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FiShet1es metnagement hat~ in~nJcent yeat'S" calhHf, for a 'blend or 
economj'condbiologJc:aljnpuUSt .... Ita 'strlkfng:lspeet of this Unkfng of the, 
tWQ,djsejpUnes hDs'been~Ulede9reeor Ilnt."smbttween lh" econOm1st 
'ondbto)ogtSl.ConferenceshovG :often d.nef8t~d'intQbitter d8bate$~and 
the .dfgree.ofcocperetl,An,betW"~th. tWO$chQOlsof tbougbt ,bubeeniot 
best., minimal. As tI }19sUlt .. (",. ,.'CI: to.men_ent ·has·neorly01W8YS been 
tOn1Ucung., 

The heat ,generated sometimes hos beeRffMplolnedOs. an emotional 
defence 0' ten1tory(thl~jl . syndrome). Thorels rlOdoubt. thot 
economists have 'btltnj ,,,nd c.onUnueto be, perslstentend, successful 
invaders of other ,~rofe8Sionll domains;, 0 tect thot Is,some.WhQt 
surpnslng to :$omeos ,sLlccessl~ inv"jons :haye lleeneffected froM. what 
meny .see 888n e)CtremelyVUlnerGbleb9&. 

OnretlecUon~ tbedeorth,orcooperaUdn 1$ not surprtsing given the 
bitter debates thotconUnua to toke ,*leC8~'tseems: that thfs:antegontsm 
goes muchdafIPtr than, can be. expJatned by an emotional defencaof the 
nt,peeUve professional terrttotles.tn the broed.; 'the biologist end (he 
eCGnomtstwO.rkwithindlfferentphUosopbfcel frameworks. The biOlogist 
is bQsiceUy emplnc1$t,thaeconoml$tlo~,.lergeextentmetephusj~Dt. 
These PhilosoPhical "losttltlnS ott poles. Qpert;; erul'e'len debaUng them may 
well be only ., wetsl, Of Ume~ Theertlrdrfcllt·$: position 'ts'Orfentoted 
towards objecUve thtngs" Dndthere ts G reefing tbetlM' humenmlnd comes 
property Into second Plec'~When ',flcomes first ltmoyimpose, distorting 
preiuppostUonsupon tht ~Ut$l. world. For metaphYSical ptdlO$ophers Ule 
functionol formsep·peor to be fixed inaUmeless realm, dIvorced 'from 
Individual mlrld and objective things: the metephys1cel domein is .b!lSicDlly 
on'8 of funCtional forms and ernpty categories. 

It is' not difficult" forexempl,. to vtewgeneral equl1brtumenelgsts, 
with Its trappings of perfectcompettUon~ economtc men .. the frictionless 
state and the Uke, os m~taphy$tca1. This position is en anetheme to the 
naturel sclenUst. FurUttrmorf), the economist's claim of positivism (whet 
is .. not what ought tl)f be) to e lerge degree 19 en essay in mystification. 
When the demysUfier - and to clargs 8)Ctent this is the role the biologist 
is playing In this gams, eyen though he may not reDdtly recogn128 it -
comes 1nto conflict with the mysUfler" heeted bitter debates must 
necessarfly flow" But these debates may wen haye UtUe to do with the 
nSh. It is essenttally 8 philosophlcOl1sSU9. 

At this point it needs to be stressed that much of what appears here 
It tenteUve# and to tl large extent is an attempt to draw 8 beed on ft 
problem thDt, by its very n!atura, Is extremely elusive. It 1S recognized 
here, that in drawing these distinctions between the two schools of 

r,,, ..... 
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thOUghtllthlt'llS e,rtal'~: thot'thtdltt.erenclsm&gbtoverttresstd~ 
'ltl'notdtnltd. forexqrnpl8$ that val.ll, empfrtcolwQrkhftfbatncorrled 
M by tcGnOmiats.,fk)wever, 't":t8al' Odd fundomentoJ'phUO$Ophle 
,differences .,.tW.l.the ,.twodiaclpUnts .remt1n, .. end,provato be: a 
.tUMbl1ng'block to tffed'v.' f!~tion' and'tht'progreM of fjsllef1eri 
~t. TheJ)(pUclt .J'8CPfltUMof·· tbest 'fundttmentol . difference, 
COQld well leed to o mora effective fnlsrdl8ClpUnoryepproech. 

It :nud$ to'. ~'Qft1t_ ... ·.no ,h811_ 'hare'lbQut, .""to_tcal 
pG$ttiOffa.;Het_$lct_;magspecullte.they:.wt$h~, "",thtr the' 'forms 
tremlt_i~81 ,or •• mertly _tniCtfons, b1etortetUy,CQlturolly. ,ur 
ere 1W8n ,ideologicaUy 'dr1\f9n~1.nol. reeUy ·oftheetseoot. . However) 0 
problerns "'*1J8$'Y/hIn .poslttons ' . ..e 1mp1fcltl,g :$tI98$ted' ISS Mturol 
.. tbet :ir wben thecbangeeb1e 'hn·been dt,guit:ii1, as' ,necesserlly 
pennonent.SUthmystfftc8tton ,t,endS to' steal from the,lndtyJduIle,nd 
socIety, (harlghtond .abnttyto ~e.. \tIKJlnsUtut1on.al fnsmework. 
Econotn1stOj at le8$t 1mpltcltlg,often view thetr models 08 eternol ond; 
natural. fish matter only toth8extentthet they:W8 omlnable to the 
'tunction,} fQf11lof tbe modal end· t.he elusIve sbortrun,lC)ngrunttms$J)1n of 
-econcmtctheOrU· 

In whatfol1ows there hG$ been.onettempt to review .the 
contribution of cert8tnbfologlsts end economiststn thena ot nsberles 
menegement tn the Uglll of ths differing philosophIcal framewor1Csunder 
Whtcheachwae Wor1dng~ For 1t Is' thtllegecy which hes .t\Odopermanent 
effect on the attitudes 01 successive_rations of botheconomtstsond 
biologists working in tll1sf101d. £xplicttrecognttton of these dlffemnces 
may well be G necessary! first step in the resolution of much of tile 
conflict. 

