilrhl~t(lh(! 
tested. 'ParmlleterS which can he varied ar(;~=~ 

(a) the ·srrueturc:+oi' lhclndustr~,! ,. I.e. the nmnbet' of Hccnsed fi~hermel).lhhjng 
vessels op~rnt.lng and totalpll 1s in the industry. 

{d} the net prlceper kilogram of lobster in any period; 

{e} theperC';:mtage (\f P~)ts thataru 'dnuhlc pulled' in any period: 

(I) the earryovcr cluch caught after a closure and the dmi.Jlg. ftr capture; 

() 



(h) days lost,froUl lneleUl\'!ot weutbcr~ilnd 

0) the thnhlg' .ofnshlrtgncU"HJesdurlu~,.n full tw¢IVCtllnutb,llcrlml, 

Bnt:h or thcsepaxntnctcr,$.ureexpJ nined .in detail. und¢r~ljA(:n~l!tltrtJn Sc.ctiou.7 ~ ()lltput l):tta is 
.exp.lnhlc.din SeCUntt 8, l~ltst, It is ncccssHry lod<;!sctibc Ule *enlculutots till thc.llmdel. 

11,(1 Ca(t;hflme Cal"ulp(()t 

()ne~lf tho ·ful'd"\mc.ntnlprobJ~ms \v·.ilhatte1llptillg tIl • nlodel the SANZRl"P isdH} JflCkof 
lnfbrmntiiln ofthp' itllpaClS .on $\lbscqncllt,catch rutc,s tlfcllungiug nshlng~tctl\litics hI a IHldicuhtr 
.period. nH1tis~ bl~unieient Inr{)nmttioncx'i.s4~ {\b~lUllhelOl{ltpt)lluh\tjml to ,a~cunrleJy d¢termine 
if".andtowhatextQnt~ .. nqjusHng: .t1shing ,emJtt(~lndthereby catch} in onepcri()dwiU nffect:the 
po!Ssibl~CI'tcb III ()Utnving ;pcdt)ds. 

Add~t It)tllis is th~tnck t~r irtro(mation:nhmlt~cntehabH.i.ty¥ as the 1)CJlSOtl ptngr.esscs,Cntch 
stoUsticssbO\\'t\ mu:rked decline lllcmr.hrmc,s frmllFcbruary lhmugh ttl tl\lny. TIlls rnises the 
question; tsthisducm hlhstc.rs not 'crnw1ing~ ,i.nlnthc pntseven though they m~ty he ~avaUable' 
ur~ fH\Ve th'eyuJt bcenct\ught by lheeudof th~ s(.~~~on 01\ is :itn cOlllhinaUon ofhnth of these 
ract()l's~l 

This (luestion wase.KIltored wilbctl~se-:sludy Ushenmmand bioIogi<>tSt. lQgclherwilh t.he.ircstimates 
of the effect <msubsequent catch Ic\"els(btf()wingdo~\Jrcs within Jhecurt~tlt 5eason.Gue~:S($ ()f 

fhepropon:ionof lobsters Umt\vcnddJllll: becnptuted ina ctus~dper.imfdHnwouJd cartyover:Hld 
be ~arfurad in subse.quenlpetiods ,warted from zero to lOO lwt e(mt~ depetlding on awidc runge {)f 

inctot's, Theeatcbrme calculator in the: model ~dtows an \eslim~\dorl {)f the tlUmbOf of lobst.ers thnt 
wiH becaptu.redil1 .nny pct'indbnsed ()!l specified ,tl5SUlnplions t~g{lrding *fl\:aihlhiIity' and 
~eatchnbmt~1 'of rock lobste.r. 

Prior t(Jconsidcrhtgany. :adjustment~ infishmg em)rt~ tIle i!\'cragc' eal~h ftu' anypenod IS. 
determined fromC<ltcb & fiffottStatistics rccorded sincetQS7/8g 5Cf\Stm. '!1,epntendalcatch fbr 
~nyperiod isalsCt ealculated using these catehrntes and the adjusted rmt.U.fls determined frum 111.e 
ucwnumagenn:mt restrictions. 

The Jlof.enU~tlcatcll :c~Ulbe fluthermodifieo for ~pot efficiency·, That is~jf if i5expc~tcd that n 
,ChtUlge to' themanagcm.cnt systemwiU effcet how 'weU the Pl1(S arc used and~ Ulerethre. lite 
resultant catch rate perpn!. Uft, tllis hnpaet:e(m he aHowcdfbt by hlcre~.sitlg or decreusiug the pot 
~mCi(mcy accordingly. 

Jf apedod is ll<ltfisbcd, at If tbe potential calch is less than the hisloricnlavctage catch f then tho 
uncaught proportion of thea'Vcragecft{ch [(lr dmtperiml is trnnsferedlo sub~cquent periods. 
according to spccifledcntchnbility and CHtryoverestimatcs, ~rhiscarryo\'er film suhsc.qucnt 
pedods is then added to the pmenHaJ tat.choftllose p.eriods. 

