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A HEGUIATION TO INCREASZ THE YTh"IJ) OF THE lm'.l ENGL..:um 
HtillDOCK FISHERY 

H2rbert W 0" G::"<,,)::,arn 
U. S. Fj.Gh and VTildl:lfe Service, Hoods Hole. Massachusetts 

The New Er,gland groundt'1sh fishery has been an important 

'industry since the earliest period in this country's history. 

In the early days the fish VIere taken with hook and line, first 

with hand lines and later 1'li th line trawls. IT both ~f these 

methods baited hooks are used. 

In 1905 the fishing on NeVI England banks was revolutionized 

by the introduction of the otter traVll. This new method met 

with a great deal of opposition from many members of the in-

d~tryo T':ey maintained that this ne,,', device i':l th 1 ts heavy 

otter boards and nide dragging net would destroy the fishery 

by killing the sm,all fish and ruining the bottom i t8elf. They 

t~resaw the destruction of the bottom food and natural habitat 

of the important grol1.ndfish. 

In spite of this op)osition the fleet of trawlers 

increased 810v:ly from 1905 to 1925 (Her:l:'~ngton. 1932) wh~n the 

filleting of cod and haddock was initiated. This new market .. 

ing procedure greatly i:lcreased the demand for haddock whieh 

formerly had only a limited inarl\:et. As a result of this the 

fleet of otter trawlers was greatly expanded until in 1930 

there were 323 working out of He'V! England portslol Today there 
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are more than 600 otter trawlers ot various sizes landing at 

New England ports and practi cally no large line trawlers; only 

two remain in Boston. 

Opposi tion to the otter trawl is still heard but this 

gear is nOVl accepted as the standard method of fishing for 

groundfish by the Nev. England fleet. There is no evidence 

to prove Qr disprove the theory that this trawl is damaging 

to t he food and habitat of groundfish. 

The other objection to the otter trawl, that it destroys 

large quantities of small fish, is valid, It does destroy 

large quantities of inunature fish. Herrington (1932) ::'eported 

that in the years 1913 and 1930-31 otter trawlers fishing out 

of New England ports captured between two and three times as 

many undersized or trash haddock as marketable haddock. I::l 

1930 there were 37 million haddock landed ,'.rhUe some'Vi"heJ;'8 

between 70 million and 90 million undersized haddock VIera caught 

and destroyed at sea. This destruction continues, D'J.ring the 

last five years the annual destruction of small haddock by the 

Ii]';;w England fleet of otter trawlers has averaged over five 

million pounds. 

Because of present socio-economic conditions there appears 

to be no way to provide a utilization of this now wasted food 

resouree. Under present economic conditions it is not profitable 

for the haddock fishermen to land these small haddock which aro 
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caught in such great numbers. There remains only the possi­

bility of preventing their capture. 

We arc now faced with tho problem of whether this des ... 

truction of baby scrod is detrimental to the haddock fishery. 

Has the great wastage of undersized fish contributed to the 

decline of the Now England haddock fishery and does the con ... 

tinued destruction of those sizes threaten present production? 

LYe '..'.s examine first tho rocord of this fishery since the 

start of intensive fishing by otter trawlGrs. hJ the demand 

for haddock increased fishing "TaS intensified l:jlld landings 

increased accordingly" Until 1928 haddock Vles plentiful on 

Gaorg~" &wI<: (off Oapo Cod) ~,:c: most of tho catch TNas taken 

thoro. 

A ~oak was roached in 1929 when over 2.50 million pounds 

of haddock wero landed in N::w Ihgland. po;.'ts. About 223 million 

pounds of this were takiJIl on Georges ~Brutk" During ths t1Vg 

following years there was a rapid decline in landings from 

G;:;ol'ges Bcnk, reaching the alaTI.1ing figure of 50 million 

pounds in 1934. Th::.s -nas due to a sCat'c:t.tlt Of fish.. In that 

year only about one-third as many haddock were caught per dayts 

fishing as in earlier years. 

Because of the scarcity of fish on Georges Bank the 

trawlors extended their fishing to the Nova Scotian Banks. In 

that yoar (1934) almost twiOD as much haddock nas landod in 



the New England ports from Nova scotian Banks as from Georges 
I • 

Bank. Fishing on those more distant bankS! of -course, trcY.l:-ro~: 

longer trips with greats!' production costs~ Furthermore, the 

quality of the fish suffers nhon too great a time elapses 

between catching and landing. 

In 1934 it appeared certain that -the haddock fishery on 

the Ne'w England Banks was doomed unless drastic measuros were 

taken to conserve the rapidly depleting stocks of fish. How-

ever, 1934 proved to bG a low point in the production of haddock 

:from Georges Bank. 

