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Flemish Cap Bank is an isolated underwater elevation east of
the Grand Newfoundland Bank. A decp trench, vhich is usually called
"the way of icebergs™, is stretched between them in 2 meridional
direction. The area of the Flemisk Cap Bank, ocutlined by 1000 m -
isobath, is equal to 48950 kme. The minimal Gepth is 126 m.

The southern slope of the bank, cut by canyons, ie steepest; steep-
naess of this slope reaches 10-15% in some places.

The central part of the bank, with depth less than 170 m, i& cove-
red by sand with pebbles, gravel and shells; crabs {(Byas), bival-
ves (Pecten), ascidians dominate among botton animsls.

Slopes of the bank at depths exceeding 300 m are covered by sendy
silt; coralls are abundaat there, which sometimes present difficul-
ties for the fishery by the bottom trawl. Coralls are especially
abundant on the :eastern snd southnern slopes of the bank.

As isclated elevation of sea bottom the Flemish Cap Bank was
known long eco snd it received its name ("Flemish Cap") for dis-
tinetive cutlines. When the scheme of the regioning of the North-
%est Atlantic was in the process of development,the Flemish Cap
Bank received index "3M"™ in the ICHAF system. The area coversd by
Division “3H" includes in addition to Flemish Cap Back the sdjacent
veat spaees of the open ocean with depths down to 4000 m and more;
the totsl ares of Division 3K is sbout 408450 . ‘

Prior to 1956 no fishery wes practically conducted ofi the Flemish

1 Originally presented at the Symposium on the Role of Abiotic and Biotic Factors in the Reproduction of
Fish Stocks in the Flemish Cap Area, 16-19 May 1977, Murmansk, USSR, as Working Paper 77/V/23.
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Cap Bank (Teble 1). In the summer of 1956 a Soviet blg refrigera—
ting trawler "Sverdlovek™ msde a number of trewlings on the south~
western slope of the bank in the result of which dense. concentra-
tions of besked redfish, Sebastes mentella Trevin,(with a small
amount of golden redfish, S.marinus L., halibut, Fippoglossus hip-
poglossus (L.), cod and other velusble commercial fishes) were fo-
und at the depth of 400-55C m. '

In the subumn of 1956 a small group of Soviet big refrigers-
ting vessels started to operate there. In the spring of 1857 con—
centrations of spawning cod were recorded on the south-western”
slope of the Dbank. Since thet time beaked redfish and cod beceae
the main objects for the trawl fishery and regular fishery inves-
tigations . i the Flemish Cap Bank.

Consid. rable chanzes in the totel yield of fish and catceh per
fishing eflort unit showed up vividly for the past years. The stu-
dying end éredicting ¥ such chenges is important mot only heceuse
the efficien¢y of the f£leet operation on the Flemish Cap Bank
could be increased but because it will foster solution of a nunmber
_of general problens of the cc umercial sea £ishexry.

Flemish Cap Bank Is an areas extvemely suitable for studying
the influerce of natural TFacbors =nd fishery on the dynamics of
' of the asbundance of fishes. Populations completely isolated fronm
_populations of the adjacent areas inhabit the Plemish Czp Bank,
Consequently, neither their emigration nor migration can influ-
enéé?%he sbundance of fisghes on the Flemish Cap Bank. In other
words, a closed biological system exigts on the Flemish Cap Bank.