1. 'I1u:re is onlynn ndjust.mcnt in futureuvailable ('nIches jf the lmteutiulcttlCh in nuy 
period is Jess dum the nvcmgecntch fot dwtf,lf:riod, If the ,flott'.Ullinlc(ltcb\\ given 
theparmn.eters of management. is greater dmn thCa\'enlge for tIle J1enod~H1Nl the 
effect nn nv·(tiJabloctitchill fbllnwing periods I;S not accmml.OO for. 



2, ;J1j~e.lrtyov~r. uf nt1cltught:loh5ter~ ,Is ,.notcullHtlnUvc., If,¢ p~ri(1dis .closc(.h thell 
th~extru fisll tlmJ; wenJ' ,c{tttiudnver. ftom .~ •. ptev,lmtslyc!oscdpcriod Qsca(l~ 
ct~"tute f()r.tb~tcst.'of,thC' ,s~ast1rt. 

J. As ... ll1et(.) . ntcJimjlcd ,s(~lusdts ttlf .nvemge .~~nch . lUlU c(ttch rittes In die wilUer 
monlhs~ 1he .~~'Itryovcr iscsU.m.;.Jt:~d on Ih~flotenllalcateh (.crucuhHed nsmglJlt)lHtcd 
~m¢h.raJ~s) .rO}' tll():;(.~ Jlcrlotis, 

'( 1} NoCnrryo"~r:" 

AdjrrSfi*(JClutlt Ratt} ~ {nf,,~lt)Jtt~'Jl Jlve(,(lge C;(J/cl1 RtltI!IPl)Jl(fi' :Ot f.'MitJ1lUtti 'Wltw!rC:tJtc/l. 
RtUlJlJ>t:uliftJ X rPm .f;.f/1dim,>pitctllrJ 

tfdjuSltt/(':tudt Rafe =: uUI.turrUnl i,hW'nJ:~ totchRatftlPotliflor l!sJilfml(!d U11l1fl' ('{ltd} 
Rm(l'I/)ollift'xrPm lW1rlpJtf:Y F'tlctorh+ 
uC.arry'(}w!t U1IUJtlS} . .,;.. froml POlli/lsn 

"fhe Otuulciale.ale.ulutmol the Jrmdel d~letmjnes tbe poltmtial returns andct.)Sl.s. of llshitl~ul1det 
new mllnag~lmmt nrnmgum.'~.t1ts .ghren 'lhe ,ndJu&lmcnt$.in likclyem.chffmmthecalchrate 
c:~lcldator), 

111~estimnte4 tCVt;!lUQ 'Itom lobster t1shing i~ a 'simple multiplicnhl'Ul !lfthacillch rot Uli!pcriod~ 
andtlleestinlutcduet pnce paid for lohMer illUmL pertod, An impormnt asslunptinn mnd'~ in the 
fiuan.cml :c·alCttl~itor(,fdH~ nmdel is thntthe twcfuge}lrice paid rnr lobster in unypcrind i~Ut't 
affected ,by thequantit:y caught luthe Northern Zon~ in thaI period orpre\1'tYU51"orimls. In utbct 
wm:ds; the dC:ll1n.ndisperfecUyelastic 

Total T(}wu'J~ pl!r !,priod ~ fAdjuste(/CJalrh .RaldpmliftJ x 
tN/lUtlu;t o/PfJlfifisfduYJ l~ {Number (~f dt.1rstpel'[od less days lost lo\rear/tf!fj 

Variable costs including filt:t~ repairs,. baitt wage~ ilnd rntim.'~\lary depending on how the 
nlternative cat:ch managcmeut .arruIlgcmctlls it\t111ence·'nshingactivitjes.Ftn·exnmJllc~ 'if Il system 
im.olves allocating mQrcpots fort~'ch open.ltor imdwQl'klng le5s dnys 11100 th~ fu~lcOMS reluted 
topotHfts wiU incre~lsewhne the rminus relmed tn d~lYS onthowmer-will decrease. If d:lYSttre 
lost during fishing peri{'1ds due lowcnthcr (he dally costs uf'eclmntedwhHa pOllift co~tS nrc not 

OvetheadeostaHowances for operator Jnhour and tntlllllgemcnt. and d~I'}rcciatjnn un thl! average 
value (It' b{jnt~ !ltlU gear. {ire stnmJnrdiscd i.t(·rn~5 the lndUSlry. 