The records shov, that from 1934 to 1941 there VJas a rather 

stGady increase in landings from Georges Bank from the low 

figure of 50 million pounds to a value of 122 million pounds. 

Furthermore these landings 1'101'0 not made at tho expense of a 

diminishing stock. The catch per dayfs fishing also increased 

during that period from 10 thousand pounds to 17 thousand 

pounds. The Georges Bank r~ddock stocks effected a partial 

recovery wi thout tho aid of man. The fishing effort was 

inte~se during this period, and rathcr constant from year to 

yoar. Evidently the decline in the Georges Bank haddock stock 

in the thirties was d'1lo partly to natural causos. Likewise, 

natural causes probably brought about an improvoment in tho 

stocks lat.er in tho faco of' continued fishing pressure. 
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However, the annual production of Georges Bank has never 

returned to the high values attained in the late twonties nor 

has tho indox of abundance. Intensive fishing is holding tho 

stocks at a roducod lovel. The averagu annual lendiIg s for 

the past ton years was 96 million pounds while the annual 

oatch por day's fishing aVGraged l.5.l,thousand pounds. The 

year to year landings and indices of abundanco 'Ovor tho past 

ten yoars do not show any definite trends either downward or 

upward. We must conclude that tho Georges Bank haddock fishery 

has reaChed a stage of oquilibrium. The annual production, th0 

fishing effort, and the abundance of stock have entered a 

rath~r stable state when viewed over a period of a number of 

yoars. Fluctuations occur in accordance with fluctuations in 

recruitment due to natural causas but for th0 long term thore 

soems to be a certain stability. 

Under presont socio-economic conditions it is ap~arontly 

loss profitable for fishermen to fish tho Georges Bank stocks 

below their present levol than to move to more distant banks 

of higher abundance. 

Thus, without any managomont t it is probabl.:3 that the 

haddock production on Georges Bank would continuo at about its 

present level, barring any drastic chango in the socio~oconomic 

rclat.ions or the oocurronCG of soma llnu&ual natural phonomonon. 
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Thf.3 problem, then. for the fishory managors is to dGtormina 

whethor tho present average annual production could be increasod 

by some management proo~dure. Is it possible to stabilize tho 

fishery at a higher lovel of production? If so, how can this 

bo accompl:Lshed? 

Th0 Fish and lIJildlife SerVice initiated an intonsivo 

inVestigation of the haddock fish0ry in 1931. Through this 

program which was dovoloped and carried on for many yoars by 

w. 0, Herrington and continuod by Roward A. Schuck t a fino 

body of statistics has boenaccumulatod on this fishory. In 

tho study of tho vast Quantity of data collocted on tho New 

England haddoclc fishory, attontion was directed primarily 

toward the analysis of the stocks on Georges Bank sinco that 

bank is the most important to No,'! England because of its " ...... 

proximity, 

Date. nOVl available for tho Goorges Bank haddock for the 

yoars 1931 to tho prosont include accurate information on 

landings J by pounds, numbers, and sizes of fish; on year-class 

strength, grovrth rato j mortality rate, ,index of abundance, and 

degreo of indepondonce of stock. 

As a rosul t of thesG invostigations the Fish and Wildlifo 

Servico has for many years advocated a minimum lnosh size for 

vessels fi shill€. haddook on Goorges Bank (Herrington, 1932, 1936, , . 

1941; .Schuck, 1941, 1948; Royco and SchuC~t 1950). Howevor, 



Xl<> regulatory measures wore evor taken and tho wasto of small 

fish continued yea~ after yoar. 

At tho first mooting of the International Oommission for 

tho Northwest Atlantic Fisheries at W"a .. ~hington, D. C. in 

April 1951 this issue roceivod considerable attention. Tho 

CommiSSion agreed that the waste of small fish should be stop',?od. 
, 

Tho quostionwas raised~ hO~'iTOvor, as to whether it was economic 

to select a mesh sizo which would protG~t undorsizcd fish which 

are now boing landcd, as well as the fish vlhich arc discarded 

at sea, 

A group of Canadian a11d Amorican sci~ntific advia ors was 

instructed to rovioVl tho wholo problom. to formulate a rcgule.-

tionJand to develop a research pro-gram to bo carried on bofor0 

and uftor regulation in ordor to assesS accurately tho effoa.ts 

of tho regulation. 

Tho group consists of mombors of tho 1ishery Resoarch 

Board of Canada and mombers of tho Fish and Wildlife Servico 

of tho United Statps. 

