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Abstract 

Results of the tIawl survey on the assessment cf state of cod
stock on the Flemish Cap Bank and Newfundland s'uock ix Divs. 3E0
112. 1977-1979 are being considered in the pn;;Eir.

Total trDvl survey data with regard to catchabiiity ccefficients
of a fish counting trawl and distribution by t, :eas indicate that in
1978 there occurred a sharp reduction of cod biomass or the Flemish
Cap Bank, fror the maimum value of 163 thou.t in 1977 to 75 thou.t
in 1978.

In 1979 the biomass of cod decreased to 67 thou.t and abundance
to 67x10 sp.,this resulted from poor recruitment caused by low abun-
dance of the 1975 and 1976 year classes and high fishing mortality
of the rich 1972 and 1973 year Classes.

According to trawl stave:7 data the biomass of cod in Divs. 3N0 in
1977 constituted 284,4 thou.t and abundance 408,1x10 6sp. Notwith-
standing a good recriutment of the Newfoundland stock with the rich
1973 and 1975 year classes the abundance and biomass of cod in
Divs.3NO decreased to 112,2x106sp. and 96,9 thou.t respectively.
Mean catches per trawling hour also indicate a considerable l'educ—.
t.ion of cod stocks in Divs.3N0.



This paper is a continuation and one of the stages in investiga-
tions on the assessment of abundance and biomass of commercial fish
in the Nortb-West Atlantic which have been coaduct;ed 	 1-1hh0 since

1971.
As in recent years the total trawl survey in 1973-1979 was conduc-

ted according to a standard grid of stations. Before 1379 all the
investigations :sere carried out by 71,?.7 " 1-2oruus -III" then by large
refrigeLator travaer "Stagy".

A standard fish counting trawl with a fin:: -mesh netting inserted
into the ced6nd,v4a2	 Gu.T.Arcy.•''One•hbut° trbwits vvexv
don on t. 247hQu:r 1)4:4.$4,

The proaes8triC _Of e. te..7.1eo	 ovt tccordinE,to the methods
worked gut 04IRIT	 tit1.0..4es.x1bel in Oetatl. in PePer$

by POSt44 A.T* .. ( 1 972) . and Q110thew.,1.
Tota1, weight cf the•tatch	 v,J.p"t&t, pf . .One•-plascien -.were

• deertiood from the 	 ftegOOpy•Ild 104t!i-1,7047.11t

The toai.	 ef:f1S11•11	 as calculated. from
number of 'cod. 4n) ire. a . catc11. and,catchLbillty , .cceffieicot. .(1).

hen 0:zpgc4.4C-: :a7:00dqhce of-•co4-(Q),.•i„n 47,12./pqo14 . .as detormined.
.Thq .041,044b1Ii:tycoeffiCient..444'been ca1culote0. earlier es a rea.

.$11It..cot" . 00.6.4aucyus investigations on .cocl.atoOks in Labrador area
(ChU0441rov , and ...serebov.,...1978)..

A specific biomass of cod 33 cvlculated from the woi;,-,ht of one

specimen in the catch ( P) and specific abundance accerdinG to the fom-

mulas

w	 Q • P

The methodo of calculotion of the abuolutc abunuance and bio-
mass had been described in detail in previous pavers(Chekhova,
Chumakov and Pestola09 1978; Chumakav, 1979)•

Results of investigations.

Cod Gn the Flcmizh Ca	 Banklpii_rtn.

4•8 year old fish with	 a length of 40-70 cm made up the bulk



of catches an the Flemish Cap Bank. The dominant age and length
depend on the abundance of separate year 6.as:ilea. The 1949, 1950,
1953, 1954, 1957, 1958, 1962, 1968, 1972 # 1973 and 1976 year classes
are considered rich. It should be noted that every three years two
rich successive year classes of cod appesy on the Flemish Cap Bank.

Data from total trawl surveys for 1976-1978 (Table 1) indicated
that on Flemish Cap the abundance of fish older than 6 was not high..
45 year old specimens made up the bulk of catches Of research
vessels. In March 1979 the abundance oi cod at age 6-7 increased
considerably and constituted. 41,4%.

On Flemish Cap cod mature at age 4, mass maturation 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
values of absolute abundance and biomass indicate the further de-
crease in total stocks.

