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Abstract

Results of the trawl survey om the assessment cf state of cod
stoek on the Flemish Cap Bank snd Newfoundland siock in Divs. 3RO
in 1977-1979 are being comsidered in the pover.

Total trowl survey data with regard tc catchability ccefficients
of a fish ccunting trawl and distzibution by creas indicate that in
1978 there cccurved a sharp reduction of cod biomzss or the Flermish
Cap Bank, frow the maximun value of 163 thcu.t in 19277 tco 75 thou.t
in 1978. -

In 1979 the biomass of cod decreased tc 7P thou.t and abundance
to 67x1oasp.,this resulted from poor recruitwent caused by low sbun-
dance of the 1975 and 1976é year classes and high fishing vortality
of the rich 1972 and 1973 yesr clusses.

Accoxding to trawl survey data the biomsss of ccd in Divs. 3NO in
1977 constituted 284,4 thou.t and abundance 408,1x506sp. Notwith~
standing a good recriutment of the Newfoundland stock with the rich
1973 and 1975 year classes the abundance and biomass cf cod in
Divs.3NO decreased to 112,2x10%p. ond 96,9 thou.t respectively.
‘Meai catches per trawling hour also indicate a considerable redue-

tion of cod stocks in Divs,3NO.




Material and methods

Tﬂia paper is a cdﬁ%iﬂﬁggié;héhd oac of the stééé;nin investiga=~
tions on the assessment ¢f abundance and biowmass cf commercial fish
in the North-liest Atlantie which have been coaducted by £INRO since
1971.

As in recent ycars the total trawl survey in 19728-19Y9 was conduce—
ted according to a standard grid of stabtions. Pefore 1079 all the
investigations were carried oult by TRV “Perscus-III" then by large

I

refrigerator trawlexr "Suvloy".

A standard fish counting trawl with g fins-niesh nctﬁing inserted
intoe the codend was used in the survey. Cne hour trawlirnes were
done on & 24-hour basis,

The processing of catches was czrricd out zccording to the methods
worked cut on IRV "Perszsus=-IIL" apnd deceribed in detail in papers
by Postolaky A.I. (1972) and Chekhova V.l. (1973,1975).

Total weicht af tﬁc catch and rean weight of one specimen were
determined from the length frequency ond length-weight key.

The total nunber of fish in $he areca travlced was calculated from
the number cof cod {n) in s catch and catchobility ccefficient (K).
Then a specific a»urndance of cod () in =p./sq.m. was determined.

The catchability coefficient had been calcuvlated earlier o8 a re=
sult of continuocus investigations on ccd stocks in Labrader area
(Chumakov and Sérebrov, 1978).

A specific biomass of coévgas calculated from the weight of ome
specimen in the catch (P) and specific abundence according to the fom-
mulas

W=@Qqe+P

The methods of calculation of the sbsolute abundanes @nd bio-
mass had been described in detall in previous papers(Chekhova,

Chumakov and Postolaky,19783 Chumakov, 1979).
Results of investigations,.

Cod _c¢n the Tlemish Cap Bank (Div,?i),

4=8 yezar old fish with a length of 40«70 cm made up the bulk



of catehes om the Flemish Cap Bank. The dominant age and length
depend on the abundance of separate year classes. The 1949, 1950,
1953, 1954, 1957, 1958, 1962, 1968, 1972, 1973 and 1976 year classes
are considered rich. It should be Aoted that every three years two
rieh successive year classes of cod appeaﬁ on the Flemish Cap Bank.

Data from total trawl surveys for 1976=-1978 (Tsble 1) indicated
thak on Flemish Cap the abundance of fish older‘tban 6 was not high.
4«5 year old specimens made up the bulk of catches Bf research
vessels. In March 1979 the abundance of cod at age 6-7 increased
considerably and comstituted 41,4%.

On Flemish Cap cod mature at age 4, mass waturation is observed
at age 6=7. In 1979 almost all fish at age 7>and older participated
in the spawning.Specimens of the rich 1972-1974 year classes = two
rich year classes(1972,1973) and one of poor abundance(1974) ~make

‘up the bulk of the spawning stock in 1980.