TIM 'Baglnatngs 

Thentneteenth century saw the growth of the empiricist philosophy. 
The biologists of the Ume did not, 1ngenerel~ tlhOw e great deol of Interest 
in fisheries. Theil were more interested in 1Ifeln theseo" where its was 
found and how it was nourished. Mtchael Gnlham (1943)" for exam'ple# 
deScribes the acttviUes on the voyages of the H.M.S. ChlJIIIII'IgtIr in the 
1670's: "Then the noturaUsts sounded unplumbed depths.. read 
tempereturas~ hauled dredges_ end fished for mIcroscopIc organisms with 
fine cloth nets: indeed they enjoyed themselves greatly: Apart from 
enjoying their ftcUyjUes they were olso reoping the successes of the 
empiricist philosophy. Things thst 'existed' were plimary and the ret san 
d·etre of science. 
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ThomOaHWcleg, 'WhO' was e nerce deflftdtr Of Otrwlnllrt .. dld 
howner, tlit. eRactiyeinternttn commercial flsharles.. In the 
Conference·oflntemoUonol Fi.her1HE$ChlbIUon of 1883~nPr1atdentof 
the.RovelZoologlcaISoctet~he . energetlcan y ,attacked regulation In 
fitheri". He proceldedby estlmatfng thtreleUvl effectlof ftShlng ,end 
'neture onfl .. · .popiIleUcms ·and·concludlngWlth :ht$·tMtUef-thlt thtood 
fl...", t ..... hen1ngfishery/thtpUtherd·ft$berV,themacterelfitherV,ond 
probob111 an ·the·greet nlblr18$"'I~Ubl': t,",tt8to .soy thet 
nothIng wedoSlf1ously 'affects the ~OfttstLAnd·eoy attempt to 
regulatet ... · fjshet1e.Setnl$.~t1lL from the natura, of tIM) alA# 
tobauseless: 

One can only, sptCUlete onHux1etrlmotlVctton bIre end therl n: 
verioulvtews.Atthl time of wrttfnght was 'probablycorrecl to the 
extent tbat MturelmorteUty of ftSh,tocks f"'exceeded fiShing 
morteUty; th81111m8nSt'lncressefftfi6htng power with steem trawlers 
was sttn tocomt. HWcl'1( Wllilto owareof :tbl trOIS IXCISI8Sofvest.s 
interests, and their ability tosecure·legfsJeUon.thot .. protected their own 
fishing interests. But bBsicellytkmlegw8S an empiricist:. there WIS 
simply no 8mpjr1COleYtdenee.eRthotUml~ forOYllftsblng~However, the 
worlt1d08s,·ODd dlt;Jchange;. 

Hawll Is tnltructtveto aehow t1arlhal1,ol eneCOflOmI.st, reflected 
on the same OytrflShtng problems. In 1890 In hIS Pr/llClpllS (It E&ttllJlnlt$ 
he mll<n an unusualnumDerofrtferlnCl8 to the f1thln-g lndUStry#ortJ'1\'I 
wes aware of ,HuxI8,fs stond.However,he tok" whatts Irnmedilitely 
rtcOQfttzld as an Icom;mjst·s opprooch:·" ... some think thoto prccUt'GUY 
unlimited supply CM be drewnfrom itl.see by man wtthuutepprect')bly 
affected the numbers thltnHnotnthere;ortnotherwOi"ds .. that the Lauof 
DtMinfshjngRetumsscarceJy appUea at aU to sea fisheries: whUeothers 
thin!< thet experlen,ceshows t felting-off In the ~rodUCttyeness of those 
fisheries that have bSEm ylgorously worked; especially by steem 
trawlers._.'. 

Whether fishenes were being depleted or not was only of secondOry 
tRlf)Ortence to Harshan.He Is more anxious to apply economiC tools (here 
the law of diminishing returns). Functional fonns were pnmary# 
objective thlng$ (fishes) only secondary. Whether Marshell is correct or 
not fnepplylng diminishing returns in this case Is. of course; another 
tssUl~ 

WhDt is importent is that both Huxley 8nd Marshon are 10Gked into 
phtlosophlcalposUlons that limit their conclusions Huxley cannot 
legttirnately draw the conclusion that regulatton would be useless Since 
thlfuncU.onal mlelions between fishing effort and 'Ish stocks were 
undItflfMfned. Thinking os en empiricist he could argue thet f1shing WIS 
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,Mt '.'feeUnt ,tllhstOC~1 '1\ ttll tIDll·..l1arIhIl1' wudemOnttratfng that 
dtfftr'Jat funcUonel fOJ'1T$ laid to JJlfffl'lOtcQntlustOM lhltMYI: 
diff.-.tpoUcy, impl1cltfonl. ·.BUt. lhls·*," not laUuswhlt to'. WithOut 
knOW1_ Ofp8rticuler tlrctlnltencu., .It cartolnl" ",ldnot umit the 
blologtsttOfuncttonelfOf'rtt$la1'tpOSed by'JCOnOm1c t~, 