8 



ttfannes p~~rPeri()d) ~\~(N(!t PricelkUagf'(ill0} ~ ((NWnbet· t'.fdt¥J's.~1J()atN}Jlnb(!rs.t lIoat 
Vttri(~ble .C:(Jsi/lJayJ + ({Number 0/ Days ... Days 10S1 fO w(lal/u!r) x (Number·. oj 
Pfl(lljtsldllWJ x rV(ltiniJlf!: C'oSI1Patlfft))) 

ttl) days 1s tl\elUlillber for each period! 
(ll) hoat>J1umhcrs IsU\Q number of boots lila perlod t 

(c) dnys)oSf; is the sum of the spceitled days lost to weather ill aperiod!tlnd 
(dl potJ.msldn>~ Is the potnumberllmlll ndjuslcdfbt donbte lifting nnd perccJll.1geof 

Uectfishillg. 

The returnperkHogtttm isctllcutntod!tS follows: 

(Rl!lm'ff per period) ~ (pot(lfufalt(Ur/r lot lite pf!titJd j 

Returns from aHperiods~\te sUtnrned to pmduce tOUllindustf}' tcttlrn from which o'vetheadsare 
deducted to,pt(tdnce induSlr)'llCf: return 'rile difference between theu~t return' fr.om, the' current 
atrnng~ment and the result from the tllternJttive llrnmgentent is then divided by tile licence 
numbers to giv~ extra tetnrnper Ikaue-e. 

aefare ncJdf,wing re.sult~a;numb~f of ~sscnt:iaJ \iatna.rc required, The fnHtlWing dattl entry areas 
'of the model an~c:x:plaiued ,and lUMstratcdwith referetlcetothe spre!t<i~heet, uwdeL The ·dntlt tbat 
are sbowurclntes to the fishery runder t.hecurrent nmrmgement arrangements and .fishing 
perfotmane~" nndanahcrllQ.liveCXRltlple or n 'l'ulse r:ishiug' arrangetllent. 

ImJus/lJ': ~'fnuIUfe 

Tbe industry SlfuctlH'e reJuie5 tn the number t)f fishermen. \'e~sels. nud .1~lJts in the irldustry. t~l'<Hll 
thIs lhcavernge number of pots per fishing ve.)~el is calculated. The totn.lnumber nf P()lS~ vesseh 
and licenc,(!'s can be varied wHh n. pnl adJustmem percentage as can the efficlet,cyin catching or aU 
lmts. 

Ilem 

Number of Fishermen 

Number of Vessels 

Total Number of Pots 

.Pot AdJusUllcnt + I .. % 

Avcrogel'()tsIVesseJ 

Change in Pot Efficicrlc~ + I .. % 

At.TERNATIVE 
MANAGHMHNT 
ARRANGEtvlFNT 

'81 

81 

+10% 

54 

CORRENT 
MANAGr~M f!N'l 
AJUtANGHMEN"r 

N/A 

49 

N/A 

.. 



Jtncl nndrcpnircosts nrc ,nfulH~ti(mI)f bQth(hemunh~r'ofns,hiJlgdoys tHlUdlP ,Ilshingcffort 
rm~mb~rof potlinsJ~ l~udtrmaS.lr~incurrcd'Slcmning· bC;lW~{m portnnd/ofllHchornge to fishing 
,~r()uJ)ds" .~\nd varie-*; Wltll tJl~ mlmb~r(}r duys, fished., " Also. fuel cost is incurred wh H~~e(,thlg nnd 
pulHug potsfnnd ,is relnted to the ,nJlmhct' ,of pots()lll)!)nrdU)(~vc$scJ~,nndtlu,l$is it function of 
potlifts. 

Repair coslsluw!'} shllil~.ttclmionshjps fO the l1umbcl'of, fishing dnys nnd lh~J)tllnhcr of ,pots" 
Repairs to m~)tornnd ycsselarenssuf.ncd l()be relnted tn th!)ll\Ullbctor,tisbjHgdnys~whjJe repnJrs 
ntld rephlcemcnt(')f flshJl)ggctU' isdt:termined by,thc number of pOLS, and , lherefhre potHfts. Tbe 
estimated cutreut r~pJtl~cJmmt' valua of tho f1shingflcct is used tocvlculntelheindustris 
jllsurnnc~c(JSts!whUe the villl1cof()th~r (lSSClS (not:includitl,trpo{ vnJucs)is Jncludedwben 
dcprecintkm lscalculalcd. 

AJltlualhusinc.ss «dlnhllstrnlionco.Sts 1s .on tiHow:mec fur such cost ltCmSM nccnc~ fco,s. omce 
eosts~ Volliclec'lsts nnd othernv¢thends. .It· does not ihclude iuterest pnymcms OIl· borrowed 
m()nh~s. ()pern.tm:n.l1ownncc is~\.rctu.tnln the oPCr.(U.Qf'to .rewnrd him/her (wthe ma,oagemcnttlnd 
gellfJrall1pCl'tUing tlf the fishing business for the year. 

