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Trawl	 survey i prose tly one f th ai 	 ds f count
for j i venire d gro g, dfish ab dance. This ethod was used for the
first time y V. e see gad	 .Apstein (Henson, Apstein, 1X97) r d
has bee	 cce s ly plied	 since,	 particul for fi d
out fish productivity practically in a whole r e of areas of the
world oce r, . Reviews of e 	 ethod of direct co t	 y be found
in the works of S.V.Averintsev (1948), G.I.N styrsky (1952),
G.V.Nikolsky (1974), T.F.De e tieva (1976) .d o rs.

In spite of the fact	 t trawli s	 ve beco	 main
and integral part of fishery studies where ttoy specie are
concerned, their results are used ma y to sole a 1	 ted n ber
of prob1e s co cted with the co t of j veniles, distrib ' ;: tion of
juveniles	 K d large fish. Teas appliwation of tra ling survey for
eval tio	 of co erci 1 part of e took i 1 ted d e to purely
technic 1 reaso s. The	 condition for the use of trawling
survey za order to evaluate y1 fie c ercial part of the stock
should be:

Synchro ous work .
Stable distribution of fish dur	 the survey.

3, Full coverage of the station wi trawlings.
4. Avails ility of Catchability Rate.
In case these conditions are observed the method of trawling

survey may be the most exact one for finding out stock abundance.
However, the first condition cannot be observed in practice while
the second one is only an ass ption which cannot be proved.

NOTE: FIGURES 1, 3 AND 4 OF THIS PAPER WERE NOT INCLUDED WITH THE MANUSCRIPT. THESE
WILL BE ISSUED AS AN ADDENDUM TO THIS DOCUMENT AS SOON AS THEY ARE RECEIVED.
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Thus, trawling survey on the continental slope and shelf in
southeastern Atlantic ( omarov, 1969) Kudersky, 1973), central
east Atlantic (Schmidt, 1972), noaast Atlantic (Maljkov, Nazarov,
1975) and northwest Atlantic (Zilanov and others, 1976), which
last for hundreds of miles are usually carried out by one or two
scientific research vessels and take several weeks during which.
tine distribution of fish is constantly changing.

The surface of the stock station may account for dozens and
hundreds of square miles, yet trawling operations can be carried
out only at the narrow range of depths limited on the one side
by even bigger depths inaccessible for trawlings and on the other
side (in most areas of commercial fishery of the world ocean) by
shallow areas belonging to coastal countries. Thus, Moroccan
sardine (Donanevsky, 1971; Furnestin J., Furnestin 	 1970)
moves from coastal waters to shelf and continental slope only.
for feeding excursions. One of the stocks or round mackerel in
Central east Atlantic (Bonnet, 1970) is for the most time
dispersed in aid-water under big depths and only episodically
concentrates over areas of continental slope.

To ensure synchronous works there has been apitlitid	 aerial
photography (Golenchenko, 1947, 1950) and lately particularly
hydroacoustic survey (Shherbina, 1971; Berdichevaky and others
1973; Zaferman, Kiselev, 1974; Serebrov and others, 1975;
Ehrenberg, 1972 and others). Application of instrumental methods
is also limited since they are possible only in areas where one
commercial species dominates (herring, capelin, sprat etc.). In
this case identification of instrumental readings is carried out
also with the help of control catches with trawls (Shatoba,
Pohiljuk, 1976) or some other fishing gear.

Thus, at present tine trawling survey (in the accepted version
used as a method of assessment of the commercial stock abundance
provides results rather distant from realistic and is applied
mostly for accumulation of biostatistic material.

The following requirements made the foundation of the present
method of assessment of commercial stock on the basis of trawling
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fore st for fish distri	 tion form. ch isoich	 ya are
extrap latedfr1- 2t	 eint rvals (k e ti© p blem
ofa. gr e is to	 sol ed).