For example, taszing of cod proved that these fish never
migrate from the Flemisk Cap Bank to the sdjacent Grand Fewfound-
iand Bank snd vice versa. Specimens released on the Flemish Cap
Bank were recaptured only within its limits. This is confirmed by
the data in Table 2. Isolation of the cod populaticn of the Flemish
Cap Bank is confirmed by the results of tagging as well, which
were canducted by lchthyologists of Censda (Templeman,1974) and
also by studying the varzsite fauns (Postoluky, 1962; Templeman
and Pleéming, 1963}, by comparing the number of vertebrse (Posto-
ieky, 1962; Templemsn, 1962), by data on the spewning sand drift
of aggé (Serebryakov, 1967).
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. There ie & Emsll population of haddock on the Plemish Cap Bank,
waich ig also completely isoleted from populations of other ai-
visions of the Newfoundland SubaTea, that was proved by V.P. Shestov
(1970) after tie analysis of the nucber of vertebrae. Judging by
distrivution of pérasites of beaked redfish "... stack, which is
mostly isoleted, inhsbit the Flemish Cap Bank" (Yamulov, 1962).
There are reasons to sucgest that American plaice and the rest of
the commercial fishes form isolated populations on the Flemish .
Cep Bank.

The whole of the area of the bank is accessible for the fish-
ery and observations the year throughout. Only in exceptiondally
rare cases (for example in the spring of 1973) the bank was partly
coversd by ice but not for long.

Thus, very favoursble requisites exist for.ths use of the
Fiemish Cap Bank as natursl ground for the fishery investigatiocna
and experiments. These recuisites are the followings:

g) Isolation of populations of commercial fiahsé and their
relatively low abundance {compared with populations occupying
vest aveas on the contipental shelf),

) Fairly recent beginning of 2 rTegular fishery, practically
unexploited stocks prior to’ 1956,

' ¢) Accessibility of all the area of the bank for the fishery
and investigations the year taroughout.

At one time sttention was drawn to these events by the author

of the present report (Eonstantinov, 1970, 1570 a). It was noted
that an intensive trawl fishery for fhe spawning ccd had sffected
their abundesnce end age composition; it was recommended o limit
the annual yield. At present limitation of catches snd guota fi-
ghing has become the practice of the fishery in the ICNAF Area.
However, srowing intensity of the fishery caﬁ reduce the ave-
rage catch per trawling hour only at one importsnt condition:

gpproximately corstant spnuel recruitment to the fishing stock ,

Similarly, reduction in the intensity of the fishery can increase
the fishing stock and averaze catch per fishing effort unit only
in the case of stebillty of the snnual recruitment. If sharp fluc~

tuations in the [ trength of year classes zre characteristic of the
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explolted stock, a reguler relationship between intensity of the
fishery and the stock state does not show up uguelly. Templenman
and Gulland (1965) were asbsolutely right when they wrote: "In most
ficneries, therefere, where there fluctuations in recruitment or
other factors, independent of the amount of fishing it.is aiffi-
cult to predict what the absolute magnitude of the catch would be
with any pattern of fishing, or to say t.at the catch in any par-
ticular year following some regulation (i.e. an increase of mRsh
size) will necessarily be greater than before regulation. What is
poselble is to determine that catches following some regulation
will be greater then they would have been if the regulation had
not been introduced". |

Apparently in 1957-1967 the fishing gtock of cod on the Flemish
Cap Bank was recruited by year clasees approximately equal by their
strength. Therefore the growingéntenaity of the trewl fishery gave
rise to the tendency for a decrease in the abundence and biomass

of the stock. In susequent years, however, BOme Very strong year
classes origirated: this was shown by the survey on determining

the young cod zbundance that was regularly conducted by Soviet
ichthyélogists in the Newfoundland Subarea. Most complete correc-—
t2d data on determining the young abundsnce are availeble in
"USSR Research Report, 1975" (EKonstentinov and Foskov, 197€).
Data relabing to the Flemish Cap Bank cod are shown in Table 3.
It is easily seen that the 1668 and especially 1973 and 1974 year
clésses are characberised by very high shundance. The last two
year elasses have just entered the fishine stock. The 1968 year
¢lass formely increased the stocks and yield of cod.

