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The New England groundfish fishery has been an important
iﬁdustry since the earliest period in this country's his?ory.
In the early days the fish were.taken with hook and line, first
with hand lines and later with line trawlse Ir bhoth ef these
methods baited hooks are useds

In 1905 the fishing on New England banks was revolutionized
by the introduction of the otter trawl, This new method met
with a great deal of onposition from many members of the ine
dustry. T:ey maintained that this new device with its heavy
otter boards and wide dragging net would destroy the fishery
by killing the small fish and ruining the bottom itself, They
foresaw the destruction of the bottom food and natural habltat
of the lmportant groundfish,

In spite of this opnosition the fleet of trawlers
increased slowly from 1905 to 1925 (Herrington, 1932) when the
filleting of cod and haddock was initiated, This new markete
ing proc¢edure greatly increased the demand for haddock whish
formerly had only a limited market, As a result of this the
fleet of otter trawlers was greatly expanded untll in 1930
theré were 323 working cut of New England ports, Today there
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are more than 600 otter trawlers of various sizesvlanding at
New England ports and practically ho large line trawlers; only
two remain in Bostona

Opposition to the otter trawl is still heard but this
gear is now accepted as the standard method of fishing for
groundfish by the New IEngland fleets There is no evideﬁce
to prove or disprove the theory that this trawl is damaging
to the food and habitat of groundfishe

The other objection to the otter trawl, that it destroys
large quantities of small fish, is valids, It does destroy
large quantities of immature fishe Herrington (1932) —eported
that in the years 1913 and 1930-31 otter trawlers fishing out
of New England pérts captured bvetween two and three times a8
man& undersized or drash haddock as marketable haddock, In
1930 there were 37 million haddock landed while somewhere
rbetween 70 million and 90 million undersized haddqck were caught
and destroyed at sea, This destruction continues. During the
last five years the annual destruction of small haddock by the
Wow England flget of otter trawlers has‘averaged over flve
million pounds,

Because of present socio-esconomic conditions there appears
to be no way to provide a utilization of this now wasted food
resources Under present economic conditions it is not profitable

for the haddock fishermen to land these small haddock which aro



caught in such great numberss There remalns only the possie-
bility of preventing their capture.

We arc now faced with the problem of whether this dese _
truction of baby scrod is detrimental to the haddock fisherys
Has the great wastage of undersized fish contributed to the
deeline of the New England haddock fishery and does tho cone
tinued destruction of these sizes threaten present production?

Lot vs examinse first the rccord of this fishery since the
start of intensive fishing by otter trawlcerse Ag the demsnd
for haddock incrcased fishing was intensified and landings
increased accordingly. TUntil 1928 haddock was plentiful on
Goorges Bank (off Cape Cod) nd most of the catch was taken
thore,

A neak was reached in 1929 when over 250 million pounds
of haddock were landed in Now Ingland port?. Apput 223 million
pounds of this were taken on Georges ‘Bank, During the five
following years there was a rapid decline in landings from
Georges Bonk, reaching the alarming figure of 50 millien
pounds in 1934, This was due to a scapeidy of fish, In thab
year only about cne=~thirg as many haddock were caught per dayls ‘ |
Tishing as 1n earlier years, |

Because of the scarcity of fish on Georges Bank the
trawlors extended their fishing to the Nova Scotian Banké. In

that year (1934) almost twice as much haddock was landed in



the New England ports from Nova Scotian Ba?ks as from Georges
Bank, Fishing on those more distant banks of coursc, lnvalvos
longer trips with greater production costs§ Furthermore, the
quality of the fish suffers whan too great a time.elapses
betwoen catching and landing,

In 1534 it appeared certain that the haddock fishery on
the New England Banks was doomed unless drastic measurcs were
taken to conserve the rapidly depleting stocks of fish., Howe
ever, 1934 proved to be a low point in the produetion of haddocl:
from Georges Banke