When density istri 	 tion o a c rto	 the r	 of

dap z,,s ar	 own er	 y b	 silt' c culated the a d ce
of each co centration d of e wh le 	 ck y n eric
integratio

or al fore a licatioc., of carte 	 lows t realize e
last two require ats stated above, i.e. to c t fish igratio
and to dote 3 eth opt	 p riod of urvey. weever it is
impossible ei	 r to b ld LTC r to carry out trawlersurvey of
the stock with	 stati9 n of	 square miles with th
help of sya ►n 2 or 3 survey or scientific reoearch vet sels.
Eve less it is ssible to	 1.awa r th r first two require eats.

Within	 bo	 daries of the stati , at the t e wk	 tock
density is on c ercial 1 vel, there usually operate co ercial
vessel in plat== s where tr wl g is possibly Every vessel gives
daily re . rts in w	 ch	 re are indicated: square, trawling depths
range, daily catches ro fish species, hours of trawl . By drawing
average for every sq	 ere is calculated daily a era e density
of conce tratio. (in c per hour f trawling), the e ins of which
makes the basis for b lding cartogr	 of de city distributi
It is bvieus	 t c togr	 uilt o	 e basis of data provided
by a group of co	 r ill rF easels are more r liable than those based
on the research vessels' data, a 4. , ce 	 e errors in average density
are 5 - 10 t s. es s aller in the first cas compared to the second.

Information • fro the areas where co ercial vessels do not
operate should be pro ided by rese c vessels which will allow
together with wide applicatio of curvilinear interpolation to
build with sufficient precision distribution fields on the pl (et
(omit).

This way the use of consider able v 1 ,e of co ercial fishery
information allows to answer the first two require ents for 	 ated
above: survey of each co centratio is made during 1 3 days
and their expanse is studied with a hi	 n ber of trawl s.
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not infl once co iderably the f	 result.

The problem of finding out the stock is formulated in ay eneral
as follows:

0

where bin i the current mea
S - station surface.

of fish density,

(1)

With man 1	 erical to	 ation fo	 (1) will transform to
S

ial
	 bi Si
	 (2)

where Si i a mean density	 us elementary area Si.

Alsorhythm of e x, ethod (figs 2) 

Block 1. Treatment of daily data from commercial and research
vessels.

Block a. Calculation of daily average of fish distribution 	 for
every square.

Block lb. Determining borders of the trawled range of dep	 for
each square. After calculation of tb (block 4) there is

laxdetermined the range of depths during the period b f
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density of the concentration Cy le").
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RZarnits	 October - Wove ber1975

The total of 2,802 trawlings by co	 ercial and xplorato
vessels was t	 en i to account. Calculations were carried out
by algorh	 given in fig© 2. Peculiarities of its application
for this partic ,ar-area	 d object are given b low.
Block 3a. ContLnental slop of brador is plac x d at	 angle

to co-ordinates g	 (fig.3). The 1	 f its se etas
laced between parallels traced thr	 erg; ry 20

are c n ec tively transferred to the vertical frame of
STC (f1g.4).	 erefore vertical latitude fr e is

eV n. Horizontal time Sri is built in the scale
1 d y of 24 hours = 5

Block 3c. a the nor rn part of ss e are	 isoichthyas are drawn
for ov ry 2 c/hours of trawli	 in the central part
for e f ery 1 and in the so th	 part - for every 0.2
c/hour of tr wling.

Block 3d.	 e co tinen	 1 slope of Labrador there are
ivided 12 concentr, ti ns in 	 libut stock which are

marked in fig. 4a with fi o fro	 I to XII	 d their
tion	 rked with arrows. Nora exact i ei F tifica-

tio	 gay be executed on th	 is of the	 w 4,c, ysi v, of
spac structure of each conce gr tion by terials of
bi lo ical	 yses d by research vessels.