In the Table-4 the irdices of the youhg cod zbundance (which
was determined vhen fishes are two years 0ld) were correlated
with the total yield of cod by all countries in that calendar
year when cod of the given year class reached the age of 4 years
ard entered the fishing stock. It is readily seen that a close -
correlation (correlation coefficient = = 0.57) exists between

the two compared values. It can be expressed by the equation

Yi = Oa.16 ni_2 +* 2505 (1)
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where
i - ¢alendar year,

n -~ average number of the tuo-year-old cod caught
per trawling hour by the trawl used during the
Burvey,
Y - araousl ceteh of cod by all countries {(thouszand
tons)
¥een usine equaition (1) one cen predict a probable yield of
cod on the Flemish Cap Bank two years in advance. Thue, in 1977
tue yield is to reach rather a hishilevel:

# 25,5 = 0.16 350 + 25.5 = 81.5 thousand
tons

Yyg9p = 0+16 Dygys

Feedless to say, the posaibility of such a yield csused by
the sharply increasing stocks of cod will be realizred only in
the case of a corresponding increase of the limit.

Thus, under sharply prongunced fluctuations it is precisely
these events that determine the apundance of any population
exceeding the influence of all the Trest of factors, including
the fighery. The opinion of « decisive role of fluctuatione was
for tke first time expressed by Hjort (1914, 1926) and now Zalns
pnew and new corrcborations. Thus, Finhorn and Wells {197C) wxrite
sbout the cod of the southerrn part of the Grand Fewfoundland Bank
(DPivision 3N0) 3 "In this area recruitment can be quite varisble,
the survivel rste of cod in one year being many times greater o
lesser than in = adjacert year. Maximum sustained yield as esti-
mated ﬁy ASSessaents Subcommlittee of ICHAF in 1968 wes 735 trnousand
tons and as estimated in this paper for 1063-66 data was $2-102
thousand tons. However, in 1967 the catch increased drastically
to 220000 tons and in 1968 wes still 160000 tons compared with
about 80000 tons in 1963-66. Associated with this wes a sherp
increase in effort. This resulted from increased effort cm the
exceptionally good 1964 year class of cod when these fish were
3~ and 4-year-old, respectively™. o

This case has been considersd in more detail by the author

of the present paper (Koustantinov, 1976).
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A similar sherp increment of stocks and catch of cod, like
that observed In Division 310 in 1967-1968, will take place on
the Flemish Cap Bank in 1977-1978. In both cases the increment is
due to analogous cauces.

In the previous papers (EKonstsntinov, 1971, 19?25 the suthor
heg expressed en opinion that in the southern part of the New-
foundland Subarea che reproduction of cod is favoured Oy a decrasase
in water tempersture (compared with long-term meen). In essence,
toe Grang Nevifoundland Benk is the southern boundary of the fishe-
ry arvea of cod. Despite the fact that cod ere met. witk further
scuth — s far as tae coast of North Ceroline (Wise, 1958) — this
fish does not serve as the primery object for the fishery there.
Therefore, an snomalous cooling of water masses in the southern
Grand Bank approaches environmental conditions of cod to optimum

-ones, i.e. to thoge typicel of the central part of the area of di-
stribution.

The foregolng refers both to the Flemish Cap Bank cod (Eonstan—
tinov, 1975) and to cod of North Sea (Dickéon, Pope, Holden, 1974;
Daan, 1975: Southward, Butler, Penmyculk, 1975). Thus, cooling of
water masses in the North Sea in 1950-1970 sharply increased stocks
and catches of cod (as well ms haddock and other arcto-boresl fi-
shes).

The strength of herring year classes off Alaska is adversely
affected by decreased (compared with long-term mean) water tempe-
rature but the latter favours origin of rich year classes off
British Columbia (Tester, 1948).

Lehoratory experiments ahowed that at a comﬁaratively low wa~
ter tempermiture (about 2°C), trte mortality of developing eggs of
cod is minimsl and the léngth of natching larvae is meximal (Leu-—
rence, Rogers, 1976).

water temparatﬁres on standard hydrological sectlon 44,
somewhat further south~west of the Flemish Cap Bank, as well 88
strenzth of the 1968-1975 year classes of cod (according to data
on determining the young abundance at thé age of one yeer) are
shown in Table 5. Relatiohship bétween the comparcd indices can
be expreased by the followiﬁg equation:

Ny = ~65.6 ty.q * 166.6 {2)
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whers
i ~ calendar year,
t - water temperature (in °C) on hydrological
section 44 in day,
N - sverage number of one-year-old cod caught on the
Flemish Cap Bank per trawling hour by the trawl
used during investigatlons.

