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ABSTRACT

Annual traditional trawl-acoustic survey for stock assessment and
estimation of young cod and haddock in the Barents Sea and
adjacent waters was carried out by three Russian research vessels
in November 1993 - January 1994.

The investigations over the area surveyed showed the abundance of

cod and haddock from the 1992-1993 yearclasses to be estimated

at a level close to the long-term mean value. The 1991 cod -
yearclass is mean abundant and that of haddock is rich one.

Early in 1994 the total abundance and biomass of cod over the
area covered made up 783 mill.indiv. and 1252 thou.t, of which
719 mill.indiv. and 1242 thou.t pertained to commercial stock.
Total abundance and biomass of haddock reached 1595 mill.indiv.
and 887 thou.t, with 1350 mill.indiv. and 843 thou.t constltutlng
the commerc1al stock.

For some technical reasons not a whole area was surveyed,
therefore, the estimates obtained were somewhat lower.
Nevertheless, an increment in haddock stock and stabilization of
that of cod were noted.

INTRODUCTION

The trawl-acoustic survey to assess juveniles and bottom fish
stocks in the Barents Sea and adjacent waters has been regularly
carried out since 1984. It was based on the traditional trawl
survey for assessment of young bottom fish at the first three
years of life, conducted in autumn-winter since 1948 (Trambachev,
1981) . This allowed to use the long-term observations by indices
for cod and haddock abundance to assess the yearclasses strength
(Melyantsev, Salmov, 1985) and to forecast recruitment of
commercial stocks. In the second half of 80’s the acoustic
methods for estimating abundance of bottom fish distributed in a
10m - layer (Zaferman, Serebrov, 1985; Dorchenkov, 1986, 1991)
allowed to overcome, to a certain extent, disadvantages of the
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methods previosly applied for bottom fish stocks assessment.

MATERIALS AND METHODS

The trawl-acoustic survey for assessment of juveniles and cod and
haddock stocks was conducted by the Russian RVs "Professor
Marti", "Fridtjof Nansen" and "PINRO" in the Barents Sea and
adjacent waters in November 1993 - January 1994 (Fig.1l).
Compared to 1992 the investigations were done in later time and
and a lesser area was covered. In total 346 hauls were done with
a bottom trawl from 40 to 800 m depths, 294 of them were taken
above 500 m depth. '

The survey methods remained without changes (Shevelev,
Dorchenkov, Mamylov, 1990). The whole area was splitted into 26
strata pooled into ICES areas I, IIa and IIb.

The survey data were IBM processed using SAE (Stock Abundance
Estimation) software , developed in PINRO (Ermolchev V.A.,
Ermolchev M.V.).The latter allows to estimate the bottom fish
abundance and biomass to a high accuracy, especially under
inhomogeneous distribution of aggregations density; to determine
errors in each stratum, area and total error of post-
stratification over the whole area on the basis of analysis for
integral variations and fish target strength in the area
surveyed.

Upon completing the survey a post-stratification was done, i.e.
the whole area was divided into 26 strata for cod and 21 - for
haddock. Calculations of abundance, biomass and errors for each
stratum, areas (I, IIa and IIb) and the whole area were performed
with SAE software by two methods, i.e. classic and selective ones
(all the echo-intensities are distributed by several numerical
levels). As for the first method, the post stratification error
for cod varied from stratum to stratum from 9 to 46%, with total
error being 9.5%. By the second one the post-stratification error
for some strata decreased by more than 10 times, varying from
stratum to stratum from 1.3 to 27.2%, with total error
constituting 3.5% - for the whole area, 2.0% - for Subarea I,
10.7% - for Div.ITa and 9.3% - for Div.IIb (Tables 3 and 4). For
haddock the error varied by strata within 12-53% and total error
made up 16% (the 1st method). The error also decreased for some
strata by more than 10 times, varying from 2 to 30% (the 2nd
method) and total error made up 4.9% - for the whole area, 5.2% -
for Subarea I, 8.8% - for Div.IIa and 24.8% - for Div.IIb
(Tables 7 and 8).