The records show that from 1934 to 1941 there was a rather
steady increase in landings from Georges Bank from the low
figure of 50 million pounds to a valuc of 122 mil;ion poundss
Furthermore these landings were not made at the exponse of a
diminishing stocks. Thoe catch per day's fishing also increased
during that period from 10 thousand pounds to 17 thousand
poundse The Georgos Bank haddock stocks offected a partial
recovery without the aid o? mane, The fishing cffort was
intepse during this period,; and rather constant from year to
year; Evidently the deeline in the Georges Bank haddock stoek
in the thirties was duc partly to natural causcss Likewise,
natural causes probably brought about an improvement ig the

stocks later in the face of continued fishing pressures



However, the annual production of Georgos Bank has never
returned to the high valueg attained in the latse twontics nor
has the index of sbundance, Intecnsive fishing is holding the
stocks at a reduced lovel, The average annual landimgs for
the past tan years was 96 million pounds while the annual
cateh per dayls fishing averaged 154L:thousand poundse The
~ year to ycar landings and indices of abundance over tho past
ton yoars do not show any definite trends cilther downward or
upward, Wo must concludc that the Georges Bank haddock fi§hery
has rcached a stage of cquilibrium, The annual production, tho
fishing ecffort, and the abundance of stock have entercd a
rathor stable state when viewed over a period of a number of
yoars, TFluctuations oceur in accordance with fluctuations in
reeruitment due to natural causcs but for the long term there
seems to be a gortain stability,

Under presont soclo-cconomic conditions it is apnareontly
loss profitablo for fishermen to fish tho Georges Bank stocks
below their presont_levol than to move Vo moro distant banks
of highor abundancce

Thus, without any ménagcmont, it is probablc that the
haddock production on Georges Bank would continue at about its
present level, barring any drastic chango in the sccio-cconomic

rclations or the ooccurrcnce of some unugual natural phonomcnon.



The problem, then, for the fishory managers is to detormine
-whethcr the presont average gnnual production could be inc;cased
by some managoment procqﬁure. Is it possible to stabilize the
fishery at a highor level of production? If so, how can this
be aecompiished? |

The Fish and Wildlifo Sorvicec initiated an intonsive
investigation of the haddock fishory in 1931, Thfough this
program which was devoloped and earricd on for many ycars by
Wy Cy Herrington and continued by Howard A. Schuck, a finc
body of statistics has bocn accumulated on this fishcry. In
the study of the vast quantity of data collocted on tha New
England haddoek fishery, attention was directed primarily
toward the analysis of tho stocks on Georges Bank sinco that
bank is the most important to Wew England bocause of its = -
proximitys

Data now available for the Goorgos Bank haddoek for the
years 19?1 to the present include accurate information on
laﬁdings, by pounds, numbers, and sizes of fishj on ycarwclass
strohgth, growth rate, mortality ratc, indox of abundance, and
degree of indepcndence of stock,

As a result of these invostigations the Fish and Wildlifo
Service has for many years advocatoed a minimum mosh size for
vossels fish%ng ha@dock on Goorges Bank (Herringtgn, 1932, 1936,

19413 Sehuck, 1947, 1948; Royco and Schuck, 1950)s Howevor,



1o regulatory measures were ever taken and tho waste of small
fish continued ycar after ycars

At tho first meoting of the Intornational'Commigsion for
the Northwost Atlantic Fishories at Washington, De Cs in
April 1951 this issuc roccived considerable attontion, Tho
Commission agrecd that tho waste of smail fish should bo stoppcde
Tho quostion was raised, howevor, as to whother it was oconomic
to sclcet a mesh sizo whioch would proteet undersized fish which
arc now boing landod, as well as tho fish which are diseardod
at sea,

A group of Canadian and Amcrican sciontific advisors was
instructed to roview the wholc problem; %o formulatc a rogulae
tion, and to dcvelop a rescarch program 0 be earried on boforc
and after rcgulation in ordor o asscsg accurabely the offocts
- of the roegulation,

The group consists of members of tho Filshory Rescarch
Board of Canada and nambers of the Fish and Wildlife Sorvico
of the United Statos,

This group first cxplored the various possibilitios of
inercesing the lovel of produetion,

There scemed to bo no roason to rocommond a closed scason
for Goorges "Banksy Thorce is no cvidonce to indicate that the
loss of productior during the closcd poriod would bo morc than

oompensatod for by any inercaso In woight which the fish might



attain during that protoctive poeriod,.