¥ass spawning of cod occurs on the south-western alope of the
bark from Pebruary to April, with the pesk in March (Menxevich and
Proknorov, T96Z). Conditions whiek sre observed 1n%he nearest
months after spawning are importent for the survival end develop-
nent of the spawned out eggs and larvae.

Relationship between water temperature in May and strength of
~a year class of cod iz very close; correlation coefficient r =-0.83.
Using equation (2), one can predict the sbundance of the young, _.
which in turc makes it possible to foresee the future yield of

adult cod.

Abundance of spawning fishes and the quantity of spawned out
ecrs do not have a pronounced offect on the strength of year clag-
seB. Cod catches on the Flemish Cap Bank in March {when meinly
spawning c¢o0d are exploited by the fishery) and thb gbundance index
of the year-class appeared in tne given calendar year {sccording
to the resulte of determining the sbundance of two-year-olds) ere
correlated in Teble 6. There are no agresment between the yield
of the spewning cod {and hence vetwesen the level of their gtocks)
on the one hsnd.zrd the mbundance of the sppeared £ry on the other
hand. Thus, comparetively small guantity of cod were caught in
March 1973; their concentration. dist:ibuted over extremely small
area. Mesnwhile it is in 1573 that the strongest year class appea—
red.

The stremgth of the year classes 18 determined by the conditions
of development of egxs, larvas and fry not only in tne Flemish
Cap Bank cod but in some other commercial see fishes; but it
practicelly does not depend on the number of fishes taking part
in the spawning (Messtorff, 1959; Hempel, 1964; Gulland, 12853
Templeman, 1965, 1972; Cushing, 19CE; Sonina, 1969; Tveit, 1971;
Graumaﬁ, 1973%; Hylen and Dragesund, 1973; Jones, 1973; HMikhznan
and uighailov, 4197%; Ponomarenxo, 1973).
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With the help of totel trawl survey which is regula;y conducted
b7 Boviet ichthyoclogists in the Newfoundland Subarea beginning in
1971 it has been fbssible to confirm that the sbundance of the
cod year classes on the Flemish Cap Bank increased. #s seen from
Pable 7, the sbundance and biomass of the Plemnish Cap Bank cod
incroane. ‘ _

Abundance and blomass MM indices of besked redfish and
American plaice for the Plemisgh Cap Bank are given in Table 7.
Dats of the total trawl survey are in good agreement with the
results of the fishery, for exsmple, with the total yield of the
ghove fishes (Table 8).

It has been also possible with the help of the total trawl
survey to_evaluate the absgolute biomass of these species for
which approximate coefficients of catchability of the bottom
trawl are known (Serebrov, 1973). For example, it was calculated
thiat in 1974 on the Flemish Cap Bank the American plaice abun~
danée wBs aquz_al to ‘14-0.5 million gpecimens, and biomass made up
84.3 thousand tons, fishes of non-commercial sizes ineluding
(Chekhova, 1975). In future, when the coefficients of cabtchabi-
lity of the bottom trawl are improved both for cod and redfish, -
it will be also possible to determine their biomass by the method
of direct assessment. )

