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Introduction 

Although haddock were known to be abundant on the southern part 
of the Grand Bank (ICNAF Divisions 3N and 30) in the 1930's (Thompson, 
1939), exploitation of the stock did not begin on a large scale until 1946, 
after which landings increased rapidly to 80 thousand tons in 1949 (Fig. 1). 
As is usual after the initial exploitation of a virgin stock, the decline 
in numbers of large fish in the catches and some relaxation in fishing 
effort resulted in a decline in haddock landings to 43 thousand tons ino. 
1953. Up to that time most of the haddock landed were taken on the Grand 
Bank portion of Subarea 3. However, the recruitment to the fishery of a 
very abundant year-class resulted in haddock being abundant not only on the 
Grand Bank (3N and 30) but also on St. Pierre Bank (3P). A great increase 
in fishing intensity subsequently occurred and by 1955 landings had reached 
a peak of 105 thousand tons. This was again followed by a decline to 35 
thousand tons in 1959. In 1960 and 1961 landings rose to 66 thousand. and 
80 thousand tons respectively but dropped to 35 thousand tons in 1962 and 
14 thousand tons in 1963. 

Exc,,:)t fo," v~ry inc; i,:nificant quantiti.0S taken inshore along the 
south coust of Fe,o/foundland, th" haddock fishery is strictly an offshore 
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trawl fishery, which up to 1959 was carried on almost exclusively by 
Canadian and Spanish trawlers. In 1960 and 1961 USSR trawlers entered the 
haddock fishery and landings increased substantially in these years, but 
since then they have decreased to the lowest level since the start of the 
fishery. 

Early in the exploitation of the Subarea 3 haddock stocks 
biologists of the St. John's Biological Station initiated length and age 
sampling of the commercial landings. Also by means of log books placed on 
board of most of the trawlers landing in Canadian (Nfld.) ports, statistics 
of landings and effort for the major commercial species, including haddock, 
have been available since about 1954, and these are the only effort 
statistics pertinent to the Subarea 3 haddock fishery, since Spanish and 
USSR data pertain to mixed fisheries with no separation of the effort 
devoted mainly to haddock fishing. This is unfortunate as we shall see 
later since the Canadian fishery takes place mainly during the winter and 
spring in Division 30 while the Spanish and USSR fisheries for haddock 
usually take place during summer and autumn in 3N. 

This paper presents the results of a preliminary analysis of the 
available length and age data and an assessment of the stocks in so far as 
it is possible from the information available. While some data for the St. 
Pierre Bank stock are presented, emphasis has been placed on the Grand Bank 
stock which has been the mainstay of the haddock fishery during its short 
history. 

Nature of the Subarea 3 haddock stocks 

In Subarea 3, where the most northern of the haddock stocks of 
the Northwest Atlantic are located, the main haddock fishery normally 
occurs on the southern half of the Grand Bank in 3N and 30 (Fig. 2) but 
during the period 1954-56 there was a substantial fishery for haddock on 
St. Pierre Bank in Division 3P as well (Table 1), almost exclusively on 
the very abundant 1949 year-class. Only small quantities of haddock were 
landed from the latter bank before 1953 and no significant fishery for 
haddock has taken place there since 1957. 

Growth and otolith studies indicate that the adult haddock on 
the Grand Bank and on St. Pierre Bank are relatively distinct groups. 
Some mixing may occur on the slope area in the deep water (south of Green 
Bank) between the Grand Bank and St. Pierre Bank, but the generally low 
temperature of the water «O·C) in the channel between the 2 banks tends 
to limit the extent of mixing. Since haddock were not known to exist in 
abundance on st. Pierre Bank prior to 1950, it is the author's opinion 
that the water current pattern, immediately following the Grand Bank 
spawning in 1949, was such that haddock larvae in great numbers drifted 
in the general direction of St. Pierre Bank and the young settled on the 
bottom there in the autumn of 1949, the population subsequently 
developing its own distinctive growth characteristics. There has been no 
significant survival of year-classes on St. Pierre Bank since 1949 and no 
significant fishery since 1957, when the abundance of the 1949 year-class 
was reduced to a low level. 