Crew costs including. skippers ttl'c nssumcd to be Oll n t~ntch"share ha~isnlld is thcrcfore~lirect1y 
prOl)o.rtionnJ to the v,nluc of the cnlclL Bait nnd tackle C(~sts are rt function of the number ()f 
Pl1t1ifL':L 

(plus) $/pot;Jift 

$51.00 $0.51 

Ret)airs $6 LSO $0.42 
I~~~--~--------------~------+-------------~----------~---lns.(ttanc,e Premiums $30f$lO()O vn:Jue 

l'eprceintion 10% t)fC(ll)ita~_ . ...,....,.--H 

Business ArlmilliMnltinu ("milS $25.DOO/year 

Operamr Allowance $60t OOOlyenr 

C'rewC(lsts{ittcluding Skippers) 22% of gross catch wduc 

Bolt &, Tackle Costs$l. 75llift 

Avc.rngc 

$682~7J6 S55.JOn.mm 

Other Assets $68t 5()O $5548.500 

, 



Asdt.\.~crihcd cnri.icrin t,hcrcpotl.! the ycnris SCBmclltcd jilt{) 48.p.crit)ds. the .nveruge prices ,per 
kil()grml1J)Ald' to nshcrmtm hI cnchpedod (:811 bccmcrcd into .the model. 1.~hcrl,} lsnn relution~hip 
I iukhlg {he nvcmgll pdccrcccivcd' for lobstctlothC;\'lllOnot supplIed. 

R'· ',""A".' ncz.'.', "N' ·'''',',','.·,'M·,'",',· .. t!,',:',."(, t,"V··'.Y),',)" 'W'.:·.'.'·,·,.bJ!tt):,1.·',··,Y,' .•. '.'.~,:·.t;1·.· ... I'~,·','R·.··'·l','.~,:·.· .• , tj.w.'.··,~, •. '.'.",it!,;,'·'I"··,L·'.·l'·.·, '.,,", ,"". , .... ' .1~""Jl:",' . h .cf.,;l~ ,li ,.~;".~'H~\"ILF~ .... ,,~ ,.,,\,,>J;~ <p"logr.un 
", 

'" 

" 

", 

Month \Vp~k ,1 \\fcckZ Week 3 Pcriod,#~ 

Ntw t8~OO l'tO() #lO,OO 19;O() 

. Dcc 18.50 18.25 18.00 11.50 

Jan 17.50 17.,25 17.00 f6.75 

Feb 16.50 16,,25 to,OO 16.50 

Mar l7.00 17.50 L8.00 18.50 

Apr 19.00 ttl. 50 20jl() 21.00 

h:lny 22.00 23,,00 24.00 2!LOO 

J\Hl 30.00 3 ()JlO 30.00 ,:\0.00 

lui ::lO.OO 30.()O 30.00 30,00 

Aug 30.00 30,00 30,00 30.00 

S¢p 30.0(} 30.()O 3(),nO :W.OO 

(Jct 25.00 25.00 ~·tO() 25.00 

IJ 



lli.fjtQri(:a!(Jmll~sti"mtc(JC(Uclr R(llc.riClIfll'l)VcrtuulC({fc!mhilily 

Cntch :rotes for Ulelllooths ot November fht'ongh toMny m'o predclcnll1ncdin lhemodcl fro III 
historlcn(~ClltchumJ l!ff<)rt' smHstics. JJllW(Wer. for the winter 11lOJltbswh(.wc liJctenre lhnitcd 
historic cntGh uodcffort datil on which t.o'bose estimates nfcatchrmcs. It is' flCCeSSlll'Y ((1 .input 
somec(mservntive ~guesscs '. 

"rheeOllcCpt tlf carryover (If Ul1cU\lght average cluch~ nml the tc~t(ch{thmtf of t1115 ctU'ry()ver WllS 
explahlcdeMlier. Tvm typcso(~ e&thnatcsnre r,cquircdln Ulis nren. Tile first: is (he p,ercentngc. of 
utlet1ptufC{1 lclbst,er that wHlbe cnughthl subsequent periods. These estimates rtrcentereuin the 
.% ('might After No Fishingi inpot nrcm. 

The second is tho perccnmge t)f lllis cnrryo\'crdmtwill be cnplUf<?(jin eauh of the tiUbscqucnt4* 
week periods. The model nHllw£ this to he spccinud foJ' up 1<) 5 foHowi.ng IllnnUu~. These 
cstbnntes arc entered' in the ;Cntch in Subsequent. Months" intlUt m-ell. 