This group first explored the various possibilitios of 

increasing the loval of production. 

Tho~e seomed to bo noroason to rocommond a closed sonson 

for Goorg~~ "Bank. Thero is no ovidence to indicato that tho 

loss of production during tho closed period would bo more than 

oompcnaa:to(i for by anyincroaso in woight which tho fish might 
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attain during that protvctivc }:)oriod. 

TheN is also no ovidoncQ to indicate that protection o'f 

spawning fish vTOuld bo bOilet1ciol. Fluctuation in rocruitm0nt 

seorns to bo unrolat0d to size of spanning population. Schuck's 

unpublishoddata show that l'ecl'uitnont as oxprossod by abundanco 

of two-yoar old haddock varies as much as 35 times during a 

period in vihich tho spawning population romains comparatively 

uniform. Fluctuations in amount of recruitment duo to cnviron~ 

mental condi tiona aro so sroat that it is not possib10 to aSS0SS 

tho importance to recrui tmont of size of spawning stock at this 

time. 

Thoro remains tho problem of the great waste of immature 

haddock which al'e boing disco.rdcd at sea. Is this joopardizl..ng 

tho full utilization of tho haddock rosource? Obviously it has 

not had the extreme effocts which wore foared back in 1934. 

Howovol'. we must consider the possibility of incroasing the 

landings by elimination of this tremendous waste. 

The destruction of a c~rtain numbor of young fish docs 

not necossarily rosult in a reduction in toto.l landings. Much 

of tho information necossary to appraiso tho effect of this 

destruction of tha Georgos Bank haddock population is nOill at 

hand. .Do'to.ils at t.his stud.y will 00 published b.y SChUDk and 

Widrig. 

8 



First of all it is now knowIl that tho haddock stocks on 

Georges Bank are rather independent of those on neighboring 

bonks. Peculiarities of growth and vertobra1 count S f as well 

Q.S limited marking oXpcrimonts show this (Herrington, 1944; 

Noedler, 1930: Schroeder, 1942; Vladykov. 1935; Schuck and 
~ rI •• 

Arnold, 19.51; Clark and 'VJ..adykov, ms.). The discroteness of 

the Georges Bank stock groatly facilitates tho study of these 

populations. 

Tho gro'V'lth rato ot Goorges Bank haddock is unusually high, 
, 

ospecially in tho first few years of life (Schuck and Anlold, 

1951). Thore is a corresponding rapid im rease in 'I'VOight 

during thesc years. Thus groat benoti ts might be expected by 

saving these immatur~ fish. 

Schuck has determined tho total mortality rate of G00rgos 

Bank haddock for throe-year old and older fish to be about 

45 per cent per year. , 

unfortunately, it is not possiblo to separate the mortality 

due to natural causes tr(")m that due to fishing. Howcvur, it hne 

boen found that lack of accurate information on natural mortality 

ratc is not too serious in the study of this particular problem. 

Widrig (unpublished manuscript} studied the effect of 

varying the age at which tho haddock arc first oaptured. He 

constructed n number of thooretiecl models to show the expected 

yiold from a yeU.!' elMS throUf'J1out its entire lif'o basad on tho 



known growth rata of Georges Bank haddock and a total Il'lofito.lity 

rate of 45 por cont. Ho constructod models for varying pro~ 

portions of natural and fishing mortality. 

If tho natural mortcli ty is vury low it pays to 1 Jave tho 

fish in tho sea until they have attnined most of their growth. 

The chnncos of their being availnble l.~,tor arc great. If tho 

naturnl mortality is vcry high it pays to catch tho fish at a vory 

early age. The chances, thon, of their being in tho sen at 0. 

later dato arc slight. 

For purposes of argument it was nocessary to aSSUllle a nnturnl 

mortality rate. It vms the opinion of tho various biologists 

studying this problem that the natural mortality rate was not 

likely to be marc thnn 1.5 per cent. With such a natural mortality 

rate nnd with p-resent fishing effort tho highest yield would 

result if the fish wore first captured at tho agc of three years 

or a little older. This is assuming that a net is used which 

haa a 50 per cent selection point for throe-year old fish. 

That is, 50 per cent of the threo..,yoo.r olds entoring tho net 

are retained and at ench larg0r size on increasing percentage 

is rotuinod. 

The presont ago of first capture of hnddock on Goorges 

Bank is about one and one-half years end most of the fish of 

this age nrc discarded. Thus, on tho basis of theso above 

theorotical considerations tho presont fishing methods aro 

d·o:f'ini t.oly dot.rim.out .. -:..l j;~ tho production ()f tho fishory. Tho 
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age of firsteapturo should be advc.ndod by tI.bout 6no and 

ono-h~lf yoars to bring about tho maximum utililntion of 

thoso stocks. This can be dono by increasing the size of 

mosh used in tho otter tr1.wls. 