The Grand Bank (3N and 30) stock, which has been the mainstay 
of the haddock fishery over the course of its short history, is usually 
located along the southwest slope (30) during winter and spring, when the 
shallow areas of the bank are covered by cold water of unfavourable 
temperatures, generally less than l·C (Templeman and Hodder, 1965); the 
haddock are thus concentrated in depths greater than 50 fathoms along a 
narrow band of the southwest slope, where most of the haddock landed by 
Canadian vessels are taken. Usually by June, sometimes earlier, when the 
shallow bank water has warmed sufficiently, the winter and spring 
concentrations disperse and most of the haddock move eastward across the 
Grand Bank coincident with the incursion of slope water (Templeman and 
Hodder, 1965). By midsummer and later haddock are usually concentrated 
again but now on the southeast shoal of the Grand Bank (3N) in shallow 
water of about 25 fathoms, where they feed largely on capelin and capelin 
eggs. Here they were exploited almost exclusively by Spanish trawlers up 
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Index of relative abundance 

As an index of relative abundance. the onlllanding-per-unit
effort data available are those for Canadian (Nfld.) trawlers since 1954. 
While the ICNAF Statistical Bulletins contain effort data for trawlers 
of other countries (mainly Spain and USSR) which have exploited the 
Subarea 3 haddock stocks, it has not been possible to utilize such data 
in this analysis because they pertain to mixed fishing with no separation 
of effort devoted mainly to haddock. Consequently the landings-per-unit
effort are based on statistics of ~ffort and landings which represent less 
than 40% of the total haddock yield during 1954-63. Although a few 
trawlers of the 51-150 tonnage class participated in the Canadian fishery 
for haddock at various times. the effort and landing data are essentially 
those for trawlers of the 151-500 tonnage class into which most of the 
Newfoundland trawlers fall. 

The landings ... estimated effort in hours fished) and landings-per
unit-effort for the entire Canadian fleet during 1954-63 are shown (cross
hatched) in Fig. 3, together with the total annual haddock landings and 
estimated annual effort, the latter value having been obtained by divid
ing the total annual landings by the corresponding landings-per-hour
fished of Canadian (Nfld.) trawlers. 

On St. Pierre Bank the landing-peroJllnit-effort was at a high 
level (appraxima'~ely 2 tons per hmu') during 1954-56. but it rapidly 
decreased to a low level after 1957 and the haddock fiBhery there has 
been negligible since then. 

On the Grand Bank the best and most consistent fishing occurred 
during 1955-57 (averaging 1.7-2.2 tons per hour). In 1958 and 1960 the 
average landings-per~hour·'fish!td were dOiill to 1.1 aIld 0.9 tons respect
ively, but during 1959 and 1961 they wers near the 1955-57 level. The 
low valuee in 1956 and 1960 were due largely to hydrographic conditions 
in the winter and spring (water temperatures being higher than usual 
and haddook being thus less concentrated in the fishing areas than normal). 
However I the rapid decline in landing .. pei:'~J.ni t-effort after 1961 is most 
certainly due to deoreased abundance of commercial-sized haddook. 

!!!!r-cle.6s SU1'Vi..!.~ 

For purposes of studying the contribution of year-classes to the 
oommeroial haddook fishery, length and age sQl1lpling of commercial land
ingll Wall begUn in the early 19501 s and conUnued to the present time. 
Exoept for the disoarding of unmarketable fish at sea, haddock are landed 
without culling into market oategories. During the unloading'prooess a 
"grab" sample of 300-400 haddock is usually taken, from which length 
measurements are obtained together with otoliths and scales from a ran
dom sample of 1 in 10 of these for IlUbsequen'h age determinations. All 
aglll are based on otolith readings by the author, who in innumerable 
oases also read ths soales to verify agee when there was the slightest 
doubt in otolith interpretations. 