In 1979 compared to 1978 mean catches of cod grew up, but the
vélues of absolute abundance and biomass indicatebthe further de-
crease in total stocks.

In March cod were scattered (Fig.1). Specific biomass from 1 to
10 t/sq,m. was registered on maaor part of the Pank. Only in some
places on the south-egstern slope in the west between isobaths
200 and 300 m and in the north outside the isobath 300 m the

bigmass exceeded the value of 10 t/éé.ﬁ. There were also two pat—
ches of a very low biomass (zone V) and three ones with biouwass up
to 1 t/sqg.m.

Total length frequency obtained from all trawlings showed that
cod 4é—56 cm in length made up fhe buik of catches - 49,5% (FigeZ)e
Young fish 24-29 cm long comstituted only 2C,2% and inhabited lue
depths 100=-300 w, meinly in the south-esst of the Bank.

» Tables % ard & shoﬁ the estimates of ccd sbundance and viomass
on Flerish Cap ascooreing fovdata from the Tfivst (m;rch/April,1979)
and eecond'(June,19?9) trawl surveys. is il is seen fron Table 3 He
cod biomasu during the first suvrvey was 67,2 thou.t ond their abun-

dence 67,4x10%p,



inJung.’
The second survey(Showed thet the area with the highest tiomuss

increased slightly due %o Tish sterting to distribute at susller
depths and concentrate on smaller arees {Table 4t).

The aree of high biomass was between the 200 and 300 m iscbaths
in the eastern part of the bank.Another area of high biomuss wes 2180

at the 200 = 300 1 depth mainly (divizion 3N). "he cod were scatter—

ed over the area ncar the bank between 3Uu -~ 500 & isobaths (Fig.%).

In June susll cod of 23 = 35 em long ( 48,57) predemindted every-
where.A number of cod,having the length of 42 - 50 cmyduring second
survey reduced to 33,6 % (Fig;e). It evidences that a certain amount
of fish was not accessable fcf the trawl estimation andAduring second
survey was not taken into account.

According to the calculations data absclute abundance and cod
biomass were 57,7 x 10° spec. and 51,2 thou.t(Table 4).

A comparison of results of the two surveys reveals some differemc-
s in both absolute abundance and biomass of cod.

The cod absolute abundance and biomass by the results of the
second survey in June turned out to be lower than in March -
April'and amounted to 57,7 mill.spec. and 51,2 thou.t respecti=

 ve1y.

Discovered differencés in abundance and biomass estimates

of cod by these surveys are,in our point of view, quite natural
for the given method makes it possible to take into account
ohiy fish,which keep on to the bottom or stay close to it but
not higher than the hot line of a trawl. We measured the distance
between the bottom and a hotline of a fish-counting trawl - it
was 2,3 m ( Chumakov and Serebrov,1978 ).

| Thus,we can state that all fish which stay higher than 2,3 m
above thé bottom can not be taken by the trawl. In this conne@tion
one may take the obtained abundance and biomass values of cod

for.a lower limit of stock sigze.A degree of accuracy of the

existing method of trawl estimatiom will be,undoubtedly,determ-
ined alongside with an accuracy of catchability coefficient and




biological state of concentrations and behaviour of cod and
availadility or absemse of vegical diurnal migrations.

It is known that in March - April cod fishery by bottom trawls
on the Flemish Cap Bank is the most efficient,During this period
mature specimens of the stock form spawning and postspawning
concentrations in the south-west of the Flemish Cap Bank.
Immature fish ave dispersed throughout the shoal of the bank.

(n spawning cod move to smaller depths ( Mankevich,Prokhorov,

19623 Postolaky, 1963).

In summer cod feed aetively and are distributed mainly on the
shoal, The efficiency of trawl fishery{during this perioed,there-
fore,sharply decreases,

It was established that during foraging period,depending on
feeding pattermy,cod can perform various types of diurnal vers
tical migrations which affect the daytime and night catches,

( Konstantinov,Turuk,1972).