1 •• 'N'AM'a., .AANGa~(dJ{:j,',cA1'Ct'J ,.·~AT1~·'J\'NI),.'C!\R~:XOyttR 31 
I ]1 II :JI IC ] 

Month (!sthnntcd % Caught Cntcb in Subsequent ToWl 
Cntch Alter No Mouths 1 .. 5 Cmlgllt, 
RUles(kglIHl) t:i.&bing Ml Ml M3 M4 M5 

Nov lAO A .7 ":l .... .1 {} 0 100% 
" 

Dec lA4 .4 .7 .2 ,,1 0 0 JOO% 

Jan ,.,:).$3" ; .5 .7 .2 .1 0 0 100,% 

Peb L~O .6 .7 "2 .1 0 0 100% 

Mur 1.43 .5 .7 .2 .1 0 0 100% 

Apr Ll8 .4 .7 .2 .1 () 0 /,00% 
;' 

May Oi)8 .35 .7 .2 .1 0 0 ,100% 

JUll 0.78 .3 .1 .2 .1 0 () 100% 

Jut 0.59 .25 .7 .2 . t 0 0 100% 

Aug 0.49 .t- .7 .2 .1 0 0 roo % 

Sep 0.49 .25 .7 .2 .1 0 0 roo % 

Oct 0.49 .25 .7 .2 ,I () 0 100% 
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1~benshlng ;sensonisQclerlninooslmp.ly by 'opening. orc1osingpetiods dUfl[lg~he year. Aperiod 
uotfishedisenterootls<O>(t whU{'!fisbinga periodisClltered as '< I >. l!stlmated days lost 
due tl) \veut.hetareenteted ,asnhsolut.e numhet.s in the appropdat'eperiod. 

RJ\Ruti:N~Mn:(~S) 
:'. FIS HJNO: ,SEASON 

,', 

:D~y~,LOS.T·"· 
WEATHeR 

Petiods FishedlNot ,Fished Days l~()stlPedod 1'ot~tl 
I , 

Days 
\Vk 1 \Vk :2 Wk3 Pd4 \Vkl Wk2 'Wk3 Pd4 '''ished 

Nov 0 0 1 '15 
l)ee 1. 1 t 0 2- '. 20. 

Jan 0 0 1,3 

:Feb 0 1 21 

M.ttr 0 1 ~2, 

Apr 0 ~:1 

lday t 1 2 :26 

Jun 1 1 '1 2 24-.... 

luI :I 1 1 1 2 2 :2 2 ~3 

Aug 1: 1- 0 0 3 3 3 a .', 

Sep 0 0 0 0 3 .3 3 3 n " 

Oct 0 0 0 0 

: l*rQ~alt)alS! Season~ 2~5 'If: ,Lost"" ~2 II 193 

13 



J'erC(!1ltage .of Jll(!etFf$Jz;'~g .inpl¥ymlc ,period (mil ,l)Qul1lc .1!ullJug 

th.e proportion of lhencet nvallnblo tonsh hl noy·1 wc<!kpedon, ·of uny J:llOotb can he set 1n th.e 
lllt1Uct. . It is.n fae-Hit)1 that cntl be used to lest in1fmcts Qf::rmrtSqr· th\!fle~t fisbiug htditfercnt 
p~t'lO(ls. l!ntedng< 1:> IJl(lpat'n~ult\rpcri')d sigllH1c~nn the ne~t, ·tW£illul)l'e for t1shing~whne 
<$~. 'RlreXnU)J)]e~ limits fishinguctIvity for only half ofthc!lecL ActtmlflshingnctivilY InnllY 
period is then. det~rmincdbyUle ~Scason:; selected. T!~c dt1uble pollingtnctor is entered ',t5 t1 
pc.tccm:ngeofpl1ts,thtlt arc likely to' be double pulled. 

% of FketFishlng 

Mouth 'Week .~ Period 4 

% 
. DOUble 
Pulling 

:() 

.II-~~~--~----~~~~~--4---'----~~'---------~Ir---~--~1 
D~ I 0 

Feb 0 

.~ 0 

May 0 

~ 0 

M 0 

A~ 0 

u_s ..... cp_.,....;r---...,..,, ___ -t--________ t-----..... __ --t..--.-__ -....-..,.--O, ~J 
Oct 1 '01 

Output data can covet any of the input are~l~ ll~ \\'cUasa 'vide rauge of lndu!i,try rc')ults. The 
maitlt)utput table includes summnrificd industry resuHs for gr('s~ returns. net return nndextta 
return P(!r' licence, D~iysfil>hed. poUHts~ catch n.nd day<; Jnst tn weather nrc nlst) reponed 

Ol.h~rspeciflc ()utllUt tables cover fislling margin per kilograul lifted ,nnd adJU&ledcatch rates by 
period. Ghlen the nature ("1f spreadsheet modelling iti~ po}.siblc to produce print outs of many 
nther results including ll1tal weekly tonnCSl! COSt%) and return~ Tbe llserwiU determine the 
appropriate infnrnltuioT\ l() be printed incllnjunctionwith results. 