In March cod were scattered (Fig.1). Specific biomass from 1 to
10 tisq.m. was registered on major part of the Bank. Only in some
places on the south-eastern slope in the west between isobaths
200 and 300 m and in the north outside the isobath 300 m the

biomass exceeded the value of 10 t/sq.m. There were also two pat-
ches of a very low biomass (zone V) and three ones with biomass up
to i t/sq.m.

Total length frequency obtained from all trawlings showed that
cod 42-56 cm in length made up the bulk of catches - 49,5% (Fig.2).
Young fish 24-29 cm long constituted only 20,2% and inhabited tile
depths 100-300 ml mainly in the south-east of the Bank.

Tables 3 ard show the estimatea of ccci abundance &Lid biomass
on Flori') Cap accinu to ,7.ata from the first Mrch/Apri1,1979)
and second (June,1979) trawl surveys. As	 13 seen from. Table 3
cod biomosL: dl,ritz the filut svrvey -01.ts 67,2 thou.t and their abun-

6dance 67 4x10 side



im 01140.)The second survey siawed that the area 	 the highest biomss
increased slichtly due, to fish startino to distribute at smaller
depths and concentrate on smaller areas (Table 4).

The aree of high biomass wes between the 200 and 300 m isobaths
in the eastern part of the bank.Another area of high biomass as also
at the 200 - 30) la depth mainiz, (divizion 311). .Tlic cod were scatter,-
ed over the area near the bank betticon pULJ - 500 i isobaths (Fig.3).

In June small cod of 23 - 35 cm long ( 48,57) (.5 4 „Ao hit iv‘ citea evexy_
where.A nutter of cod,havine the length of 42 - 56 cm,during second
survey reduced to 33,6 (Fig.2). It evidences that a certain amount
of fish-was not accossable for the trawl estimation and during second
survey vise not taken into account.

According to the calculations data absolute abundance and cod
biomass were 57 7 x 106 spec. and 51,2 thau.t(Table 4).

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

The cod absolute abundance and biomass by the results of the
second purvey in June turned out to be lower than in March
April and amounted to 57,7 mill.spec. and 51,2 thou.t respecti-
vely.

Discovered differences 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
only 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 an ( Chumakov and Serebrov,1978 ).

Thus,we can state that all fish -hich stay higher than 2,3 m
above the bottom can not be taken by the trawl. In this connection
one may take the obtained abundance and biomass values of cod
for a lower limit of stock size.A degree of accuracy of the
existing method of trawl estimation will be,undoubtedly,determ-
ined alongside with an accuracy of catchability coefficient and



biological state of concentrations and behaviour of cod and
t

availability or absense of verical diurnal migrations.

It is known that in March - April cod fishery by bottom trawls
on the Flemish Cap nk is the most efficientoDuring this period
mature specimens of the stock or spawning and postspawning
concentrations in the south-west of the Flemish Cap Bank.

ture fish are dispersed throughout the shoal of the bank.
On spawning cod move to smaller depths ( Mankevic ,Prokhorov,
19626Posto1aky, 1963).

In summer cod feed actively and are distributed mainly on the
shoal. The efficiency of trawl fishery dur	 this period there-
fore,sharlay decreases.

It was established that during foraging period,depending on
feeding patterns cod can perform various types of diurnal ver,,,
tical migrations which affect the daytime and night catches.
( Konstantinov,Turuk,1972).

Lower results of second trawl abundance and biomass assessment
of cod are,appare-itly,due to vertical migrations of cod for the
survey had been carried out during their foraging.

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

into consideration the fact that during a trawl survey
only fish which stay close to the bottom are captured by the
tra 1,the obtained abundance and biomass estimation of cod ill
be too low.

According to preliminary calculations ( data on diurnal.
traU stations for the previous years ) the existing method of
trawl assessment of cod stock reduces the indeces of abundance
and biomass for a spring survey approximately by 30 - 40 % and
for a summer one - by 50 60 5, ,Considering this the total
biomass of cod on the Flemish Cap Bank will constitute about
100 thou. t

Undoubtedly, all-out investigation of this question in future
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tra 1 survey:i All be needed for a more accurate and well-sub-
stantiated cod stock assessment.

The Grand Newfoundland Bank (D ivision, 3NQ)

The Grand Newfoundland Bank is inhabited by a distinct cod
stock whose range of distribution stretches southward and
southwesterly from the northern extremity of the bank to the
Saint PierTe Bank ( PostolOy, 1962,Templemsn,1962 ).