Lower results of second trawl abundance and biomass assessment
of cod arc,appare:tly,due to vertical migrations of cod for the
survéy had been carried out during their foraging.

Consequently, the first survey,carried out in Mareh - April
is the most indicative of cod stock state on the Flemish Cap
Bank and is the most reliable,

Taking into consideration the fact that during a trawl survey
only fish which stay close to the bottom are captured by the
trawl,the obtained abundance and biomass estimatiom of cod will
be too low.

Aevording to preliminary calculations ( data on diurnal
traul stations for the previous years ) the existing method of
trawl assessment of cod stock reduccs the indeces of abundance

and biomass for a spring survey approximately by 30 = 40 % and
for a summer one - by 50 = 60 %QConsidering this the total

biomass of cod on the Flemish Cap Bank will constitute about
4100 thou.t.
Undoubtedly,all-out investigation of this question in future



trawl surveys wlll be necded for a more accurate and well=sub=

stantiated cod stock assessment.

The Grand Newfoundland Bank () ivision 3H0)

The Grand Newfoundland Bank is inhabited by a distinct cod
stock whose range of distribution stretches southward and
south-westerly from the northern extremity of the bank to the
Saint Plerre Bank ( Postolaky, 1962,Templeman,1962 ).

We think it would be baseless to separate cod of a northern

- part of the Grand Newfoundlsnd Bank (Division 3L)from a southern
one ( Division 3N and 30).No tagged cod from Labrador area and
Division 3K were registere§ in the area of a southern part of
the Grand Newfoundland Bank (3L) and vice versa.( Postolaky, 1967,
1973 ).

The fluctuations in some cocd year classes strength on the
Grand Newfoundland Bank are considerable.According to the data
on cod fry survey an abundant year class may be ten times as
large as a poor one.

The 1973 and 1974 3-year-olds are to be considered the richest
year classes whereas the 1971 and 1975 year classes relate to
those of average abundance, ‘

In 1978 the 1974 year class cod prevailed in catiches of the
PINRO research vessels, in 1979 - the 1975 year class specimens
prevailed (Table 6). .

In 1978 the 1973 year class cod predominated in catches on
the north-eastern slope of the Grand Newfoundland Bank, in 1979-
the 1974 and 1975 year class specimens predominated here,

In 1980 the rich 1974 and the moderate 1975 year class speci-

After 1977 the decrease in cod yield per hourvfiawling (ngie.
7\ is noted on the southern slopes of the Grand Newfoundland Bank
(Division 3NO ).In this case we have body weight inerements from ;
621 gre. in 1977 to 928 gr. in 1979 what indicates to poor recruit-
ment to the stock.




During the last two years the areas with dense concentrations
of cod ( zomes I and II ) became narrower and zome IV with
specific biomass from 0,1 to 1 t per square mile extended.

In 1979 only threec tiny patches with speeific biomass from

10 to 50 t per square mile (Fig,5) were located on the shelf

in the central and in the north-western parts oif Division 3RO,
The III,IV mainly and in small patechcs tha V zomes were on the
shelf.Like in previous years cod dense concentrations ( zome II )
inhabited the eastern slope of Division 3N.

In 1979 the slight increase of cod biomass index was obserwved
in Division 3N0.It seems difficult to estimate the totsl commer-
cial part of the Newfoundland eod stock because during thié time
a part of the stock is in the north of the Grand Newfoundland
Bank.The obtained results do not however give grounds to think
that the total cod biomass in Divisiom 3NO somcwhat increased
in 1979 after shary abatement in 1978,
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Table 4, Age composition of cod cn Flemish Cap (%) im

catches by cosearch vessels in 19701879,

s3 . Age, years
& 5 e B o N . N e Eans s T
mombh t1d 2: 3: 4: 5:6 :7 : 8: 9:10 :II ;12 :I8:

1976, , | |

Maren = 0,5 13,2 62,3 21,0 2,0 0,75 0,25 ~ - - - ~ 400
1977, '

apri 0,4 9,4 22,4 27,0 33,4 4,8 1,0 0,4 0,6 0,4 0,2 - ~ 500
1978, , ,

sy - 0,7 14,7 36,4 40,6 6,3I,0 ~ =~ 0,3~ ~ =~ 300
1979% )

waren 0,6 11,3 20,6 8,2 13,4 26,3 15,1 3,7 0,4 0,1 0,I 0,I 0,I 2I88
1979,

jue 0,7 6,7 I1,3 39,3 30,7 8,0 2,70,7 - =~ = - =~ 300

x Sawple ror march was recalculated with regara to lenmgth compositionm

of coede

table 2. Meam catches of ced (kg and sp. per trawling hour)
cn Fleamish Cap according teo data Lrom tne tobal trawl
survey for 1372=1979.

Relative indexes g Y oo o |
stgcf;ks ' $1972 31973 31974 11975 31976 1977 $1978 31979
- BB e e e e e A S LT it Al s

Catch’in specimens 66 JO8 346 550 693 48 0 95 I22

per trawling hour
Catch weight? | 7% 57 51 I2I 290 448 79 i08

ﬁn kg per trawling
Aoup
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Table 3, Distributien of cod by zones with differemt demsity
in ¥l1@mish Cap area according to data from the total trawl
survey im March/April 1979,

s Absolute .Absolute

; ‘ [ »
. Area : Mean * HMean o .
Zone H ' : ; s : : opiomass, ;abundagce,
. +M . specitic : spocific : RPN ,
i sfl m : bigmaSS.kg :abgndanoe.sih thou, § 35p.x10
I ‘33.48 56330,3 58277,0 1,9 2,0
i 1643,04 25748,2 23234,9 42,3 38,2
[ 6733,04 3398,6 40I2,6 22,9 27,0%
o 371,52 226,1 615,3 0,I 0,2
y 218,62 48,2 87,9 0,0 0,0
Yotal 8999,6 ‘ 67,2 87,4

L amn

Ta'ble 4 Disiribution of cod by zones with o’.ii‘febeat density
~ in rlemish Gap area according to data from the total
trawl survey im June 1979,

o1 - Avsolubte
Zone  § Area, glsgg:aggimifi‘: s;_:cc???.g s bi'gigifg’ :Agﬁoéute
ML IR S e g NN L lepexit
B | 42,12 167297,0 268534,5 7,0 11,3
Rt I1194,84 I8245,1 21550,1 - 21,8 25,8
I 5606,52 4578,1 4131,3 21,1 19,
Iy 3120,I2 420,9 527,4 I3 I,6
y 36,0 17,6 87,9 0,0 0,0
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Table 5; Distribitition of cod by zomes with aiffcremt dersity

in Flemish Cap area swswypmimg fron the btotal trawl
survey ir 1977-1979.

- : Quantitative : Zone dmotal
: indicxes . . . :
Yoar | frin fomimt oyl
Agea, SCeMe 106
q AbundanceySpeX 3 -
ol Bio*n.a:as,b;;hou,‘s & 390 4780 - & 82l
' - 34,7 I2I,I 64,8 - - 220,6
34 108 I - - 163
1978 Ares, sq.m. ) - I73 721 538 - 8932
Abunuance. y5p.x10° - 486 280 3,I - M7
Biomass, thou.t - 37 37 I - 5
1979 Area' sq.m. 33'5 1643'0 6733'0 371.5 218 &99.6
| Abvndance, spx10° 2,0 382 27,0 0,0 67,4
ﬁiomass,thbu.t 1,9 42,3 22'9 0,I 0,0 67,2
Table 6; Age composition cof coi on the south-eastern slo;)e
of tho Grand Hewfounulahd Bank (%) in 1978=1G79,
H Apg oo, yoadps
Year .
H I H 2 H H 4 H 5 E 6 5 nos H
-_‘___“i-_i-_}__ﬁ_z-_‘__3__.‘_0_____0__‘__,:_8‘_,3__9'
1978 - I,0 23,8 548 169 2,3 I,2 - =

1979 29 13,5 24,6 31,9 19,6 4,6 2,2 0,7 -
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Table 7. Mean number of specimems ana aecan catch (kg) of cod
per trawlisg bour accerulng to data irom the total

trawl curvey 1o Divo. Ji0.