Tho 'poJnttQbI ,rnackr flnot so 'much thot one: needS'8' blend of; 
tbfnk1nLDr thet .:bothbl01QIJCCIi "IM' ,economic .thtnkl,ng :hlVttMtrploce. 
'el\hOUgh~,bOth tbOle_lUlI_meg, :hIft~ldtnlbt'mertt.R.thlr~tbe 
pOtntstobe ·mede .... :\1Utof'IrtCOgnittonthlt '1" two 4t$CtplJM$~ 
biol_ .and:~1C1 :MvI·d1fftrent . PhUosophicol bUts" tl18t. 'u. 
ItbIlQlOPbtcol,·ba$It'·Mveto :fQn88)ttentlhlftedi"emphuJsthroUgh Urns, 
that tb0$8 ....... nteU wel1beh,Jltoricol1y •• CU1turaUU dlterm, ... ,. 
UlIt .. u.y O('*"ltty ltmltour thlnktng enG· refltet oucvalUi JUdgement.~ 

8toloQj.t' ...... Uat1y,emPltlClst ... TJtIy:$8I objective tht •• 
primary "'end'tent1tc lOOk 'for ,val. free solution$ to_I ...... ,of Cour$l 
ttMtyoluaa nl)ul1ttnto 'thtJrththktng, bUt values .baYt. Utt1ee,.Ucit 
pltc.'n tbtjr thinldng.Econom1atsbawbten"asenUol1y 'ob,traction1$t$ -
functional 'form$ .and· .relaUonshfp$ n,PI1merywUhthings end,evtntsonly 
~. Valu. jUdgemtntl ere atten very tmportentIn their ,models, bUt 
r~lv 'e)ff)UcJUy stotadlsHtngtol degree· ofpos1UvtneSS (hot '.18 not 
lClglcally justtfjOble~ 

8tOll1lc.l P.,..JtRt~"IH"'I.I_Rt 

AlthoUgh theconclejstons of HUX.lll end his supporters mauh8vsb8en 
correct ,at the ttme of w,1Ureg, theraptd tntroducUon of steam tmwlers 
soon led to fel1Ungy.elds in some of the major ftsher18ss~h asboddock 
and platee f1sheri8$ in the North Sea end the hoUbut ftsheryoff the west 
coast of North Amencon 

At the outset most scientists subscribed toe view thot the key to 
management was to keep an ebUndontsuppJy of mature fish to ensure 
SUffiCient eggs end larvae to maintain thaslock (Russen, 1942, p 71 >. the 
10· cel1edpropogeUon tbeory (Of ton Issoclated with the Grtttsh blologtst 
E. W.L.Holt). Here tbe theory was thot a fish should hove the chance to 
spawn 1t 'leGat onC8. Mesh s1ze o'n trawls was seen as the eppropr1ate 
management tool th,at would GnOW the smaUer fish to escope end grow. 

The Donlsh bjologl.st Johannes Petersen orgued,.on empirical grounds" 
against the,propagetton theory; mora strtctly speaking he saw the 
propogatlon of Ute species os betng on~y one aspect of the oV8rftshing 
problem, IIld in the fis·ber1es he had examined (particularly North SeD 
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·Pl'1C1J'ltw.natID8ltIC;Ul"lutmportant'~tQr {hi_tern .. Rether .. 
.. f0un4 that, thIrIWII ·'lw.,.:I .. :nuQIl\er ·of ·.~Plltce;, ..... when 
~,bldbetn';"i1Yfllbed; .fQrlhlr. ,ht :OI1J'JId .... tthe 0bttrYtd 
,dtCU.1n,·· ..... ceteb WOJ :dUlto trnanlr~,of 1 ... fllb. WhIt ... ! 
netdtdWOl thl;COf'nJCtdIJtribOttonth: 't~,offlstttoomq,tmall nib 
.~. thttot.n ¥/Ifqbt offflb· COUQbt, 'too' .• mtny 1","111. ,redUced their' 
rate' 'ofgn)wtlt, 

Tbt"ConcentrotlOftOR tbl1tztof thttncttvtMlftSb WIt t()bla 
fotUSoftlttnllon"by. bJotoglststotu.n.mIlnlng.ptI1 ,of thtlltxt". 
:I*1Od(.'~thtrtwet 'to bI'.' :t",:bl1nd,~n .. in .tbtforrn:of' WhIt 
: .... tnc.bttome ·.kftoWft 8IJUrplUi :Yfeld!model$)~·Bn1C111u·tbeproblern 
forthlbloJOOJ·sl ",to find, .thtmtt,..ttCOl , .. tlon·;thalonOW8(J fJ 
celtulettonoftht_$tz.~ With,htnd$, __ t ··CHlcao , •• ,tholtbedtffjculty 
.for:tbI tmJ)trtca1. .biolOGist Wft·the conlrut .twun llWconceptsQf's1U· 
OQd·bltt:;ttZIW. somtthtnghlcoutfl meetUrI. ·obJacUvt $1d"flttlng 
... .11p 1nto,thCttmP1nCllf~; ;blttlnvolYtIY81ue' J~t$ .am:t 
ftt ... tlwintotbe fromrwClt ·of thttcCbOrnlst. 

P.tersan~lpotIUoPthan WOI thattbegrowlhoftbelndlVlduolftsh 
'W8$.ofgrt'atlr fmportlOCl, inrnany ~,taId~·thMt'" .numbIrI of tpowntne 
fiSh: ,f ... ' ,propo.iUon . that .• "., slnet ··u.n.Y8f1fttd .~. menu., . other .... 
diltl1butfonstUdl~11\ t931u,RUShl1 prGvtdadA'stmple aigebraJcform of 
thtproblem.Rw,ln .~. thOttbt: stock, offish tttM ·tnd. ,of 6 paned 
(52) tt detarmlntdbVttnt bts1ctac.ionttbtttock 1)1 ftshofftlh etthe 
btgtMlngOfthl PlliOd(S' t l,thi lncre ... '1nstotk dUa·tonew recruits Cit) 
and growth Increments, (8), ·and· thtlots of stock dUe tOhatural mortality 
(M)end f1shtng ,mortaUty (ClTht equaUonthlnblcomes 

S2 =51, ,. (A+G) - (C+t1). 

lnequtllbrtl'ftl"Whenlhe stock remains unchanged from one penod to the 
next. the equotton reduces to 

A+a = c+rt 

AtttUsstoge the concept ofequiltbrium became enmeshed in the 
b101ogists'fromework .. Russell (1931" p 10) womed that the 'fdeel of IS 
stebiltzed fiShery yielding Gconstant maximum Is Impracticable
However" he 'illS more concerned with the practical task of how to 
mta'Pf'8stockobundence" conctudtng(p 20) thot •.... CGtch or lending per 
111ft of fishing time can, if certain conditions be fulfilled. be used as such 
OrMOlwe or index.' 