It 1g difficult to say with full assurance which year clagses

of beaked redfish burned out to be especislly strong and favoured
the increment of the population on the Flemish Cap Bank. Deta:mi;
ning the gbundance of the young would not have helped to solve this
probiem because it is not easy to identify the species of rTedfish

at the firet years of life, S.mentella Travin, Sebastes marinus L.
a4 probably S.fasciatus Storer are sbundant on the Flemish Cap
Bank (Barsukov, 1968; Barsukov and Zekifrov, 1972). When analyzing
catches of young redfish it is not possible to sort them out guickiy
and correctly hccording te spsciles. Determination of the ame of

adult redfisgh also do not give sufficiently relisble results.
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The total trawl survey does not make it possible to estimate the
stocks of the be: ed redfish with the same accuracy &5 the stocl:
of cod or Americza plaice are evaluated because beaked redfisk
distribute at such depths which are rot covered DY the trawlinie
during the survey. Besides teagked Tedfish more often k'sep in the
pelazic layer than typicel “bottom fishes" and this hanﬁers the
accurate assessment of their stocks with the help of the bottom

trawl.
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Table 1.

_.—.._._.————...——-——_—_—-—_—_-—-————--—

1
H
H tons

0,5
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Total catch of fish on the Flemish Cap Baok in 1953-1975.

101,3

48’4 *
64,6
1,7

——-—-———...——-—-———n-—————"———..———————-——_.—.

Table 2. Returme of cod tagged snd released on the Flemish Cap Bank
by Soviet Research vessels in 1961-1968.

—_—-.———————H——..-———————

Released Number Recaptures
02 EBE
Date : Positiong iLength sCountry Date t Positions
: N W :‘(”gm‘)’“ ' ; N W

23 Mar 1961 260390 450520 58 2927 USSR o8 Jun 1961  46°50"  46°05°
2% Mar 1961 46°39? 45°52' 58 7924  France 14 May 1964  46°30'  46°30°
42 Mar 1963 45°26! 45°30 52 v93%  Spain 22 Aug 1963 45°26"  45°30?
14 Mar 1963 46°30 45°33 59 20053  France 9 Aug 1963 46°30*  46°00°
14 Mar 1963 46°28° 45°53¢ 52 21769  Bpain 20 Aug 1963 46°26°  45°307
27 Feb 1965 46°387 46°06’. 53 26925 USSR 5 May 4965 46°50'  43°45¢
28 Feb 1965 4g°340 45°47' 78 35081  UsER 10 Jun 1965  46°41'  45°33°
28 Feb 1965 46°340 45°47° 75 35087  US8R 5 Aug 1965 46°30°  45°15'
28 Feb 1965 4634t W5°470 56 35099 USAR 2 Jun 1965 46°50°  45°45!
27 Feb 1965 46"39:8 46%13'9 60 35097 VIER 30 May 1965 47°58* 45°03"
28 Feb 1965 4634 9 ASOH74 63 35048  Poland 21 Nov 41965 &47°43'  MA°43*
11 Dec 1966 46°597 45°35! 58 106282  Norway 2 Jan 1968 a47°00'  45°00!
11 Dec 1966 469591 45977" 59 106219  Portugal 15 Mar 1967 46°28"  45°23"
12 Dec 1966 46°53 45°200 64 106345  Englend 22 Aug 1967 46°30°  45°40°
42 Dec 1966 46°550 45°34' 65 106389  Normay 8 Oct 1968  47°00'  45°00°
9 Apr 1968 46°33' 45°55° 57 177672 Portugal . 7 Mar 1969 46930° 4500’
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Table 3. Abundapnce of young ced of differ:nt year classes
on the Flemish Cap Bank.

————_——Hu_u—_———-u—-——-—ﬂ————--—q—-uln——-—-——

Year : Aversge number of specimens per trawling hour
by the crawl used during mwltigapim

: Cme-year-olds 1 Two-year-olds Three~year-olds

__________________ S TP
1961 6
1962 7 29
1963 0 6 14
1964 0 1 14
1965 3 2 9
1966 0 0 13
1967 o 13 20
1968 10 106 58
1969 0 2 )
1970 0 1 1
1971 22 8? 3
1972 5 2 22
1973 305 350 568
1974 133 50
1975 5