Total error should also include those caused by other sources,
such as species identification of echo-intensities, variation in
parameters of environments (temperature, salinity), variation in
weather conditions, as well as incomplete assessment of fish
distribution and later period of the survey performance. At
present it is difficult to determine the error values, however,
the cod and haddock stock 1is suggested to be assessed
incompletely during the survey for 1993-1994.




RESULTS AND DISCUSSIONS

In autumn-winter cod and haddock active migration to spawning and
wintering grounds led to the fish longer staying in pelagial.
50% of haddock and 53% of cod were distributed in it and fish
were easily registered using echosounder.

At the same time the earlier transport of drifting ice and heavy
ice coverage did not allow to cover the West Spitsbergen area and
reulted in a shortening 'of the number of stations in the
northwest. Besides, unfavourable weather conditions and fuel
problems resulted in essential intervals when performing the
survey and prevented from investigating the Barents Sea area to

.the east of 42°E.Compared to 1992 the area surveyed decreased

approximately by 20%, mainly due to the areas where an essential
amount of young and adult specimens was distributed in 1992 and
a duration of the survey was extended by a month. These
circumstances reasonably suggest that a considerable
underestimation of cod and haddock took place during the survey,
particularly in Subarea I. Dense aggregations of cod were found
in the frontal zone area in the northwest (Fig.2). Fish migration
along the Spitsbergen Current to the spawning and wintering
grounds was not yet a mass one; cod with low fatness continued to
feed on polar cod. In the second half of November a peak of cod
migration in the western direction was registered in the south of
the sea. Simultaneously, a considerable amount of large mature
specimens migrating for spawning was found in Div.IIa.
Aggregations of mean density, represented mainly by fish above 3
yr, have occupied a vast area (from 23°E to the eastern boundary
of the area of operations) in the southern Barents Sea (Fig.2).

Pattern of fish distribution indicates avallablllty of essentlal
fish aggregations outside the area surveyed in the east.

Main haddock aggregations were tradltlonally observed in the
southern part under the water temperature above 3°C (Fig.3).
Unlike cod, the distribution of haddock both the adult and young
specimens, had more eastern direction and a large quantity of
fish remained outside the area covered. Only single specimens of

“haddock were found in catches from the northwest.

Young fish assessment

The 1991 cod yearclass abundance, previously estimated as mean,
reached the mean yearclass level in 1993 mainly due to an
increase in the index for abundance from Div.IIb (Table 1). The
1992 yearclass at age 1+, being characterized as a rich one at a
fingerling stage, occurred to be lower than the average by the
results from the 1993 assessment, with the mean catch of this
yearclass cod taken from the southern Barents Sea reducing by 10
times. The 1993 yearclass is also estimated to be below the
average.
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The 1991 haddock yearclass, the abundance of which in 1992 was
estimated as above the average, joined a group of abundant
yearclasses, what confirmed the estimate for this yearclass
obtained from O-group fish assessment (Table 2). The 1992
yearclass from a category of average ones passed to the level
below the mean. The abundance of fingerlings from 1993 is lower
than the long-term mean. ’

The values obtained are probably underestimated. Pattern of
distribution of young cod and haddock at age 0+ and 1+ shows an
essential amount of fish to remain outside the area surveyed in
the northwest and, particularly, in the east. Another reasons for
the underestimation of juveniles from the 1992-1993 yearclasses
are their distribution mainly in pelagial and later settling into
the bottom layers. ‘ '

A possibility of high young fish mortality is also impossible to
exclude as a result of cannibalism and predation, which a
reduction in the quantity of capelin - the main food object for
cod - contributed to. Another reason for such reduction in.
abundance of fish at age 0+ and 1+ is, probably, a low survival
of fish during the first wintering ( for 1992 yearclass) and in
autumn 1993 (mainly for fish at age 0+) because of deterioration
of the nutritive base.

With allowance for the areas not surveyed the 1991-1993 cod
yearclasses and those of haddock for 1992-1993 could be
considered as mean abundant what is close to the estimates
obtained from O-group fish survey (Anon., 1993).