We think it • would be baseless to separate cod of a northern
paxt of the Grand Newfoundland Bank (Division 3h) from a southern
one ( Division 3N and 30).No tagged cod from Labrador area and
Division 3K were registered in the area of a southern part of
the Grand Newfoundland Bank (310 and vice versa.( Ptstolaky, 1967,

1973 ).
The fluctuations In some cod 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 catches 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-
mens will constitute the bulk of trawl cod catches in Divisions :340.

After 1977 the decrease in cod yield per hour trawling (Table
is noted on the southern slopes of the Grand Newfoundland Bank

(Division 3N0 ).In this case we have body weight increments from
621 gr. in 1977 to 928 gr. in 19?9 what indicates to poor recruit-
ment to the stock.



During the last two years the areas with dense concentrations
of cod ( zones I and II ) bec e narrower and zone IV with
specific biomass from 0,1 to 1 t per square mile extended.
In 1979 only three tiny patches with specific biomass from
10 to 50 t per square mile (Pigs 5) were located on the shelf
in the central and in the north,-western parts of Division 3110.
The III,IV mainly and in small patches the V zones were on the
shelfalike in previous years cod dense concentrations ( zone II )
inhabited the eastern slope of Division 3N.

In 1979 the slight increase of cod biomass index was observed
in Division 3N0.It seems difficult to estimate the total commer6.
cial part of the Newfoundland cod stock because during thi 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 Divisio t 31i0 somewhat increased
in 1979 after shari) abatement in 19?8.
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Age, years

3 : 4 : 5 : 6 :7	 : 8 : 9:10 :II :12 :13:

rear
month •• I •

2
amosaieuxmiumik.i.abox.a..•	 •	 •	 •	 O••	 •	 •	 •	 •	 •	 A	 0

Table 1. Ago composition of cod on Flemish Cap 00 in

catchez by z-:,;earch vessels in 19y6-1979.

A.11. .0 .110 ONS 0/9k 000 410/ 000 Pm, e• . 0• .......... 000 090 6010 ..... 000

1976,
March	 -	 0,b 13,2 62 3 21,0 2 0 0,75 0,25 -	 -	 - 400
1977,

April	 0 ,4 9,4 22,4 27,0 33,4 4,8 I 0 0,4 0,6 0,4 0,2 	 -	 - 500
1978,

July	 0,7 14,7 36,4 40,6 6 3 I,0 -	 0,3 -	 -	 - 300
1979!

March 0,6 11,3 20,6 8,2 13,4 26,3 15,1 3,7 0,4 0,1 0,1 0,1 0,1 2188
1979,
Jurfe 0,7 45,7 11,3 39,3 30,7 8,0 2,7 0,7 000 300

x Sample,ior march was recalculated with regarct to length composition
of cod.

Table  2. Mean catohca ot cod (kg and Bp. per trcaing hour)
on Vic:Ash	 accoraing to ;_ata irom the total trawl
Lisurvc4 fur 1-972-1979.

1172 :1973 :1074 :1975 :1070 :1977 :1978 :1979
ads, .110 sr iltit MO arm	 4.0,	 4810 NW	 doer ow ado	 ear wo dodo.	 .01 010 4000 .00 all 410	 mg• Atal.	 0.01.

Ustch9 im sPeoimens	 66 108 346	 350 693	 480	 95	 122per trawling hour

Catch weight ,	 75	 57	 51	 121 290	 448	 79	 108
in kg per trawling
.aour

Relative indexes
or

stocks



sere M	 air oar esg. owto ram 4. al*	 a.	 4.	 IMO ASO 41114 ay r ax., MY	 r	 wito

	

42,12	 167297,0	 268534,5	 7,0
II	 1194,84	 1824501	 21550,1	 21,8

41101 4.0

21,1
1,3
0,0

51,2-

M	 5606 52
''	 3120,12

Y	 36,10
oar	 ail. ail,

()toil,.

	45784 1	 413102

	

420,9	 527,4

	

17,6	 87,9
APIP	 418.

- 10

Table 3. Distribution of cod by zones with different density
in Flemish Cap area aocordints to data from tih© total trawl
survey	 are4/April 1979.

	

Mean	 Mean	 Aboolute :Absoiute
,	 speeirie	 !	spocific	 : oiomass, :abum	 eelsq.m.	

m	 thou,t .spal0*bioass kg	 :aloundunee4.

	

- - - i - - aili. AMP sw MO 
I _ _	 0	 , ,... ..... MO

	1 	 33,48	 56330 3	 58277,10	

.11 ... am. 4,... .... .... ...... ....► ...