———“———Mﬂ-&ﬂ-ﬁ———“———-—-—_——*-———---———

Table 4. Strength of year classes and catch of cod
on the Flenish Cap Bank

Year of t_gter— t Aversge cuatch of 1 Year of the 13 Cateh of cod,

mining : two-year—olds 3 fishery s thousand tome
amdsose i ferimwize :
: L] 3
1964 7 1966 29,0
1965 6 1967 37
1966 1 1968 3349
1967 2 1969 22,1
1968 o 1970 18,0
4969 13 1971 4,6
1970 106 1972 56,8
1971 2 1973 22,9
1972 1 1974 24,9
1973 a7 1975 22,4
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Table 5. Water temperature on hydreological section 4-A between
45°57'K, 48°30'W and 45°20'N,47°22°W and abundance of
one-year-old cod ocm the Flemish Cap Pank.

_-..—.........-——_.___..-—————-———.—..._...—-—-——-—--—-4

Y ear of t Hydrologi- 3 Tete : Water tem- t1¥eer of sCateb of ome-
measuring , cal veeseis . perature 'detemi-'yaar—old cod
the water ; : ' in the .ning thezggr trawliog
" tempera- | : " 0-200 a ;abundan-, ur by the
ture : : : layer (°C) o8 of ‘trawl used
t s : :the =ti.1.:|.:|:'i.n inves—
: : : 1 L JOUng ’tigat ons
1968 vBossiya® 16 May 2,04 1969 10
1969 "Rossiya™ 15 May 3,93 1970 0
1970 wppotsion™ 22 May 2,40 1971
1971 *prot:iop™ 18 May 1,92 1972 22
1972 "Protsion™ 19 May 1,37 197% 3
1973 wprotsion” 19 Yay -0,80 1974 303
1974 nGemma®™ = 22 May 0,61 1975 133
1975 "Evergreen” 31 Mo, 1,58 1976 5
1976 ° wpergeus III™11 May 0.68 1977

Iable 6. Catch of cod on the Flemish Cap Bank in Merch and
strength of the 1962-1974 year classes.

Year of t Catch of cod
the : in March,
fishery s thousand tons

: Year of de- @ Average punber of two~
e ear-old cod per trawling
! {pe abun- © hour by the trawl used
i dance of ; .during inveatigations
s the young .

1962 04 1964 7
1963 25,8 1965 &
1964 046 1966 1
1965 041 1967 2
1966 3,9 1968 o
1967 19,1 1969 13
4968 17,4 1970 106
4969 14,7 197 2
1970 10,5 1972

1974 13,1 . 197 87
1972 7,1 1974 29
1973 2,5 1975 350
197%% 146 1976 50
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Table 7. Average catch of some commercial species per trawling
hour by the trawl used during investigations on the
Flewish Cap Bgnk. '

s Cod : Beaked redfish ¢ American plaice

sFumber & Welght, & Number t$Weight, ¢ Rumber : Welght,

-sof spe-, kg ] of spe- ‘kg s of 8po—, kg

“cimens cimens  elmens

(S : : H z s
1971 77 69 66 13 28 26
1972 66 75 449 194 41 22
1973 108 46 484 1?7 55 37
1974 346 51 M4 89 23 74
1975 550 121 516 163 93 53
1976 693 296 103 48 169 127

- Bkt M e M T apm fee A VR WEF G me vl WM M M e mm el S S Svm Em mm o EE Em e oem e S

Table 8. ~ Oatch of cod,redfish and American pleice
cn the Flemish Cap Bank in 1971-1975
{Thousand tons)

Year : Cod : Redfish : American plaice

t 3 3

] ] 3

3 3 3
1971 24,5 8,0 1,1
1972 56,8 31,9 0,9
1573 22,9 22,4 0,5
1974 24,9 34,7 1,9
1975 22,4 16,1 a 1,7

F3
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Catch of one-year-old cod (te next year)

LA
8

1968

1963 1570 19m 1912 \913/ g 91
Year measuring the water 'temperature.
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