R : .
Year 3 N : 30 H 380
¢ 8p. * kg ¢ s8p. 1 kg : Spe kg
9™ 452 254 70 70 522 324
1978 18I 122 43 23 224 145
I97 103 83 22 33 I25 116

Table 8, Distribubion of cod by zones with ditleremt density
in Dive. k0 asccording Lo dats from the totel bxawl

survey in 1977~1979.

~ DElEily ZOLeD

Yeari  vpslilotive b rotal
: e S SN SR T DN A A
1977 lirea, i, 252,8 938,2 20868,8 2440,0 III8,8 34030,6

Abundince, spex1o® 32,3 278,0: 95,0 2,7 0,I 408,I
~ Dlomasz, thouet 18,2  180,9 84,0 I,2 0,I 284,4

arca, sqwm. 167 1987 28669 2258 98I 34032
1978  Abundance,sp.x10° 47,6 47,5 14,5 3,I 0,2 II2,9
Biomuss, tnou,b 30,1 33,2 11,9 I,2 0,0 76,4

Area, Bqems 49 857  I8240 I4I28 758 34032
1979  Abun.ance,upexi0® 9,2 16,1 76,1 10,4 0,4 II2,2
Biowass, thoudt 6,0 21,9 62,1 6,9 0,0 96,9




(*sunf ur pue Trady/yoieR UT
16/6T UT P23IONpPuUOd 219M SASAINS OM]) *6/-//6T
ur £eains Imell TB3I0] WOIJ EBIEBP 2yl 03 JUTpiodoe

Yueg dep YsTwelg @2Yy3l uo pod Jo uor3irsodwod yzBus 7 814

WO O © 00 0 ~N O o0 U U A w W N
© & IR SIJITEEERFTo
= O 00 0 N (8} w e ere
2EIIIIRIIFIZEBEI=
| I I e | L L L ] T

. i
“\ -~
o~
1]
| o
-
8G¢e-U 6.6
jrady- yoaepy 7
| L L L ¥

6.1C-u
Anp

.AH.ocmsumwwHuN/uHouH.o
= AL 0T 03 T = III £0G 03 0T = II f0S I240
= 1) ru'bs/3 ur ‘6,61 TTadv/yoaey ur ueg dep

YsSTWST 9yl Uo SSeWOTq OTJIoads pod jJo sauoz °T °S14d
J0E.EP " oSP olb
o9 T Sr
olP -
o8
0€.8p - L 0¢€, 8
o.onomv oSb oLt %



‘6L6T-LL6T UT

Aaains Tmeil Tel03 woij BIBP 92yl 03 Burpiodde (ONE °ATIQ) *(T *S14 °9°s sToquis 103) 6L6T duUnr UT >ueg e -874
yueqg PUBTPUNOIMAN pueld @Yl uO pod 3o uorzrsodwod yjBuep ‘¥ 314 ' dep ysTwsTg @Yyl UO SSBWOTq OTITOads pod Jo SAUOZ ¢ :
o3 0€.Eh Sk olV
wo - - V%o °
288823 NBBLERE8RED o o _ o
— ] — .
3R LB EEIBB T L EBE S o
[ e e e e LIS, LA L LA O O O B e T 0]
_ 819G-u 6L6r 1°
e
—
i
o Ohv B |Ova
m L]
0€8g-u 8.6l .
®
L]
L]
S I 4.8b
4G 0S8V L 0%.8Y

o\o . 0%,EP oSbh olb

r
|




- 15 -

47°30’

3°4s°
e 00
e 8 0@
e e o0
o e o o
o e ¢
e e 00
e o0
o @0 O
o ¢ 00

-Ja4°

4240 ! 1 42%0°
,5404(): 520‘ 500

Fig. 5. Zones of cod specific biomass on the Grand Newfoundland Bank
(Div. 3NO) in April 1979 (for symbols see Fig. 1).
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