Since the ourrent interest in haddock is focused on the state 
of the Grand Bank stock (the transitory fishery on St. Pierre Bank 
having been ~argely due to thB abundanoe of one year-olass). only the 
year-olass survival of Grand Bank haddock is considered here. Table 2 
gives the number of samples and numbers of haddock measured and aged 
for the January.,June period of 1955-63. and in Fig. 4 are shown the 
corresponding length and age compositions in terms of the average 
landings-per"'lmit-effort. The age oompositions were obtained by 
applying age-length keys to the corresponding length compositions. 
The January-June period was seleoted for comparison of abundance of 
year-classes in successive years. because it is the period of the 
most intensive fishery by Canadian trawlers and also because it is the 
period when growth is practically negligible. 
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Table 2, Numbers of haddock samples and nwnbers 
of fish measured and aged from the 
landings of Canadian (Nfld.) trawlers 
from the Grand Bank during J anuary
June of 1955-6). 

No,--6f No.-of fish No, of 
Year samples measured fish aged 

1955 16 4,514 320 
1956 57 15,486 698 
1957 95 31,447 1,582 
1958 53 22,028 938 
1959 52 15,558 839 
1960 64 25,400 1,)49 
1961 56 24,866 2,110 
1962 54 22,114 2,286 
196) 22 6,792 841 

On the Grand Bank the most recent outstanding year-classes 
were those of 1946, 1949 and 1955 with moderate survival in 1952 
and somewhat smaller year-classes in 1953 and 1956 (Fig. 4). Other 
year-classes between 1946 and 1963 were either complete failures or 
very small. During 1954-58, the 1949 year-class to a large degree 
and the 1952 and 1953 year-classes to a lesser extent were dominant 
in the landings. In 1959, while these older year-classes formed 
a significant part of the landings by weight, the 1955 year-class 
showed up in abundance in the conunercial landings for the first 
time and this year-class continued to dominate in the samples up 
to 1963. Hhile samples from conunercial landings are not suitable 
for predicting the success or failure of the more recent year
classes, research vessel surveys, using codends lined with 25 nun 
nylon netting, have particularly since 1961 confirmed the rapid 
decrease in abundance of conunercial-sized haddock as well as the 
poor survival of recent ~~ar-classes up to 1964. 

llortality estimates 

The natural logarithms of the nwnbers per hour fished (Fig. 4) 
for the significant year-classes are plotted against age in Fig. 5. 
The peaks of the curves occur at age 6 and recruitment is considered 
to be essentially complete at this age although trawl selection may 
have been incomplete for the smaller sizes of fish in this age group 
and some discarding at sea may have occurred. Although there is some 
deviation from linearity in the relative abundance of successive 
age groups (ages 6-10) of the year-classes, the data show a rapid 
decrease in abundance with age, Hhile a total mortality coefficient 
(Z)~/.P.:f 0.75 is estimated from the decrease in abundance of the 1949 
year{6etween 1956 and 1959 (ages 7-10), values of between 0.9 and 
1.0 are obtained for the more recent year-classes. Unfortunately 
the data are not adequate to provide a sufficiently reliable 
separation of Z into its natural and fishing components. 
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DISCUSSION 

There is no doubt that the haddock fishery in Subarea 3 has entered a period 
when yields from the stocks must remain at a relatively low level for the next 
few years or until such a time as year-classes undergo a much higher degree of 
survival than has been the case since 1955. While annual landings have fluctuated 
greatly during the short 20-year history of the fishery. year-class survival has 
fluctuated much more severely. Considerable differences in year-class survival 
occur in aJl haddoek sf;ocks of the Northwest Atlantic (WaUord, 1938; Hennemuth 
,et al., 1964) but these variations seem to be much more extreme in t.he northern 
than in the southern parts of the range of haddock in the ICNAF Area. 