'111j~ OUlftUl tahle is the maJor end pnim of dntu entry and c(llculations. It ~htlWS thcnnpnct rd? 
aiternm;ive urnmgell1cnts on U ntlmher nf kc}' iudllstry indic~ltol'!\. The results ar~ placed .adj~\t;ent 
to rc~ult'l frnm th{~ current s,Mem .for casycnnlrJatlMltl 
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WhU~ makingclHm}lcS t(l usystcnx 'in thedmai Input areu1rn:~sultstn this n~hl¢etut :h(t1l10nltoretl to 
foJlo\v theltnpuctsof 'd)¢<;hanges. 

e)p·tJ()Ni1:" .,' "tiuLsJa iFtSHINo*\\frru' A to% l)(Yr ,1.NCRr~Aisn:,' ALl~if>(Yrstjtit!RNtl~b 
AT ,2%' l,/HSS :Ef:F·tcmNCY 

Alt~rnntiv¢ 
{\{J mtt\~elrtetlt 
Atrangement 

CllttCtlt' " 
'M annge:m.emt 
A rrange l,ncnt 

" 

. ' 

.. 

-rhismeasurc ,highJjghts the 'Um~$nf the year which ipmm.isethehigl1c,st llct return nlt~adl 
:kUo.g:ram ;of ll"ibster takeR, Ttl .re\le~d wintere,$tiulat~s~ p~rlods must he fished in. the 'SEASON' 
dat,ttentty .arcnbcfom returns win !lC cakul.ated, The results ·cnu hC' uS.cd itl cm~junctionwitIl tbe 
fisbing'thll" and~tcb rates to guidelhesQleClkm ofprofltincreasmgfisb.ingtimus. 

I 
',' "tt10 

.: ,', ,',' 0.00 

Jun "lZt91 J4.6~ >l4.:81 
Ju.t 18.&5. . . ll.SS 13.85 

Oct ..(}.OO . (tbO{),QO o~oo 

15 



Acfj".r'(:d:'()(~t~k Rales 

111eadJUSJ~d'ca(~hrat~~are"th~re~ult~rtt w~ckly~atcb;rat(}estin1at(!s.nrt¢ra series·of tirnesntc not 
llshcrl.. 1'hcy ·provide a the<::.ki.IJS:lnethattistllngalns( llisloricatcatch tates" 

1 
. '. 1.59 ./ 

...... 

.•. i 

" ····1.93 
", .. ' ". L7:J' . ····l.~l· •.•.• 

1.31 : 

.', 

.. 
. Jun '. ·O:8n ~.', ... 
Jut 0.59 .... 

Aug 
0.00 

Oct '. 

if reducing the cntehot decreasi.ngeffott areobjecllves of ma.l1ngcmcm~then pot re<luctions c~tn 
be used as (l. short term. measure ttl aehic~e tbem" Percemnge potreduetiollS: have been mad:¢ in 
thepa$t intbeNm:lhern'ZQueand the ctOll(lmic hllpa~LOf tl further $., Hl~ lSand ~O per cent pot 
reduction bave be.cn tested with a nilCal'ryt1\~eT (~ssutned. The results arc pre~etlted in THbJe 1. 

They are esUnlates of ShOft term lmpat:J$ and show tbat f()! oa.ell Sper cent -r-oouctiou in pots. tbe 
total catch reduces byarOl~nd 55 tonne$,. Avctagc 'rctu.rns decline by att,und S8.JK)Opcrlicence 
for each 5' pet c:entreduction. . 

Pot reduction 

Average l)tofit: 
lAJ$tlt.leenc~ 

Tahle 1 
l'ot ReductiotlS 

5 % 10% 

.. $8,219 "SJ()A37 

1013 q6() 

131~138 (9)"t225 

16 

15~, 20% 

$24 •. 656 "$32~814 

906 853 

654i713 616,2.00 



Atltlitianl1/pots 'wltll:timcc/(ISUtfJ' 

At(!~C~lt l()pCt'cetlf l',ntedlic:dml iuthe Nqrth~tn Zone 1$ .ttssumcdto 'haver~<luccd ,OIHmttfo.naf 
cftiulehcy, :t\ctossthe: . OCt}t.Wifhlntbc curtentsensoi.1H;couldbepossibletotccnptut~ thus~ 
eftlcicllcfesbyrcinsullhlg the to pet ;t:ent~ 

• .,\) JnMnt~in lh~ CtJrr~tlt· munberottmt lif~~ thercby~v()idbjgnll illcretl$C .in .ct!{chrmdeffort" . the 
se:a$oowo.uldnccd 'to b~ :shQrtencd vi;teJos£.icsor sclecteU.pefiods. ThesueoJdd hQi nt lttlY time 
W.iUl theimpupt un catch beIng tl fimcdon of catchtnt.c at 'Uletb;net1nd~lflycnrtytlvert~rl~)bsr.e.r 
itu{llate(p~rfodsa.nct tllcc:tosllfe. 

a~lSedoncs(lmnred :returJlS pet kil()gmtll, thcJlreferr~d,dmcs for cJosnr¢snre In Novemlictnnd 
l~ebtUary... The amount ·Qf tiUlfJllCCessnrytoqlosc,'wlU depend on carrJf(wcr .. ~l1lC higllct th~ 
e;ttrY(fVet dlC' lon-get (hecJo$ureStequir(,~ looffset 'tncpllt lncrease and tflcrefofQ UltlintnJncn(cb 
nrolludcutrent ICMCls. 