Block 4. Accord	 to	 data of the 2 alysis of density
modification of every concentratio in time there is
subdivided the pf ri d when it reached its maximum.
These point re arked in fig. 4a with black circles
and co ected with dotted line

Block 5. Building the diagr n of density	 dification along
the co t	 e tal slope 1 in r lation to latitud 99

Block 6. Maxim' and mini	 isobaths at the period tb	and
max

rked on co erci 1 fishery c y rts.
in

Block 7, With	 k e help of r.e di gr gi en in fig. 4b
concentration, areas schematically shown in fig. 3 are

determined on co orcial fishery schemes.
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lock 8a.o a9 rea of each co vAa co tratio R	 i subdivided into
subareas 2-10	 ilea long,	 e surface of each of them

fo d.
Block 8b. With	 help of dia	 in fig.4b mean density.

of fish distribution in subareas is found.
Block 8c. According t	 data of locks 8a and 8b commercial

skfeco centration is found. Concentration X
si t d in gently	 lopi camp) of Central Labrador
is det	 od by the trawling data obtained fro
30.07 till 12.08.76 who	 density was marked
in nei	 ur g concentrations XIII, IX and XI.

Block 9. A d•ce of certain part of the stock and of 12
co y centrations belong g to it are given in table.
Catcl bility of trawl g is ass	 red to be 0,1
accord	 to avail ble literature (Marti, 1936;
Lukashev, 1963, 1972; Ions, 1967; Matsumiga, T
1976; Ch	 ov, Serebrov, 1978 and others).

As it Fay be seen in	 table, commercial stock f a
certain part of Labrador population of black halibut do rm ed
by this method was	 q y b, . to 281.2 th, tons in Labrador area
in J=,>r, y ®A st 1976.	 e size of stock is 45.3 tit. it bier
than that found by Chs	 ov	 d others (1978) for the same period
by method of virtual popul ti (sti ck 235.9 	 it) for the
whole population of Labrador, Baffin 	 d	 .d west Greenland.

The s gested method of determining commercial stock of
populations	 the following	 dv tetras:

t allows to co	 t fish migration and to
fix the optimum period for carrying out the works.

Possibility of application in practical fishery to
prognosis of catch s and distri tion of concentratio s.

In this case the principal block-sc Y eme may ve the fo
in which the fields of density distribution built by one of the
methods of mathematical modeling (for example by objective analysig
widely used in meteorology, physical and biological oceanology).
Integrating the field allows to find out the size of the stock



and its extr polation enables to	 short-t o p	 @gas

of fish distribution which is later corr ct d yr coord 	 to
oceano aphic, biologic and other data supplied by research
vessels.
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Table 1. Commercial stock of black halibut concentrations of the Labrador
population. July-August 1976.

No. of
concentration

Sq re	 Tons x
miles

•MODWAIMOWW ..... 4111.10 ..... ........................ MM4100.14041011001WW000

J

I

YI

III

IV

V

VI

VII

VIII

IX

X

XI

XII

78

105

44

43

61

124

39

157

39

127

495

320

28.8

44.6

16.7

14.5

17.3

27.1

6.9

21.6

3.8

12.4

81.6

5.9

•

1632	 281 2
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LIST OF FIG

Fig. 1. - Scheme of concentration migration along the continental
slope. Comments in the text.

Fig. 2.	 Algorhythm of the method of determining commercial
stock of migrating population.

Fig. 3. - Scheme of distribution of halibut concentration of
Labrador population dun	 maximum co rcial
density.

Fig. 4a • - Latitude-Time cartogram.
b - Projection of the line of extreme catches onto the

line of continental slope.

NOTE: FIGURES 1, 3 AND 4 OF THIS PAPER WERE NOT. INCLUDED WITH THE MANUSCRIPT. THESE WILL
BE ISSUED AS AN ADDENDUM TO THIS DOCUMENT AS SOON AS THEY ARE RECEIVED.

Fig. 2. Algorhythm of the method of determining commercial stock of migrating population.
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