Ino strongly emptr1cDl paper Groham (1935), used tI log8nthmtc 
form of the Rusfjel1 equation to 8xcsmjne the North Sea trowl fishery; for 

i ... I.. ,.3 • 



,ttw' " •• tOCktobt ,In<<Mltt.rturrtitt.'thtratll a" tntre118 ,dUe to growtk 
.,rRruttnwJhtwhltb must. tQUeltottllAt .. of ~,·_to 
noturel mortontU_ ifl.tngmortln_g.,,~ (p :27J) 1., 'tfie\~iht 
~lmOOl .. tatMbl' utlldlWII1, \15 per:ant ptertbWt tbl preteftt:\J1'ld, 
IIldtMllbl.yf.ldwOUlcl ,.Obtet., tty. ?5*ent,Oftbl ,,.,...t .ttort~~ 

t ..... Md bMQ 0'" ,8ttempt~to "~'lfQ\dJj~1IJ1 yield ,HIott 
-It ,el tl933).for"'1'~IOOkfort .. btlt lIJIatWhtCbtc t •• : "hill. 
IIttfot.anfmalltnorderto'QIt"",,,Ubriumopttmal;W_1d. Qut.:ogo1nlt 
WOI _tul.tIU. ,suctf.C'OtCll 'aMftlhl".ffortWhtch dOmIrtOttd 
thinkf""", ',thtr -..U'lIqUItiOft ,pnMdIfI. In 1*1, only a .~ to thet 
M¢, 

Thf..Jtbnum .~, 'Wt$" .. t to, ·compJeU011 ·wJth the 
PUbUceUan(tn19411 ·of tbI' ,nowcollldBmtrton &. Holt 'Yfel,dEquatlon,an 
'equ8UonWhICh ,relet. 'UtI1dtu· '''',tffftrltC.turt, ftlhtngmortal1t~ 
naturel mot"ilUlUendrtcndlrnetltSlYlrton tnd,Holt*sf(lll """Ion,wlth 
appUCdtion lQNorthStt fttbtr1 .. :dtd not r""",wrtU 1957~lbthtltnodll 
lbltQUnlbf1um:conc..,t 1. "boundttght1g nato the fObrtc of themodeteu 
followfngone ',veer' class, 'CWlrltl Uf., ,and sumtntngcotth for , tbtl .'gMr 
,cl.',f,fJlvlrton.indHolt 'wertab" to , .. tlmet-vteld ... rlCt'Utt1noltngli 
Ii...",.f ..... f u.. ftlbtrUhId'betngtven ,tlrnelQutetiUlhaqu1Ubr1um,' an 
herotc .... UonfOfaspecl".,thlt lfves,tormore·tbaR tlflWyeers~ 

... we mustl"yethtDl01oglst~.toru~Trut, ftlhlrlft btologuhal 
movtd on 'Int.thOtttmtJ~HbWlVlr,1 It Istt. strong emplrict,ls 11avotr of 
thft blologlst'/CouPled wltll.equnlbrlUM OPPrOOCb toprobllMl, thDtbOs 
mouldetJ' much of their thlnkfng 'onflsblrlesmenegement.. W, Yiew tbe 
world. Utroughour' cultunt,ftndOtKculture dictates,. what we _,t~woy 
we III It, thl way we thl.,end ,tht wCIU we aperote. SUbsequent 
ftsberttsbiOlogyhOGlorgelV bttnconcemed with purg1ng th4disclpline of 
Its aqulUbriumCOntlf)t (tome 'Of 'RtCktr:. workcen be vIewed In thts Ught, 
forlR8mPle hll 1963 ·0H41973ItttClts), lookIng atstrDtegles Of odePUY, 
rmmogement (for example Walters 1987),end the ecology of the non
equlUbtium Iy_tem (for examp1e Lor1dn 1977, or lett & Kohler 1976). But 
one8uspecls that utUeof thls,bOsfOWKI Its wey tnto the thinking of 
flshari. managers., thO! moxtmumesttmatld g1aldl stUldomtnate gaels, 
end tbltbjologtsts 91v1ng DdViC8 01"8 strongly innuenced by the 
phUosophtcal epproacbasof thetr predecessors. 



Et .. IC,' .... t' .... ,_ .... t 
1ba.next ·tuk fl' to. look at' ·tNW., ec_tel Infl~ our 

tbfnk'neoo'fl""tI .. ~t,o_ the :lomePlt1od ,In, tbe ~n~t 
Jnst .. ·weclft · .. wert,., qutftt«t li,mply: wry: lttu., Jndfttt ·,fn'ftct 
:fnf)110f ·,tbt~.c tblnktnd WQ .... ,by,bi01OQI.t.:wbO,W .. JUequtPHd, 
tot.albt. rol.~notonlll .... tblU.)_84 Uti: .11'., bUt, 01" .lUd 
:t.,I*" ttPittnPtf1ct.t,phllQtOpby 'wottt6t J¥'11tutttd'tO,Pf'Obl,"*: ,'WhIrl 
·r~1.toncn 'forml~end' ''''llt~OM ",for,mort (.11portent ttren,ObJ'(.UW 
thtnp~Hmrthlt'"' olmottwlthQut IXCIPUon tbebfologt,t$ attlfnlted 
\alock, a 'f'W'~C(or tnrnostc08llftnontfoll~ters onto, their 
~ 

