Serial No. N826

NOT TO BE CITED WITHOUT PRIOR
REFERENCE TO THE AUTHOR(S)

Northwest Atlantic Fisheries Organization

NAFO SCR Doc. 84/VI/41

SCIENTIFIC COUNCIL MEETING - JUNE 1984

Assessment of Groundfishes on the Flemish Cap by Means of Trawl Surveys

by

A. K. Chumakov, V. Z. Salmov, and I. S. Shafran

Polar Research Institute of Marine Fisheries and Oceanography (PINRO)

6 Knipovich Street, 183763, Murmansk, USSR

IRTRODUCTION

Scientifically grounded fisheries sre impossidle without
a reliable quantitative estimste of parametexrs of exploited
fish populations, which characterize the abundance amnd biomaas
of separate age groups, their yearly decrease depending on
natural reasons and fisheries;

While studying the groundfish stock status much emphasis
is laid on trawl survey as the method of the sbundance apd
biomess direct assessment which permits to obtain the data on
length-age and sex composition of separate groups, to estimate
quantitstively the level of fisheries and naturel mortality
of fish of different age, snd is not related to catch sta-

tistiocs of commercial ships. However, & wide applicatiom of

this method for quamtitative stock assessment is hampered by

some peculiarities in behaviour, distribution, different availabi-
1ity of separate length-gse groups for a gear, &s well as by its
tire-consuming charactexry

The Polar Research Institute started to estimate groundfish
stocks in the Northwest Atlantic by means of trawl surveys
in 1971 under the guidance of Doctor of Biology K.G.Konstan-
tinov, The trawl survey was performed following the standaid
grid of stations in Divay 3KLMNO ¢ 2J.

One of the main objectives of the survey was to obtain
comparable data. In order to determine year-to-year fluctuations
of abundance, biomass and other biologiocal characteristics of
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fish under study, ships of the same type eqipped with stan-
dardly rigged bottom trewls were employed at the same posi-
tions snd time; '

The year 1977 marked the commencement of regular stratified
random trawl surveys performed by Canada (Doubleday, 1981);:

In 1983 by order of the USSR Ministry of Fisheries and in
conformity with the advice of the NAFO Scientific Council
the stratified random ﬁnwl survey of groundfish stocks was
carried out in Div. 3M,

The estimates of cod, redfish Sebastes mentella and American
plaice stocks, obtained in May 1983 during the trawl survey
on the Flemish Cap, are given in the paper and compared with
the estinétes for 1971 to 1982,

MATERIAL AND METHODS

Until 1978 trawl surveys for groundfish on the Flemish Cap
were performed by the RV "Persey III", and from 1979 onwards
by other ships of the same type - MB-2645 "Suloy", MB-OA22
"Nikolai Kononov", The number of valid hauls and time of |
surveys are given in Table 1. Methods of snalysing the catches
are described in the paper by K;G. Konstantinov (Konstantinov,
M5 1981). Each valid haul lasted 1 hour at a constant speed ‘A
3,5 knots. A bottom trawl of the 1625 type with a 24 mm mesh |
netting in the codend was enployed; The distance between the
ends of net wings was 14;3 m and that between trawl boards -
69;2 n. The catchability coefficient in relation to American
plaice and redfish was accepted to be 1;0, and while calcu -~
lating the area swept by the trawl the distance bdetween
the ends of net wings alone was taken into accmmt# The stock
of cod was estimated with different widths covered by the
trawl, as well as catchability coefficients, because it was
found out earlier (Chumakov, Serebrov, MS 1978) that cod are
concentrated in front of the trawl mouth by cables and trains
produced by boards.
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On the besis of the stratified rendem trewl survey carried
out om the Flemish Cap in 1983, determined were the errors
in steock estimates, the necessary smount of bhauls under givem
values of confidencs probability amd levels of & reletive
erTOTs '

Pish stock was estimated by the formulae (Cochran, 1976)s

T = &, thh (1)

where L - number of stratas
kl-n trawl catchablility coefficient for a given fish

species (average for the totality of differemt length
groups);

) =

selective average cateh of & given fish species im
in stratum h3

By = total number of khaule made in strabtum hy
N, = —{?;m (3) -
shows what portion of the axea Ph in stratum b is occupied
by the ares covered by ome haul C .3 1
P p = ares of stretum b (square nautical miles);
cav - area swept by the trawl at a given width ceve;:ed & and
a speed of trewling v (equere mautical miles).