	1,9 	 2,0

	

U	 1643 04	 25748,9	 23234,9	 42,3	 38,2

	

In	 6733,04	 3396 6	 4012 6

	

V	
.

371,52	 226 I	 015 3	
22.9	 27 for

	0,T 	

.

0,2

	

Y	 218,52	 48,2	 87 9	 0 0	 0,0

Zone

VINNolftra.

 

es. - AIM -.

99 6

  

Tote/ 67,2 674

Table 4, Dist;ribuLiom of cod by zonea witb, different uensity
in ylemish Cap area according to data from the total
trawl survey in Juno 19'19

,Absolute
,abundange,

sp.x10--arob 01. 70.	 MIIP

11,3
25,8

19,0
1,6
0,0

aWAI

57,7

Zone	 Area,
s gem.

Mmun opottfit	 Mean
:biomass,	 : s.g)crAfie

k 	 :abilndance,spi

Almolutebiomass;
bhouot



1977
Ara, sq.m0	 A
Abundancoop0x10'
BloAaos, thoust 82 3970 4780

34,7 121,1 64,8
34	 108	 21 New

89	 :421
220,6

163

Quantitative
rear
	 inaexes

•
aril 400 Agar ma. map ono	 maw  atal, aAa	 dtea aa arap	 ab apto amp Am. also a. sisa as amp eassag aal.

on s
:Total

goo

1978
1979

54,8
31 9

1,2
2,2 07

	

16,9	 2,3

	

19,6	 4,.6
I 0 23,8

29 13 5 24,6

Year

.069. AMP alit Mel 41. ata BOP

- 11

Table 5. Distribition of cod by zones with aifroront density

in ilemish Cap area	 from tho total trawl
survey in 1977-1979.

1978 Area, sq.a.

Abunuanue.,sporhi°
Biomass, thou.

1173 7221 538
48,6 28,0 3,1

37	 37	 I

'EA

ISM

32
70,7

75

1979	 Area, sq.m.	 33 5 1643 0 6733,0 371 5 218 8999 6
Abundance,spx106
	

2 r0	 382 27,0 0,0	 67,4
Bioaass
	 1,9	 42,3 22,9 0,1 0,0	 67,2

Table 60 A6o composition of co:., an the outh —eastern elope

of tici Grand Lewfoundiand hank (,) in 1978-19794



181

:	 sp.
di.,	 ors	 am AIMS se. -

1977	 452
1978
1979	 103

kg sp.
AID O am* MM. emir ASO Air a. al*

70	 522
23	 224
33	 125

kg
al• r MK►

324
145
116

orS ,101. oohs sal res

254
122

sr. sr.

70
43
22

12

Table 7. Mean number o speciman 11/11/4.4. ..can catch (Le) of cod

per trawlia6 :lour uccoru.'ing to .A.ata Irom the total

Lraul ::Atrvos 1,14

Table 8. Di r;tribuLion of cod by. zono dith (...kiaQrant dencity

in .D1vo.)1,0 aceovJinG to uat& froL Vac totca tiawl

survey in 197/ -19794

Year .0.;:art4a Ave •
•

 

4
: TotalI

AM, Oill• 41110	 101.	 40/10 4111■ diP ass is ors AWN ors Iw. ANY atir	 AMP oar mar rimy .111.	 riSs wr AMP Of.

1977 Arua, -	 252 8 9380,2 20868,8 2440 0 1118 0 8 34030,6
Abundilic;,), 	 32,3	 278 0	 95,0	 2,7	 0,1 408,1

18 2
	

180,9	 84,0	 1.2	 0,1 284,4

Area, 0 10,111.	 1157
	

1967
1978	 Abundance,3p.x106	 47,6	 47 5

Biomas,:), tnou t	 80,1
	

33,2

Area, sq.m.	 49	 857

1979	 Abun-ance,up.xAW)	 9,2	 16 ,1
Biouass, thoust	 6,0	 21,9

28669 2258

	

14,5
	

3,1

	

11,9
	

1,2

18240 14128
76,1 10,4
62,1	 6,9

981 34032
0,2 112,9
0,0	 76,4

758 34032
0,4 112,2
0,0 • 96,9
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Fig. 5. Zones of cod specific biomass on the Grand Newfoundland Bank
(Div. 3N0) in April 1979 (for symbols see Fig. 1).


	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8
	Page 9
	Page 10
	Page 11
	Page 12
	Page 13
	Page 14
	Page 15
	Page 16