~P.t.,. (~903) .Yltfttfuttbtt,tbac1':mttllUtnth)dUcl,ng o growth 
t~tin\ot" fitMnet _~toql 'DOting tM! '\here. WOUldbt _ . 
opUMUm.,.tz. et,Wbfchto tGk.;'lbe.n.·aIQJld bettktllHlvlng 1ntrndUcld, 
I,~""bt~. melntetnlogbt'lftlPlnclit :$t"lht'flfral.frcm soutnt 
whGttfMIt~opUnwM't".lbculd 'bi~ . 'Ho~~"doJl,glvenUl,'sontI' cl ... · 
lo,M. thtnklna-1'htsl)fOblom '.,.. Oft: Ihlvon.of tbl'tahtnltgtcl_ 
IIJ~'W1th -thetof the tishtn .I"cl •• 'UJ~:end .upanthe mort.Uty 
Int .. thltd'UMr,,'fw ... ty kntW thl:rltoof:growtb~ iblmort.tttS"''', 
the, .ueer:~. _ t_flit. ;ol,ftlb, thl' M$Uon:mtghtbt· fHOCUylO1.vlCt. by 
matbtm$Ucs,AlthO\lfl, Petersen wi$bld tointnM1Uct·volue" he would _ 
dVne,tt cnlu,totht~tent thttv8IUGW88.'rapt8$8fttfld ,by .pOeeln the 
,mark.t :plocl. RtcOGQt~ng that iprof.Ut were' fining 'in the. fistd. 
tncfUltry .. hlSDW .. anlwertbnJUglr~,intrtl.ing 'meshsfte that would bring 
b!ggtrllJdmort 'YOluObhl 1t$l1ooto th.morkelHOwever"lhertwot little 
if eng, recognitIon of the essenUalfree .... occels nature· of thl problem. 

Alone .emong. the economists" Jene Warmfing (t911)concentreted on 
the Mort of thtmatter.He tr"I)Ued lbBtfree acreass (or common property) 
was tho cause of folltngreturnafn ftshtrtes, thlll we sh,ould not stoYe for 
the greatnt POSIlbl, production bUt rather 'rMi{S sure that the Mdf'glnaJ 
productivity of fishing corresponds to tbottn other industries', by 
charging 8 nntfor the rtghtofuse. W«mjna~O erUcla (G translation from 
lheongiMl Norweglon tsgiyan 'by Andef"I.c~ end Hennesson, t961) h~s no 
omp1r1calcontlnl, tt '$S8nUaliy coneentretes on the funcUo~ol 
reloUonshipbe t .¥ten numb,r of ftshMmen and woge coats, end yield end 
menus. This worte remained largely unknown end does not appear to have 
hod anylmplct on fisheries manapment 

RU$seU's economic contribution (1942 .. P 94) was wen founded, but 
fen I ,to go for enough. He is slU$fied to sey the -rete of fiShing which 
giVI. thtmaximum steedy stete is of course not nect,sertly the most 
economical rot. of fishing -this depends upon leong·mlt factors as well, 
SUChes the cost of coal, cost of gear, Jevel of wages end so on, in relation 
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'tQ: thlprl~',orftthObtet ... :HowtYlr. '1tts'unltkely thOtRussaU would 
dlsUf9!t$llbttwlIn 'tn.nciel·,ond·economic ontlysl.~ 

GrOhemja 1935 :contribUtton theW$ cot.stdlFebltconcern,fortht 
8tfonoMicgatn, 1rum~t. ,ontIfna dynamic. :8Ittif S, He :esUrnatb. 
thOt,for tbelCOtth, Sq:troWl t'IbWy,.rtduct10f1: '1nflSbfng effort to 75 

; ~ wcentwould '91Y1 tnttlel.lolSl$'lnrevanut:for .~ .1JIDrSbeforea 
t;onttnuoul1l81nol 131lt1'"CWlt Is tattatned, end, th1,80nhastQ be matChed·btl 
I: SGYingQ(_t . t6:Ptrctnt:ln .t9l1eoltt .plus lomtottter $OYlngs tft. 
.xPtnSIS~How".r,tbI real notUft ofbls Iblnty tocflange; .'arstt shoWn 
in ht.;l943 tKmkf' TMfhm GOtt.t"_ter th1rletnhl OQ\Un"hl. greet 
lewofftSbtng:'Flshtrils' \~t· · .... ·unUmtttd :~~'unprQf1ttb18 
(1ft1tflcJtnt)~. 'HIre, hi'''' profit J$ ·f;tn.·indt)( Of ,fflcllncy l,n much thl' 
'some w~08en economt.twOUld argue' today. But .1)8. goel fun ... thera 
thfl~ stnktng,et ththtort of tht.typt,Q,fthfnkfng. required forsucc81s'ul 
ftShertlsm~t: -'t MI not bt8n.difffcUlt •. ~~to product thtGmt law 
offlshlnt- e 'leW"ln the sctenttftc stns8~ that Is SUtl'ttmK1ztng 
expenen.:e, OOly .• " .... Alew 10 :bestdtswtdely GtceptOblebetous8 it .belongs 
totht world of feet. ...... 'tHowtvtrf Jtbe Gnlt lowtt only .fn.ttftal tn its 
converse form I that 1; .. JJmllll1lllJlllJI1willl1J$ltJr8J1fl1II/ tll II li$INIt'M end 
of course the men w.ho ectedonthOt opInion, for the tirst ti~ .. hed no 
enperience to support tMm. 