Lessd01eOil Ih~ w:\t~r\lsingmorcp.ot$and Ct~t¢hlflg: the lObster when r~turn's'nte.hjgherper 
kHogrnm:bas th~potclJtiallo improve relUtnson .nvettige dIroughcost s«vings and. bigher pric.es. 
Res~t1ts 11resented in the Table 2 sbow ,csthmltcsnf bCIWtl¢n$950 nnd$12l 700 on Average 
rlcl'<mdlng'otldmcsclosed and curry ~Wer from itH:reasin.g pot6; by lOper cem" and reduc.ing tim.e 
.;tvailabJe tut .fishin:s. 

Avcrag~ J~xtta 
'ProOtlLicence 

TnnnesCaugbt 

[,lays l ... ost .to 
Weathet 

1'~\hleZ 
lucreasedPQtswith tin'lcclnsurc 

0% 

$.959 

1061 

769~O65' 

177 

14 

.1,91 

Carry Over 

NO\' I~21 
r;'eh 1,,14 

1054 

108.235 

163 

14 

117 

75% 

Nov 1 .. 2l 
P~b ]·:21 

1069 

682:.16$ 

151 

13 

170 

'100% 

Nov 1 .. 30 
Feb '{ .. 28 

1060 

612~64$ 

l41 

13 

'154 

Pl(cC informaHoneoUoctc4 front flshericswhich market .fish in periods not cur.tcntly nsh,~d in: the 
NorthernZon~imlienlet1mt .a minirnum $25 and as hlgh tts $48 pet kUognnn c~nb,~achicve,L 
l)iscussions \\'ith marketers suggest.thnt$30 pcrkihlgrnul IS n reasonahle aVQrrtge to ~XPGC{ in the 
winterm():nths. 
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After nH'o.wing ·rorh~gb munbersot' d;JYs l(lstd.ue'to wCiUhcr .inwiuteri
, theeosts uftisblng.t'lod 

assuming. telntlvclylO\\lc~tch tates. fit' dntt time~ J>rofi.t. advantage :canlJt1 !.~xpc¢lcd fnml e1UU1~illZ 
fisliiflg frmnbigbcnti;b'r:ntestimus Wh~ll 'pl'icchas heo.ll: lowest., m Inwcatch rate times when 
Ptle.~ Is higher. 

J!~OUonltc .nmlly$~stonducted 'foruttltlgeofwi.ntercntcb rl\te.~ 'Und. ()dces indi¢tlta lhatwitb,tlo 
¢xtrn J(lbsterbeing cnuglH~nn .twcrugC!ntl cxtrnp.rofitt)T.bctwecn ,$3t O.oOalld ·$SO.OOOp~rncence 
·p()uld be ·~'\tnQd byomvitlg StUlle't1shfngefft)rt into thewintefl))(lOU1S awuy ff.!JOl lb~ SUilltllCl'. 

Therosuhs roroh¢ timpmanng~melit program ctlre tthown nr'table 3. Tbu$}'5teminvo!ves.ur,biug· 
frool miihJnouil.1)~(15 % 'carryove.r) through to (h~eml of SCllHmjber .. 

Till>lc ;3 
S\unmar)* Ht-suttsFishillg T.lmeMatlqgclllcnt SYMcm 

'.~ntr)! Over 

·0% $0% 15% 10096 

$3 .. 950 $7.~316 $9~204 $11~186 

$18*506 $20~S17 S22A65 $24~448 

$ll~767 $33.,&38 $35./726 $31.709 

C~ltryOver 

'Other Results 0 % .50% 75% 100% 

l·on1l.es Caught 1014 lO6b 1069 lO12 

916~400 851,,150 833,450 805 t 800 

Pays Fished 232 117 211 204 

Days. Lost loWe:a.ther .51 4q 48 48 

283 266 lSq 252 

It :isestim<tteQ thntunder an rrQ SYSt.CIJ; fora. mnge of catch rates and winter prices that with no 
cxtrt\ lobster ·neingcnught. on averagll, nllcXlm pmt1t of between !$&~OOn and$55.0()O pe.r licence 
could be earncdbef.orc ndditiounlcnforcetl1cllt costs. 