The problems of determining 
are extrewely complex. The many 
production and survival make the 
fluctu"ltions extremely difficul t. 

the causes of fluctuations in year-class survival 
factors that could conceivably affect brood 
formulation of theories about the causes of 

Al though many workers in the field of fishery 
science have B.ttempted to relate brood strength to such factors as water temperature, 
currents? wind drift ~ etcc I during the early pela.gic phase of development, it is 
not surprising that no real clear-cut relationships have evolved. Much of the 
difficul ty 1 ie s in the absence of' sui table data on the var ious causative factors 
concurrent wi th da.tA.. on ~.he time and duration of spawning, t.he distribution of 
eggs and larvae and the subsequent set.tling of young fish on the bank plateaus 
and slopeso If, is obvious tha.t the at)quisi tion of s11ch data woulrj require for 
anyone stoc.k the use of much research ·vessel t,itr'e and man-power resources spread 
over a long period of years; and? even if -t:.be a.ct.up.l basic causes were determined, 
it is unlikely that much, if anything, could be done to iTnprove the situation. 
Lacking the necessary resources to conduct. such widespread and long-term explor
ations, one must resort to speculation in the light of genera.lly-known environ
mental conditions. 

In the Geor'ges Bank area Walford (1938) has demonstrated the importance of 
currents in the wirlespre:=:!..d dispersion of haddo:d< eggs and '.arvae during the 
several months betwee!'"' Bpawning and the settling to thp. bot.t.oPl of juvenile 
had.dock. In -t.he North Sea. the importa.nce of wind. drit·t in the movement of the 
upper layers of water ~on1.;;:J.ip.ing haddock eggs and ]arvae wa.s shown by Carruthers 
et a!.. (l95,l). Templeman (955) observes that ali the haddock lJopulations of the 
Northwest At.la.ntl.c :I.ive and spa.wn on the northern edge of the GuJf Stream. Large 
eddies are known to eJ<'".ist be+ween the Gulf StreC'",'ll a.nd the slopes of the banks on 
which haddock spawn. In cer+.3.in years these e:J.dies ma.y during the pela.gic phase 
of hafjdo,.~k resul1. in ""'~he reloGation over ocea.nic dep ths of wa.ter masses, containing 
the young fish. lnevitably, when several months after hatching these young haddock 
seek the bottom to take up a bottom-feeding existence, they must perish if they 
are not over bank or slope areas of less than perhaps J.50 fathoms (270 m). 

Haddock of the Gra.nd Bank in Subarea 3 spend the winter and spawn on the 
southwest slope of the bankc It is only necessary for the water mass containing 
the eggs and larvae to shint a few miles to the southwest before oceanic depths 
are encountered. On the other hand, if the water currents are such that the 
water layers containing the young pelagic haddock drift northward and by settling 
time are locat.ed over the northern half of the Grand Bank, unfavourable temper
atures may limit survival. May (In press) notes that fluctuat.ions in year-class 
survi val of haddoek on the southern Grand Bank generally correspond with the 
fluctua.t.ions in ye3.r-class survival of cod. (the 1949 c.nd 1955 year-classes of 
both haddock and cod were the Il'.ost successful of all year-class in recent years). 
but the variations in cod surviva.l are much less extreme than for haddock, due 
probably to possible recrui tment of young cod from northern areas. Since cod 
and haddock of the southern Grand Bank spawn in approximately the same areas 
and at about the same time (May-June). it is not unreasonable to assume that 
the same factors which affect the survival of haddock probably also affect 
survival of cod in the area. 

It has been often asserted ~hat the size of the spawning population is of 
Ii ttle or no importance in the production of good or poor yea.r-classes. This may 
be true for certain stocks to which recruitment is relativelY,stable from one 
spawning to the next. However ~ with the almost complete loss of frequent year
classes before settling, it may well be iwportant that Grand Bank haddock should 
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spawn in as great a quanti ty as possible and especially over as wide an area as 
possible. In view of the lack of suffie-tent production of recruits to the haddock 
fishery of the southern Grand Bank since 1955-56, Templeman (Doc. 25, This Meeting) 
wonders whether it is not dangerous to reduce the mature population of a species 
beyond a certain size l especially at the northern a.nd southern outposts of a species. 
While a. large spawning stock of haddock does not guarantee the production of good 
year-classes regularly, it would seem obvious that the chances of obtaining some 
good year-classes are much better when the spawning population is large. 
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