Tho. above cnlculatiol1S assume a natural mortnlity rClte 

of 15 por cent. 1,Udrig t s figures show thc.t if tho naturnl 

mortality rate is morc thQll 15 por cont vory littlo chnhge 

will rusult by udvnIlcing tho age of first capture. On tho 

othor hand if the natural mortality is less th~ 15 por cent 

a considernbly groatJr ndvnntQge will result in any advnnce of 

first ago of oupturo over tho present ono. Thus, thoro will bo 

nothing to loso und possibly much to guin by advancing the ago 

of first capture I whntover tho nntural mortnlity. 

Since somo fish botweon tho agos of one and ono-half and 

throe yours are new l::mdod I ndvancing the Clge of first co.pturo 

t".,ngo three v·lould have a temporary advorso effect on landings. 

Widrig calculated the annual changes which 'Would result in 

total landings if tho ago of first capture were suddonly changvd 

from the present ono and one-half yeurs to tho thooretical 

optimum of throe yours. The first yoar the r~duction in toto.l 

landings Would runount to about 2.5 por cont. Tho socond year 

the red.uction would bo about 15 por cont. Not until tho ~.At1rd 

your oould any bencfit. be expected to rcsult. In succeeding 

yours thoro would bo an increasing benofit until a now 

<'quilibrit.un l!JouJ.d bo ostablished when produotion would be 
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increased by about 50 por cont over present land1ng~~ 

Tho calculations hold only for an average yoar, Of course. 

Natural fluctuations in abundance might mask the offeqt of the 

increased mesh size in nny pnrticular ycar. The oft0ct would be 

evident to tho fishorman only over a number of yoars although 

tho biologist could c.ssess its effect on yeer classes of known 

strengths immediately. 

An expected increase in production of .50 por cent would 

definitely wnrrnnt a regulation of tho fishery. Howover, the 

initiul consequences of such c. stop as outlined would lIfOrk n 

considerable hardship on tho ll1dustry during the first two yoars 

ospeciully if enuotment of a regulation happenod to coincido 

wi th a your of' low nat.urnl nbundnnce. 

For this roason it was considerod unwise to rocommend 
.~. 

advnn.cing the ago of f'irst cc.pturo to age three at this time. 

Rathor, it was decidod t·(')o select an ugc which would have tho 

effect ,,1' oatchin,g hardly any (If the fish now being dis ca1'ded 

and continuing to catch about 90 por cent by woight of those 

fi~h which arc now landed. Widrig calculated this ege to be a 

littlo loss than two and eno-half years. His thoorotical modols 

show that in this case the doelino in landings the first yoar 

would Oll\Ount to loss than 10 per cent o.nd by the socond ycar 

would bo baok te avorage. In following years thoro vfOuld be an 

:tnorQD.~i.n.g Mnoj':i.t roo.oh:ing a valuc of about 35 por cont ab('}ut 



six yonrs after the chango is made. By this mathod it is hoped 

thut the fishery can be brought into a new equilibrium at a 

higher le701 of production without decreasing tho annual landings 

materially during tho poriod of adjustmont. 

Tho feasibility of advancing tho ago of firstoapturo to 

the thooretical optimum of throe yours Crol bo oonsidered after 

tho offoots of the first chango arc observed. 

As a rosult of tho roport of tho soientific ad-;isors to 

Panol .5 of tho Commission, that P:mcl will recommend to tho 

Commission at its meoting c.t St. Androws in June that a minlm'tllll 

moah regulation bo instituted for International Subaroa .5 which 

includes Georgos Banl( and the Gulf of Ihlno. Thoy will rooom­

mond a minimum mesh siZe of 3-3/4 inches, inside stretched 

measuremont. A mesh of that size retains 50 POI' cent of the 

haddock of ubout tvro and one-half years of ago. Tho P~el is 

also rocomrnonding thnt intensive rosoarch bo conducted to assess 

acCcuratoly tho effoct of the regulation. '!he Fish and W11dlif0 

Sorvice ''1ill conduct this rosenrch. Tho presont intensivo 

program which the Sorvic 0 is conducting on the hnddook prow,qm 

v~ll bo continued and possibly oJC;pandod so thnt tho offeot ~f 

the l"egulction cnn be nocul"fttoly moasured and Lho wholo problem 

kap,t undo.r CoOnt.i.n;u .. 'l1. :r:OVi.3Vl by tho Commission. 
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