Grehom, bIre, dott not ctatln that th. lew weaderivtcl totally 
emplr1ceUU« However, tt.1s qune elser'thet hI beHeves emplncal thlnk1ng 
to bt domInant. Ht 'futlher nwealsthat hebeUeves that fisheries 
m~nt .may.notrequlre a totlny empiricist approoch. Gnham may 
well agree wUb the current strotegtes to fiSheries management whicb 
have their roots in the writings of Scott Gordon(1953,1954). Other major 
biologists were fonowing suit. Beverton (t953) ~f~.d Burkenroed (1953) 
elso sounded wam1ngs that economic factors may be important, but netther 
Of the lotter two authors were eble to provide 0 conV1nctng economic 
analyst., being merely content to placeftsher1es tn 0 financial fromewOf"k; 
for f1nenc81s concerned 'NUh objective meGsUn'fble -things', 

With the work by Wenning (t 911) largely overlooked Gordon 
(1953,1954) started with a clean slate. Gordon showed cleerly and 
concisely how the root cause of the problems of ovarfishlng was the 
common-property nature of the resourcel thet o!)en access would ensure 
that the bast and closest grounds were overftshed ftrst., end that 1n Ume 
an n&hlng. grounds would be overflshed w1th the value of average product 
coming tnto equilibrium with the average cost. The 1best1 posiUon was 
where merglne) revenue equols marginal cost with opUmDI fishing effort 
betng les8 then the equilibrium levsl of effort, end rent from the ftshery 
being moxtmtzed~ There! ore regulation of effort wes required. 

5]11, 



GordOn's enalgsl.i, ,t1er$M1Uonla n8VQUr~ Theret. little. If eny 
ernptncel • ..,ideftCt' f .. 'ltlenndhlgs" thtnpauch as. nsht"gYe$~el$and 
It$h! ,non1y 'lcondOrV, ,Gnd:tbt' Mfljor cOntent, 1$' wltbconclP\s, end 
'functlonol forms.Il'" tv .... ,ond,morginolllroduct ... ~pf)rtuntt"to$t' 
and thltrrelattonsbfps tofl$hiDg, 'ffort~~ " £\leR th$ term flahingaffort :11 
vegueMd; UnMe"$UfObl.~balng$Qmf)omnfb.Us'V'rl8bJ.embooY'n9c_.tel 
ind.1QboUr; thf, fs Gstorkcont",sttQthe btoloQI,t·sUQotf,tlhingeffQrt 
WfieretttslAttdfn , dt1'fflrent .. a an4 dlrfn." .npUcltl\l in 0 maoaurable 
tormfor eoefl: fts~ Gurdon~s: CcmclustQfttlnd moctet$ relton ttl.' YOlfdtty' 
oftht.perfettcomptUtton$ ,.,",",1 ,eQUlUbnum· Mooel, wtthon 1\$· 
inhennt ,OS$umptJt)ns 0I'l4 valuQ, JudQtme.Ilt8~ 'One c.an accept ttUltpntUon 
11 he were on1vwrtungforecomwnlst$, but for e,genereloudte~e of 
flsh.tles blologh~,ts ond:ftsherl"I' ',~ ftls expected tltot ht's, posltlon 
would be ,misunderstood. ft w •. , ' 

Tilt doubt~equnbrtum ,notton of: Gordon ticonfustng. Ftlr btol091cal 
eQu,1Ubrlum i$e concep\far removed from eCOO0n11cequiUbdum. The 
formerts concerned with G naturel process, witb fish stotks QxtsUng in 
naturelharmony w1th the1r environment. The latter is 8" men-rna. 
con.ventlon, end. exIsts only to the eH\entthat man is postuloted to bell(SYe 
In certain ways and conform tocertotn mon-m~d8 max1mizotton rules. it 
is tOCltly assumedthotthls j$ noturolend it is difficult to argue with 
nature. 

Itts timely to 1ntludeorem1nd,rhere. "0 critlctsm of the economIc 
method 1s impl1ed, fJUhough 0 ellss1eel trained biologist would probebly 
reod It as such. Emplrtcal stUdies Ul 1isberlesflConomics hoye been 
1ncr8ostng in the fisheries Ul,ratur~" 'ff>j applied economIsts such as 
Huppert {1919t Honne$son (1975) and others# heV9 made e merle In this 
fteld~ Howlver.the tv,tention .. here .. is to loolcfor the dominont methodology 
in the two nelds~ ftstleries economics and ftshenes biology, in eo attempt 
to understand differences in attitude to nshenes management. 

Anthony Scott followed fast on the heels of Scott Gordon, elsa 
highlighting the effects of an open access. Scott (1955) ogaln confirmed 
thot lock of property rights was sufficient to cause ovsrflshfng. There is 
no reference to 8 particular fishery in Scott's analysis. He proceeds by 
assuming function relaUonships between fish population, lendings, cost 
end effort (effort defined loosely as Inputs) end, given certain merket 
conditions, he estcbl1shes revenue .. cost end user cost curves. He Is then 
oble to show that sole ownershIp would provide the opUmal result. If. 
how8ver# Scott's assumptions are relaxed, his conclusion that sale 
ownersh1p prayjdes the opUmel outcome no longer holds. 

No emplrtcal evidence ts used tn either Gordon's or Scotfs analysts. 
Neither Is it naeded Once cen61n 8s9um.pUons ere made the conclusions 
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·\J(0tltt on thttr ownf , aodbOld ,tndepenlWnUgQfreal'worl4 obsllt'Yot1on$~ . The 
~11,n conditional ~1izettutl$. Tbt, phUQsophudiffenlrGdtceUy· 
fromthot of 'btologltt$Whol 1.t ·t.;.~.tWO"ldl\Qld, thlt t)b$8fYOUQn$ of 
ttdng,lond "antI we·peramount . For ttlebiQl()Q1$tl thl flow of 
IntonnoUont$'fro'm the worJdtoth.h1t~~; .notlhQ othar waGat1)WKI~That 
It tC;JOy~we.®$er.v'WhottsondwllO\ .. bqpens ant1orgonlzeand·fnterpret 
thOlt •• nts.. 'ThJre ,j$., ,sterkcontrostbetWfJenGonIon oM. scotton the 
aM h6fWl# and RU$sel1 al(J.6Jjnamontblot~t. 