~rhe major herteJitsc()uldbe achieved through mntching catches ulmarkct price with no account ·of 
possibfeefflcicncy gains, 11lc rc~ults area functiou nfcsHmnrcd cm'ryov~\r and\VUltcrprice mld 
nrc: shown in TallIe 4, 
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TI~tHe4 
SUmtllaryRcsllltslnd ivldtml. '1tr~msfetnbleQuQtR System 

C~ltry Over 
.' .:. 

0 % 50% 15% JOO% 

$.8 f u42. $l4,;O36 $l9.~889 :$25.,706 

$~1,:903 '$2;7~.6',lO $3:2:,804 $40,119 

.$35:.'164 $41,,402 $4$ •. 719 $54~6S3: 

r:arryOv#r 

Other Results 0 % 50% 1S% 100% 

Tonnes Caught 1070 1072- 1064 1()63 

9Z0 t 350 821,.600 718,900 671~SOO 

l)ays.Fished 23:~ 208 182 :liO 

: 'Pnys Lost to \Veather 52 49 42 43 

285 257 ;2.44 2U 

1 O~ SUl\fMAR Y 

The dcvelopnlcllt of lhlsnmdcl has involved bt.ingmg together whnt isknowll aboutflsbing 
practkes. Ctue11es nod econnmlcs ofalobster :fishery ~ undesUl.btislullcnt: of the Unkflgeshetween 
important parameters 'which nHgbt ¢ffectecollomic perfofnumc:e, As weH1t; thecIlJlneltyw t.e~tlhe 
illlpact.softhe factors :about which litHe is known hus be,!m incorpornted Int(1 the Iluldel. A 
framework husbcen built ill which thi;\ impactsofa myriad of alt,cmntivc ways 01 managing til" 
i1shingof a Hmitedlobster resonn;e can be tested and analysed.. 

'The. tllodelwHlnot pmduce ~()ptimums" but wiUallow t.he user to test m.any ~whnt If situations. 
Theoretical profit maxhbjs.ing fishingopcratiol)s with no lnputcontrols cRllbe tested~,tScnn 
changes to inputconttols which move the fishery townrds the same IH)sitiml. CognIsance i~ 'tuken 
of the 'J]umerous complex practical. and technlcalcoJIsidernti'lns which must undcl1)in all economic 
models. 

The model is !lot designed to dctenl1ine distriilutional effects \.If changes hut ImpottMtly the: 
'averag~1t1shetmatl~ il1divldunlfishetmell~CCOnonlIslS andfot scientists can nU I'et*dn~, <;pecify lInd 
lest outcomes for the unique set ofassumpUons thntUlcy wish to explore. 

The model can be used in other lobster fisheries given sufficient e~{)Il()mjc,t()bster popuhuion ~uld 
catch ratcinformatioll. The most critical part {)f t.he mode! is the estimates of catch tares. 'rile 
~pproacb Ulken. at this stage is easHy understood by fishermen but will require refiuuUlC;HlI. ~1Ud 
upgrading in the futu.re. AI) ~lltemativc uppmnch ttl detenniuing catch r~ltc~ bt~sed on hi(;Ul.lasS 
cstiolates iscurrentlyheing developed in ·conjuuctiotl with SAJU)L It is ctlvisnged that th~ 
aiternativem.ethod will be added tu the t1lodellhus providing th~ user with uchnice intlpprmwbes. 
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~nlese~omlpart :?flhiS, J'CSen,tchll(OjCOt: ,involvc~ \ltsio~' ,th~ .',JllQdel 'to. (~st ,'attcmativc,cmch 
nllmngem~ntsystQms. ","l'hg dnng(!~ ;UP,IOUbt~lywlnbn:individuuJsscfcctlngnumb¢rs f(om" th~ 
nlmly5csnnd~{s$\ul1ingtheynnlst 'be~(t't¢\ ,Whllst th¢ttbsolulcmftgnitnd4t!of()ml;OmcSnt~ 
nnlikclY'-'l he .prudi~tcd with l)r~t:isiml~ the ,m~d¢lwtUbe us~I111, itr,~xplnrin,g nndidcutifying :the 
dir~Cl,i()n ;t1f shifts,ini!ldustryc~otlomic :pctr()rmUll¢e~otrmared 10 :thc ,current: sysuml., JHldt(,'!Sthig 
me sensitivity tlflllc SlIm,S 10 n r.nnge of variables. 

th¢ :fcsultsof the,amllyses :IlavcbecnU5CU; 'try industry 1,coplC; lnlli'iS~ssth~ impm,~ls Oflti.lJlinga 
,elosur~ d\lri.ng the 1993194,scason in IhcNortl)cm .Z<wU'fishcry. ,,f)tl\cUc{tHy..'.lbe triM,was;t 
suc~ess. 
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