The varience of stock estimate is determined by the formuls

: 2
L 8
T )= o S| 8
g (x - = )2 . |
whexe sg o d2bo B % b (5) = |

the varience of cateh siges of a given species in strebtum hs
Absulute and relative errors of the stock estimate were
determimed by Ohebyshev’s inequality (Pustylmik, 1968) whiekh
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ie not relsted to 8 certain type of probability distribution,

That is wby‘ the errors calculated om its basis are mot under-
estinated,

. R (6
P, - Tk)> 1 = »fg-zéﬁ-);-—- = P - (8)

» wﬁere A - absolute exrror of stock estimate;
Y - actual size of stock;
P - confidence probability;
The workimg formule for caleulating the error of stock
estimste is obtaimed from the inequality (6)3

[ WEL) _
A< \/___55__.. (7)
(1=P) .
In order to reveal ths txend of stock varistioms for ‘

1971=1983 relative indices of fish abundanoaa end biomsss
p:4 L4 ¢ X
were smoothed by the formula ﬁi’ 5 —i=1 4 37

'S
whare Xy qb By8 Byq = preceding, medium and'sgbsequent

msmbers of the successiong ﬁi - calculated omes
RESULTS

The epalysis of abundance amd blomass relative indices
obtained from yearly trswl surveys evidemces their signiw
ficant year-to-year variability (Table 2);,
| Thus, for example, in 1975 the average catch of redfish
Sebagtes mentelle per 1 trewling hour was 163 kg, in 1976 =
48 kg and in 1977 - 327 kg, 1.e; theee figures show that
the redfish biomass decressed first by s factor of 3.4, and
then increased by a factor of 608; For fish with e long '
life cysle, many-aged structure end a relatively conatent

level of fishery such fluctuations of biomsss are unbelisvable
and, naturally, doubts arise concernimg the reliability of
obtained oatimates; The similay year-to-year varieatioms in
abundance and biecmass indices are typical of other fish
ap‘eeies;r Phe variebility of these estimstes for Americen
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plaice is somewbat lower tham for cod and redfish Sebastes

However, by the running mean the main tendencies of
groundfish stock variatioms arxe revealed, possible reasems
of these changes are emalysed (Fig; ‘1).1 During the treawl
survey plemtiful msterial on leagibe-sge composition of
studied f£ish populations is collected, which pexrmits to
complete substantielly the knmowledge of stock dymmgs;‘"

The groundfish stock estimate by the stratified randem
trawl survey carried out im 1983 is given im Teble }@

The exrors of stock sssessment are calculated for the
area on the whole and with dividiag it inmto seperete

strate. Ths highest seletive srrors are obserwed im
ths estimaticn of cod biomass, the lowest onss - for Ams-

rican plaices Thus, with 422 valid hauls carried out om the
Flemish Cap by the stretified remdom survey method relative
8ITOTE ot stook assosament with confidemce probabllity 0;'95
were mo higher them 78y4% for cod, 63.;8% for redfinsh Sebastes

tella, 50.8% for Americen plaieey Without atmtiﬁcetion
the errors of groundfish stock estimate grow -.-(Qable &),

Table 5 shows the optimal emount of hauls in each stratum
considering the area of stmta._variams of catches and

total amoumt of mecessary haulss ‘

To our mind, the stratification of the area; the imcrease
of & number of valid heuls siming et improving the reliabdlity
of groundfish stock sssessment by trawl surveys, axe not
suf:ticisnt;?‘* The matter is that the increasse of valid haul
amount will surely demend edditional fimsncimg, make Hrawl
suxveys longer end, fimally, will turn oub meﬁectiveé
Different availebllidy of £ish for bottom trawl surveys
ﬁ'ough 2% hours, in different seascms, and &lso owimg to
their comsbantly changing bebaviour depending om biolegical
state, age and envirenmental factors is a notable soures of
errors rising the catch variamee in strata and redusimg the
ageuracy of estimtea; Thet is why it will be reasompeble
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to staxrt special bieological investigatioms Yo improve

ascurecy of stock investigaticms by a tmawl survey mth@&é&

An important drewback of the trawl suwxvey as the method
of groundfish stock assessment results from the fact that
the obtained indices give lmowledgs of a relative sige of

the stock., The determimetiom of the catchability coefficisnt
of bottom trewls should be comsidered a key problem in tm;
sition from a8 relative estimete of groundfish abundence and
biomasas to their absolute valueeg Botton trawl catechability |
in the Northwest Atlantic was studied in 1976-1978 by the RV
’ “Persey III", As a result, total eétchmbiliw coef2iclents
in relation to cod amd Greenlsnd halibut were aetgmzned;
 Later it wes found out that traml catobability varies greatly
depending om length composition, but these imvestigations
have mot yet acquired e proper development because of the
lack of the necessary equipment;

Table 6 presents the results of calculations of cod biomass
on the Flemish Cap, whickh were dome with the distance between
‘ the ends of met wings being "il&;a B and that between trawl

: boards = 69;2 B, and different catchability coefﬁcients;*

The total biomass of cod on the Flemish Cap in 1983 was,
approximately, 77;4 thou. t;“ The absolute asbundence of length
groups cammot be determined yet because.of the lack of the
differentiated catchability coefficientvy

Basing on the investigations performed it may be cogcluded

that the trewl survey carried out snnually by s standard grid
‘of stations permits to reveal the temdency of stock varistiomns
with & relatively small amount of hauls;
‘ | The improvement of mliability of groundfigh stock ssti«- _
- mpates is the most complicated amnd urgent task at 'pxeeaegto’ .
And the stretified ramdom survey, undoubtedly, serves the
PuUrpos8e.