Thers is also no ovidenco to indicate that protection of
spavning fish would be beneficials Fluctuation in rceruitmont
scems to bo unrclated to size of spavning population, Schuck?s
unpublished data show that recruitmont as oxprosscd by abundanco
of two-yoar old haddock varics as much as 35 times during a
period in which the spawning population remains comparatively
uniforme Fluctuations in amount of recruitmont duc to environ-
mental eonditiong are so groat that it is not possible to asscss
the :_meortance to rocruitmont of size of spawning stock g this
time,

There remaing tho problem of the great waste of lmmature
haddock which are being discarded at sea, Is this jeopardizing
the full uwtilization of tkllc- haddock rosourcec? Obviously i*_c has
not had tho cxtreme effcets whieh wora fearcd back in 1934,
However, we must consider the possibility of incroasing tho
landings by climination »f this tromendous wastc,

The destruetion of a cortain number of young fish docs
not neccessarily rosult in a reduction in total landings, Much
of the information nocessary to appraise tho offcet of this
destructidn of tho Goorges Bankvhaddock population is now at
hand, DPetails of this spudy will be published by Schuck and

Widrige



First of all it is now known that the haddock stocks on
Goorges Bank are rather indepcndont of those on noig@boring
bankse Poculiaritics of growth and‘VGitcbral counts, as well
as limited marking cx@crimcnts show this‘(Herrington, 19443
Noodler, 1930; Schrocdor, 19423 Y’lad.ykpv, 1935; Schuck and
Arnold, 19513 Clark and Vladykov, mss)s Tho discrotencss of
the Goorgos Benk stock groatly facilitatos tho study of thoso
populations, ‘

Tho growth rato of Goorgoes Bank haddock is unusually high,
ospocially in the first fow ycars of life (Schuck and Armold,
1951), Theoro is a corrcsponding rapid imereasc in weight
during these ycars, Thus groat bencefits might be cxpectod by
saving these immaturc fish,

Schuck has determined tho total mortality rate of Georges
Bank haddock for thrge—year 0ld and older fish to be about
45 por cont por yc?r.

Unfortunately, it is not possiblo to sepa;atc the mortality |
due to natural causes frem that due to fishings, Howover, it has
boen found that lack of accurate informatien on natural mortality
rate is not too scrious in the study of this particular problam.

Widrig (unpublished manuseript) studicd tho coffcet of
varying the age at which the haddock aro first capturcd, Ho

constructed o numbor of thoorcticcl modsls to show the oxpoctod

¥yiold from a ycar class throughout its ontirc lifo basod on tho



¥nown growth rato of Goorgeg Bank haddock and a total moféélity
ratc of 45 por ccnt, He constrﬁctcd modoels for varying prow>‘
portions of natural and fishing mortality.

If the natural mortﬁlity is very low it pays to l.ave the
f4sh in the sea until thoy have attained most of their growth,

The chaneéos of their belng available later arc greate If the
natural mortality is vory high it pays to catch tho fish at a very
carly agces Tho chances, thon, of their being in the sca at a
later datc arc slight,

For purposcs of argunent 1t was ncccessary to assumc a natural
mortality ratce, It was the opinion of the various biologists
studying this problem that the natural mortality fatc was not
likely to be more than 15 por cents With such 2 natural mortality
rate and with prescnt fishing effort the highest yleold would
result if the fish were first captured at the age of throe years
or a little oldcrs, This is agsuming that a not is used which
has a 50 per cont selecetion point for throomyoar old fish,

That 1s, 50 per cent of tho threc=yoar olds cntoring the net
arc rotained and at cach larger size an inerceasing perceontege
is roteincd.