Other.gempl'$ ofeconotn1c:thtqting 1n:f.ltheri8scoUld!hOY$bten 
token from the n~berf'$ Uterqture..TUtY9V (.964) show.d thOt 'reglllaUon 
ofbOthe.ffort andm.~hatz8WO$ mg. ospeclftccosaofthl gtnereltheoOl: 
of .s$Co'nd' Ilest, Ande,r1tm: '(191$) ahOw,d·bow ttchnlcalrelaUonshlps 
betweenff$her1es WUI. chonQe .Olltltn8J$troteg,lls,AndeflQn (1.976) 
Incorporated the tredlUonol perfectly,campettUve theory of the firm into 
ttsherhlseconomtc$.,Plourcse (1970l0nd Clone &. Munro ( t 975) 1ntrodu~ed 
dunamtcs, Into the Malys1s anti ,.etobllsbed golden rulesendOpUmQlUmo 
pathe. OUr 1ntenttonts not to' Pnlvh1to uteroture review: th ... interested. 
raod.r is referred to Anderson (1987) or Waugh (1984) for that.. However, 
1noll· the e~onomJt wOrks ctted ,here there dre nch Insights Into the 
ganarel problems of fishene, management" and in eachcDse the reasoning 
is that of cMdtUonD~ oeneraUzoUon# with objective functtonolforms 
holdtngdomlnoilce overObjecUve things. 

Tbe Battle Brounds 

W1th this background the two entagon1st" the b101og1sts end 
Iconom1sts, met first w1th a vIew' finding solut1ons to the problems 
that bad plogued the Pacific haHbut fl sheri es. Pocific helibut 1$ 
distributed along the Pacine northwest regions of Ccna.-Ja end the UnUed 
states from northern Cellfomla to the Bering Sao. Tne maln mode of 
fishIng Is long-lining which conststs of lines (or skates) about tOO metres 
in lengtb carrying alarg0 number of bolted hooks. The species is ., slow 
growing one" females reaching sexual maturity ftt about 12 yeers" ond 
medium stza f1sh (10 to 60 pounds) whIch are caught commercially sprJn 
an ege of 7 to soy 18 years. The stocks of hal1but ere relatively h'nmobne, 
tend to congregate annually .. are easily located, and the type of genr used 1s 
not ageseleettv8. 1411 of this means thot the fishery wes Os} especj81Jy 
vulnerable to depleUofl. 
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Theh1$tory otthe. ftSherg18 prQvtded tn "number 0' Work, '(see for 
eMsmplt) trutehfllldendZeUn.r 1962, or 'Wougb 1984)~ Tht diVelQprnElot of 
Qtft$hery ¥loa :gnKIUll wfthjnJhore ground! ')efngdeYelop,edftrst"ond 
technolog1calfmpnlvemento proytdtng:thetri.\il tU'$ft)r depleUonof these 
groundlood the' exptnsjon: to newond more dt$lant gnnmas. Up: ,until 1 9 10 
amen vel,els: .operated wlth1n 500 mUe$oftht sQuthem ports ofSeott1e 
and Voncouv.r~ With the introdUction oflorgersteom tnlwlersend the 
dapieUon of inshoB ground, QpereUons w.re, t)Ct.ndtd northweni8 lotha· 
G~~!fof Ale.kG. 89'1912 the pe* c~tch tnthe reJottY.ly northern grounds 
(theta coned .Regulatory Art., '$)hedbttnreached,bUt axponslon th~ the 
Alaskan groundt(tnclltdtd· in RegUlatory An" 3) anQwed total catch to 
conUnu.tlorislt reechlng0 peat of :69 mOlton poumtsin 1915 fonowed by 
osharpdecl1ne., . 

otscUs$ionsbetween the United stotesand Canada on the halibut 
oroblems resulted Ina convention in 19230nd reguloUonscomtng into 
force tn 1932. The regUla\1ons provldad tor 0 totol quote on cotch Ind 
were sUPplemented bY' minimum si.te limit$ end were designed and 
Implemented by biologists. As WoUld be expected thQ reguloUons were 
concreteond explicit .. 0 control on "$1ze of fish end 0 closed $S8Sonwhen 
the mOK'mum penntssibl~ ~otch1s taken. Thera was on suggestion of 8 
control ona loosely detlnedmeasure of inputs, or ttlt craoUon of efree 
market forftshtng rigbts. or an imposlUon of a taM to correct the 
t:;xtemel1ty, end certaInly noconcem about the collection or existence of 
economic rent, PoslUV9, negatlye or otherwise. 

Following the regulet10ne totol catch from the fishery rose from 47 
milnoR pounds in 1933 to 56 mUUon pounds tn 1950, end to 71.2 mUUon 
pounds tn 1954. How8verl with no restriction on fishing effort, end no 
merket for fishing rtghts~ thIs larger catch was'leksn by on increasing 
number of vessels (ftt on Increasing cost) in progressively shorter periods. 
Between 1933 Gnd 1950 the numbtlr of Ylssels rose from 384 to 654; tn 
Regulatory Area 2 the fishIng seoson fell from 206 days to 32 days, and In 
RegUlatory Area 3 the season fen from 268 days to 66 days. And the 
pOSition I\DS become progressively. worse thrQugh t~me, even untn the 
present doy. This massive overinvestment tn Yessels, for just use e few 
days of the year1 clear1y re~-resents 0 serious SOCial problem. 