To make stock estimates more reliable the trewl survey

method should be improved in meny aepects includings
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= cutting down of the survey periocd due to sm optimal
number of hauls and the increase of research ship amounty

- gtandardization of geérs, gpecification of their working
parameters; »

- determination of differsntisted catchability coefficients
of trawls in reletiom to differemnt lemgth groupss

- gtudies into dynamics of 24 hr vertical migratioms im
different seasons in oxder to determime the time favoureble for
surveyss » “ ,

- gtandardization of biologieal data registratiom %o acce=
lerate the excenge of sciembtific data and their tmatmentg‘i

This problem msy be solved only by coordinated efforts
of the FAFO member countries im Joint trewl surveys which will
permit to meke the necessary emount of hauls for a brief time
period, to investigaste the emtire area of fish distribution,
to obtain representetive data on abundance and biomass of
separate length groups and populaﬁions as a wholeé Natnml;ly,
such collsboration of the NAFO member countries is only possible
with proper orgeanization and cooxdimation of t?seamh programmss
and & wide exchange of primery scientific datay
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Teble 1. Humber of valid hauls and time of trawl survey on
the Flemish Csp (3M) in 1971-1983

e

Year . Ship, eruise . Date n::ﬁg of; Depth
: : hauls G TeRge, B

1971 “Persey III% 6 II-I3/¥ . I2 . I00-400
1972 *Persey 11I¥ 8 4-7/IV 19 - 100-500
1973 "Persey III®,11 I5-I8/VII 20 100-500
1974 "Peraey III",12 22-26/¥l 20 100-500
1975 “Persey I1I%,14 21-24/YV1 18 100-500
1976 *Pexsey III®,45 I10-I6/1l 19 100-500
1977 "Persey ITII",18 22-25/IV 24 100-600
1978 "Persey III",20 26/YII-1/Vl 37 100-800
1979 "Suloy®,2/79  20-26/IV 33 100-900
I979 =M= = 5-18/Y1 30 100-900
1980 "Nikolad 23/1Y-3/Y 25 100-600
gomov"?'ZIBO o
1980 ="= «en R4/¥I-1/¥1 R4 100-600
98T == . 4/81 I-7/VI 32 100-800
1982 "Buloy®, 2  I7-30/IV 70 100~700

1983 "Suloy®, 27 24/TY-24/Y 122 100-800



Table 2, Indices of gr@undﬂsh abundance (A) and biomsss (B)
on the Flemish Cap, obtained during trewl surveys
in 1974=1983 (average cateh, 8pecs and kg per trewlimg hr)

Year Cod Ro ;'-,r-':; '?marican_ plaice
A 3. 4 - B3 2 B
1971 77 69 66 13 38 26
1972 66 75 449 194 41 22
1973 108 46 484 117 55 37
1974 346 5I 314 89 83 74
1975 550  I2I 516 163 93 53
1976 693 296 103 48 169 127
1977 489 448 660 327 69 30
1978 9% 79 816 166 46 29
1979 122 108 48I3 710 16 10
1980 34 35 207 702 30 21
1981 53 oI 950 339 34 21
982 29 36 3030 667 31 14
1983 69 2829 432 47 21
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Table 3, Biomass estimate for cod, redfish Sebastes maptelle
and American plaice on the Flemish Cap in May 1983

____________ by etreta .
Nos, ! hrea, ,Nunbor,_ _ Coda ! _Redfish  ,Americam plaice
o 8 | of oiBlo- | Btendard !Blo- !Stem-  Blo-  Stam-
stratun . ‘mags, ‘'deviation mass, ,dard de~mass, ‘dard de~-
: tt ! 1'% iof egti= - % viationl t tviation
' ( ( -, mate ! lof esti-,- Of eg=
i i i i 1 1 o * timate
SUSTRSINE PSS SRR [SUEURRRU A SR JUL TN S b - -
1 342 y 720 307 2 2 1466 297
2 838 10 4282 1250 2784  2I34  29I9 826
3 628 6  I542 702 643 324 651 94
4 348 y 3922 1503 1I82 977 338 I00
5 793 7 3544 2414 42283 L7951 1000 277
6 496 5 1038 383 301 105 529 - 1I8
7 822 7 1046 698 873 342 I6I 58
8 646 7 458 129 1049 583 68 25
9 314 3 372 270 2260  I3II I I
10 oI 8 43I 989 5026 279 105 322
II 806 9 2663  IISI 4846 1723 364 9k
I2 670 10 ¥ 30  I6807 4336 -
I3 249 3 2235 1676  60I7 5557 o 0
I4 602  II 48 34 16210 5858 63 I8
I5 666 9 123 62 9654 2590 I3 52
16 634 7 0 0 3I87I 10646 0
17 216 3 0 12383 5868
I8 210 4 47 - 47 65T 3283 I
19 4l4 5 0 0 II8I3 4616 18 I8