Stock assessment-

Cod. Total abundance and biomass of cod on the Barents Sea shelf
made up 783 mill.indiv. and 1252 thou.t respectively, of which
719 mill.indiv. and 1242 thou.t pertain to commercial stock
(Tables 5 and 6). Compared to 1992 the commercial stock abundance
grew by 1.2 times, what is somewhat lower than it was expected,
considering a recruitment of 1988-1990 rich yearclassess to the
stock. Specimens from the 1988-1990 yearclasses (above 80% of
commercial stock) constitute the bulk of catches. Biomass of
commercial stock decreased by 1.2 times relative to the 1992
level. Along with the underestimation-of  commercial size fish,
this results from a retarded growth rate of specimens due to a
deterioration of the nutritive base in 1993 which led to a
reduction in fish mean weight, as well as to a withdrawal of
adult age groups as a result of fishery. About 50% of the total
biomass constitute the 1988-1989 yearclasses.

Haddock. Total abundance and biomass of haddock (Tables 9, 10)
made up 1595 mill.indiv. and 887 thou.t, respectively, of which
1350 mill.indiv. and 843 thou.t pertain to commercial stock.
Compared to 1992 the haddock commercial stock increased by 5
times and biomass - by 3 times mainly due to a recruitment of the
1990 abundant yearclass to the commercial stock (about 70% of
total abundance and 60% of total biomass).
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CONCLUSIONS

1. The abundance of the 1992-1993 cod and haddock yearclasses is
estimated at the level close to the long-term mean. Cod at age 2+
from the 1991 yearclass is set at the level of mean abundant and
that of haddock for the same year - as a rich one.

2. Early in 1994 the total abundance and biomass of cod
constituted 783 mill.indiv. and 1252 thou.t, respectively, of
which 719 mill.indiv. and 1252 thou.t pertain to commercial
stock. Specimens from the 1988-1990 yearclasses made up the bulk

- of cod catches. Total abundance and biomass of haddock, relative

to the level in 1992, have grown by 5 and 3 times, respectively,
and were 1595 mill.indiv. and 887 thou.t, of which 1350
mill.indiv. and 843 thou.t pertain to commercial stock. Specimens
from the 1990 abundant yearclass make up the bulk of haddock

»stock.
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Table 1. Mean cabtches of 1-3 years old cod in the southern Barents Sea (1)
and in the Bearr Island-Spitsbergen area (11bh) in 1976-1883
{apec, per 1-hour trawling)
: Age _ » Mean cabches at the
AT~ m e e e e o mmm e :oage of 2-3 years old
e ey A () )
elasses o 1 : 2 : = :

1970 1 1 1 1 1 1 4 <1 A o i 1
LgTY 1 1 1 P 1 1 P 1 1 P 1 1
L1975 <1 P < <1 <1 <1 1 > 2 <1 1 1
1879 <1 1 <1 <1 <1 <1 <1 & 3 <1 D P
1830 <1 1 <1 <1 < < 1 8 4 <] z
1961 <1 <1 <] <1 <1 <1 4 4 4 P 2 P
1382 1 3 4 3 12 10 & 10 9 a 11 9
18685 4 9 O 11 7 9 45 41 43 ol 20 20
1684 i i <1 P 3 S 7 ih 10 ) 17 a
19485 a2 10 A p o o 4 4 4 A 2 3
18866 <1 o i <] <1 <1 - 5 3 1 “ 1
1887 <1 - < <1 <1~ <1 < 1 i 1 < <1
1885 <1 <1 <1 <1 <1 <1 7 1 4 S <1 z
1863 <1 1 <} 4 1 3 7 10 A 5 D )
1850 £ 1 4 4 4 4 o0 T 44 16 A0 P
1961 = ) 4 a 15 o o o4 15 5 14 1
1982 10 60 30 1 & 3
1905 2 5 3

= excluding Cenbral and Easbern parts of the soubibwrn Barenbs Sea N
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Table . -Abundance of cod according to data from trawl-acoustic )
survey carried out” in-November 1993 - January 1994, mill. of spec. ‘

© ' Year-class

L 1992: 19971 1990: 1URY: 1URR:T 1087 1URA: 10RB: 1084: 1983: 1URZ: 19R+: cor/=

. CPelagial 1,5 1,0 6,9 F0,6 79,8 42,1 4,1

-1 . Near bottom: 1,2, 8,4 74,7 97,1 51,3 17,4 5,0
“Water column 3, 2,2 15,4 124,32 176,39 93,4