,.. 

Gordon (1957, p 69) 1n en international conference on f1sherles 
management deSCribed thJs management, programme 8S one whiCh 'must go 
down in economic annals as one of the clearest cases of f811ure' Other 
economist comments include ones like 'The HaUbut programme hOG 
quesUoneble YClueblologiceUy , is G polpoble fonure economica11y, and is 
.., scheme that hoa Jed to the setting up of arrangements which benefit 
biologists and possible fish, but not humanity - either individu811y or 
collecUvely·. There would appear to be two other possjbjJjUes; benefit 
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humanltY'butnot the 11sh .. 'orbeneftlboth. The fonnerPQslt1on is surely 
UfitenOb18~, thQ lotterthe nub of th~ls$ue .. Butthedjffere.nt phnosophfcol 
fremeworks,Gnda, different Y~Jue·$ystem;, etpresent, seems to preclude 
theideel pOSitiOQ. 

In Datusrp reply.8e.U (1969, p64~(5)stete$ 'For fun time! halibut. 
f1shermenthe earnings ererelouvalg catteln find greet.er thanprevct1ed 
prior toregulet1on.~..For ,both lsrgacnd $!110n dealers the lerger 
prod[cUon of hfdlbut reduces plentov8meS!t ... For the consumer,tttelerger 
prodUcUonhas more than kept pesce wfthPopuletion •.. The joint regulation 
of the hGlibu(ftsheryhas;beenon jntontestcbly successful experiment in 
mGna~ement .of an jmp~'1ant, source of'woaU~,of empl~.tent end of food: 
One other biologIst add&d'durlng an'intemational FAD conference to Roms 
that at Jeast biologists w8reh~!mble (1nHomlischI962) 

Almost alone Crutchneld(1956lettemptedtoprovlde I balanced 
view. He n€i~'d the successe$ and the fenures of the programme, drew 
"tlention to the inueased production, but pointed out the serious 
consequences of overinvls\ment.. distortion Of the market and excesses 
placed on processing and port facilities .. , and the. dtsslpC'Uon of economic 
rent. 

wtth the divergent philosophies of economists andblo10g1sts In 
mind, it Is easy to see Why the two groups woUld be entagonlsUc. The 
biOlogist ceme first to fisheries sCience.. With 8 strong empirical bent, 
their observations told them that develoPed f1 sheri es had too few {ish, 
cetehes were too low, and those fish were toosman. Their regulations 
Increased output and the size of the fjsh - whet more was there to do? 
Economists came latter. Wnh a background 1n general equi1brium theory 
they recognized an industry which wes not conforming to the Ideal. Too 
many resources were being allocated to fisheries compared to the rest of 
the economy - there was a lot to do. 

The subsequent discusstons never met head on, but did generate heat. 
Etlch was group wortdng from a different prospectfve. It was unl1kely thr»t 
the economist would accept thet the fish were important In themselves; 
and to the economist th3 simple increase In stock, catch or size of fish 
was unimportant, unless one could show that there hDd been a net benefit 
to the economy end an Improvement in the anocalion Of resources. It was 
also unl1kely that the biologist would appreCiate the nature of the 
reasoning of economists and his argument from general equl1bnum models, 
espectal1y tn the Ught of his total Ignorance of fish. 
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tn 1988. ttlehalibut fishery 1$ little changed/and the d&balesUn 
regeJ~ .. The h$l1but fishery w~s used here ·as· entxompl&. only. However, 
thoselnYolvedtnft$hen&smenagement#,in elthercamp~ wlllrecogn1ze the 
stmUonUeswttbotber ftsherl.endother £8gtmft. It tsprobablg true to 
s~y th~t .bUnogist$stlll1ook. towordprecUcalend s1mplemanagernen" 
teebnlques~,onu thitcanbeeppltedeGaUy .. andoMI thOtle-ad to an 
tncrtase111' produtUonoremployment. More Obs\ractconc.ePts JUett as rent 
or ,producer oreonsttrner surplus 'plag Uttle port Ira their advice. tQ 
m.encgement,endocl(.'Sed'season at re$tricttonon gearorttrneof tithing 
ctl,nbe Ju~tes8fflc:Uye manegementtecbniques 09ltny~ .ltls etsoprobobly 
tn.at to say thatecOn(#fiitlt.$ .. ~nJ' •. '$UnOb$ls$edw.tb:the . eccnomtcally 
efficientopUmum 'thattspGrt of lJenerellqllnibr1umonalU$t~itmdfor 
SOMe et~ootunlsts nothln.gShort of the tntnltlucUOn of a perfect mortat .in 
n$blngrightl Ont:ivh1uallrensferllblequotas) W111prov1daa s8Usfectory 
outcome. 

The orgument ~lere'ha8 b88nthat tbl' debate betweentbebtologlsts 
end economllt is. ·to baeHpecte·d~. ThefJ ore .. bound to erguestnce .• tlch fs, 
wolttng within a tUfferenlftamewort;' and. it is not PO$sibls'for 0,"* to 
undarstand theothef withOut ;$hlftlng,groUnd~ The blologistnes,bten 
ratS8d: in tht empincf$t. ·trotttUon. T.hl flowot info;maUQn is from the 
wortdto tbe mfnd:.d lnemfnd ,fs' moulded' eccordfl19'Y. For economl'sts the 
mind hftsbesnmOUlded bg SOciety end ttle way WI Observe the world is 
Urnited by cultural foctors.For those who Uke to SGe more 'concrete 
conclustons., and who put their fa1th in the predlcttons, the words of 
Keynes might suffice: 

The ideas of economist end poUUea1 phUosophers, both when they 
ore nght and when they orewrongl Is more powerful then 18 genensllg 
understood. Indeed the world 1s ruled by UtUe else' 
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