D e | e - e e w we ww e e mm o e e e D GHE e e o eee oan  me e e i e e e o

Notos‘u The distance between the emds of vingsis 14¢3,
2¢ The catchability coefficient is 1.0
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Pable 5. Distributiom of valid heuls in streta of the Flemish
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Cap comsidering their aress, catch varience and
different giwven total anounéa of: hauls during the
trewl survey for cod amd redfish.

10555 IOI I5I 200 249 299 308499 I03 IS3 203 252 303 406

Hos. Area : v
of : of Cod : Redfish
stratastretun; . :
:8q.nileg Ly, . . e v e s o
I 342 3 5 6 8 918316 1 I I I I 1 1I
2 938 I4 21 28 34 415 69 4 5 7 9 II I4 18
3 628 6 9 II 14 1723 29 I I I I 1 2 @2
4 348 I0 I5 20 25 3040 50 Iz 2 3 3 4 6
S 703 2I 32 42 53 64 8 I06 26 40 53 66 79 106 I32
6 496 3 4 6 7 8II1 14 I I 3 3 4 5 6
7 822 6 9 I2Z I6 I824 30 I I I I 2 2 2
8 646 I 2 2 3 4 4 5 1 I 2 2 3 3 4
9 314 II I6 22 28 3344 55 I 2 3 4 46 7
I0 951 9 I4 I9 23 28 32 46 4 7 9 II I3 I8 2%
II 806 IT I7 23 29 3446 58 3 4 6 7 9 I2 14
I2 670 I I I I 1 I I 8 II I5 19 23 3I 38
I3 249 3 4 6.7 8II 14 4 7 9 1II I3 18 22
- 14 602 I I I I 2 2 3 II I6 22 27 32 43 ™4
I5 666 I ' I I I 22 3 4 6 9 II I3 1I7 22
I6 634 0 0 0 0O OO0 O I6 4 31 39 47 63 78
I7 216 0O 0 0O O OO0 O 6 9 II 14 17 23 28
I8 210 - O 0 0o 0o OO0 O 4 6 7 9 II IS5 I8
I9 474 0 0 0 0 00O O 6 9 II I4 I7 23 29
Potal 503

¢ ¢ b 9~
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Table 69 Biomage estimate of cod by streta on the Flemish Oap
in May 1983 andstandsrd deviatioms. '

Hos.of! Distance between net | Distance between trewl

stratum I wings =14,3 |, kl - 4 ! boards - 69.2 m, lx1 = 0,002
1 Biomass, ! Stapdard ! Biomass, ! Stamdard

I 1 deviation ! 7] i devietion
I 720 307 2391 1021
2 4282 1250 14218 4150
3 542 702 5120 2332
4 3922 1503 13024 4992
5 3544 241y 11768 8017
6 1038 383 3447 1273
7 1046 698 3472 2320
8 458 129 1524 429
9 372 270 1238 897
I0 1431 989 4753 3284
II 2263 II5I 7515 3822
I2 42 30 140 10
I3 2235 1676 7425 5564
I4 48 34 162 I3
I5 123 62 410 205
16 0 0 0
17 0 0 0 0
I8 47 47 155 155
I9 0 0 0 0

- e wm wm e e o e e . wm e o om e wm Ew e e e e e e am e o e o w— e oo

e me e wm —e mm e me cm e e e e e e G ee e e e e e e e e o o e e G e e
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spec,/60 min ] ng/éo min
800 ; 1300
500 [ {250
400 | {200
300 | {150
200 {100
00 | 150.
3000 ) AN - 600
2500 | s 7 500
2000 | 1400
1500 | {300
1000 } Redfishes 1 200 |
500 | : {100
i L 2 " N i i 2 2 2 I X "
120 . : 190
~oor American plaice 17
8o : : {60
60 | 145
40 r aeessseet P 30
- A - A A - - i - A A - i - A A A 1 4 1
1971 1972 1973 974 1975 1676 1977 1978 1979 1980 1981 1982 1983
Year

Pig. 1. Relative indices of abundance (1) and biomass (2) of cod,
redfish Sebasteg pen ygllg, American plaice from the trewl
survey on the Flemish Cap im 1971 to 1983.
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