The present age of first copture of haddock on Goorges
Bank ia about one and one-half yoars and most of the fish of
this age arc discardcde Thus, en the basis of thesc above
thoorctical considerations the presont fishing mothods are

dgfinitely detrimgniel to tho production of the fishorye The
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age of first capturc should be advanédd %y about one and
onowhslf years to bring about tha maximum utiligation of
thosc stockse This can be done by increcasing the size of
mesh used in tho ottor trawlsas

The abovo'calculations essume a natural mortalityvrato
of 15 poer conbe Widrig!s figures show thet if the natural
mortality rate is more than 15 per cont very littlo chahgo
will result by advancing the age of first capturce On the
other hand if the natural mortality is loss thon 15 per econt
a considcrably greatsor advantoge will rosult in any advance of
first age of copture over tho presont once Thus, therc will be
nothing to lose and possibly much to goin by advancing the age
of first capturc, whatever the notural mortality.

Sincc some fish botwoon the ages of onc and ono-half and
threo yeﬁrs arc now landod, advancing tho cgo of first copture
t#.age three would have a tomporary adversc offect on landings.
Widrig calculated the annual c¢hangos which would result In
total landings if the ago of first capturc werc suddonly chang.d
from the prescent onoc and onc-half yoars to the thooretical
optimum of thyce yocors. The first year the roduction in total
landings would amount to about 25 por cent, The sceond year
the reduction would bo about 15 per cont, Not until ﬁho ﬂhird
year could any bonefit be cxpcctcd to rosult, In succceding
yoars there would be an increoasing bonefit uwntil a now

oguilibrium would bo ostablishod when produstion would bo



increcascd by about 50 per cont over prescnt landingéﬁ

The caléulations hold only for an averago ycar, 0f courscs
Natural fluctuations in abundancc might mask the effcgt of the
inercasced mesh size in any particular ycare. The efféct would be
ovident fto thc fisherman only over o number of ycars although
the biologist could assoss 1ts offecet on yocor classes of known
strongths immodiatoly.

An cxpocted incroase in production of 50 per cont wguld
dofinitely warrant a rogulation of thc fisherye Howover, the
initial consoguencos of such 2 step as outlined would work a
considerable hardship en the industry during the first two years
ospoelally if cnaetmont of a regulation happenod to coincide
with a year of low natural abundances

For this reasoﬁ 1t was considerod unwisc to recommend
advanding tho age of first cepture to age three at this timece
Rathor, it was dccided to soleet an age which would have the
offeet of oatching hardly any of the fish now being discarded
and continuing to catch about 90 por cent by woight of thoseo
fish which are now landod, Widrig calculatcd this age to be a
11ttlae lose than two and ono~half years, His thoorotical modols
show that in this case the doelino in landings the first ycar
would amount to loss thap 10 por cent and by the sccond year
would be back to averagce In following years there would be an

incerensing honofit regehing a value of about 35 per cent abeut
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gix yoors aftor the change is mados By this mothod it is hopod
that thc fishcery ecan be brought into a now cquilibrium at a
highor levol of production without deccreasing the annual landings
materially during thce poried of adjustmonta

The feasibility of advaneing tho ago of first capture to
tho thoorctical optimum of threc yoars con be considered aftor
the offcots of the first chango arc obsorved.

As a rosult of the report of tho seiontific advisors to
Panol 5 of tho Commission, that Pancl will rccommond to tho
Cammission at its mocting ot St. Androws in Junc that a minimum
mosh regulation ba instituted for Intoernational Subarea 5 whilch
ineludos Georgos Bank and the Gulf of ilbince Thoy will rccom—
mond a minimum mosh size of 3-3/4 inches, inside stretched
measurcment, A mosh of that sizc rotains 50 por cont of the
haddock of about two and oncehalf ycars of agee Thoe Ponel is
qlso rocommending that intensive roscarch be conduceted to ossoss
acecuratoly tho offoet of the rogulation, The Fish and Wildlife
Sorviece will conducet this rescarch. The present intemnsivo
program whieh the Sorviece is conducting on the hoaddock probigm
will be continucd and possibly oxpanded so that tho cffeet of
the regulction can be accurntoly measurcd and'hho wholo problom

kopt undar continual roviow by the Commission.
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