. PoTagial 0,1 4+ o+ 22 RY B 2,6 0,6 0,9 05 05 o+ S oRAR

Ila  Near hottom 0,1  + + 00,9 2,4 K2 1,10 0,3 0,40 0,2 0,2 4+ 9,8 7,8

Water column 0,27 0,1 0,1 3,1 .8,3 10,9 - 3,7 0,8 1,3 0,6 0,7 + L R4,4 10,7

i““—-""—““‘-"T““"I"——"'——""_—“. ””””””” J—:-—;——,""j"._"""""'__""“""".'."_"""'-'—.'j""'"""""’_"".— —————— """."“"‘""‘_"’""‘"""-"""".‘ ———————————————
Pelagial | 2,8 4,7 1R,9 48,9 86,3 20,3 - 4,6 2,6 2,4 2,0 2,6 0,1 0,2 168,6 6,0

C ] ) - - " . o C ~ o _ . - R ' o
11h ., Near bottem 2,2 2,4 11,0 28,5 21,2 11,8 2,7 1,5 16 1,2 1,5 0,1 0,1 05,2 AL
water column 6,0 . 7,5 20,0 77,4 BZ;6 32,10 7,3 4,20 4.4 3,1 4,10 0,2 0 0,2 263,80 49,3

, '\Peiégial - h,4 B4 25;9-111,6 122,0 70,2 21,6f YoA 7,4 4A.r bR 0,20 0,r 412,17 3,0
+1la+ « Near hottom 4,1 4,0 19,5 108,2 120,7 - 66,3 - 21,2, 6,8 B,5 3,5 5,0 0,2 0,1 &’0,9 . 1,8
A0Ih Water column 4,5 - 49,7 45,4 214,8 LAY R 196, 5 47,8 141 13,9 7,8 10,9 0,40 (R 7RA0 w0k
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“Table 4, od hiomass According fo data from trawl-acoustic

survey carried out “in November 1993.- January 19494, thou.
, o k : ‘ .

Aren ;- layer. . iem-smec—mommmmee e e e e e e e e ememmemm———={ f0tA] : Error

HOR: 10U2; 1001 4990 TUed: 1088 1URY: 1UB6: 198B: 1Y84: 1U83T 1982: 1981+ @ /- %

Pelagial 0,0 1,3 =85 BBA RI,4 47,6 10,1 eRa 14,0 =01 1,7 0,7 41,7 ?ll;h

¥ Near hothom  + 0,1 1,h 46,8.104,0 108,8 57,9 28,3 20,1 17,0 24,5 2,0 0,8 4159
 water columnT 4 - 0,1 2,8 5,3 189,4 108,2 105,5 42,4 - 52,9 31,0 446 RS 1,5 VE7,E 2,0
Pelagial £+ +Ne 87 18,0 9,2 2.8 B AR A8 0,1 L w7
lia  Near hottom  ~ + 4+ 4+ 08 AR 77 w7 401 2m 1,8 1,60+ Lo, s
Water column . + -+ 7 AR, 26,612,989 B0 A6 ke 0,00 708 10,7

o e e - ——— - e - - ——— —— - - " T = At o — o — - B Gt it i T o - —— " A S (ot e o o Y S o — 8 i - Wt T8 W Pl " S T o G v — Wt - = YAt i S v " v — o — o —

Polaciai V0,2 40 w740 BB, 405 16,6 13,5 18,5 14,3 £2.4 1,1 . 2,2 2708 6,9
I'Th  Near hol.t.om 0,1 2,40 21,9 #2,8 0 28,9 4,7 7,8 10,8 B4 1R 0,60 1,13, lbZ,Y 6,2
Water column 0,1 0,3 B,5 BO,2 89,1 vs,E 28,4 21,3 20,4 22,7 R0 1,7 T R,6 0 4RRY 0,

e e o e e A e e e v o T . o e S s = v . o A e o e G o  f A v e " A e - s a¢ Ame A A ot o o — oo e . " st i -t ot At e A e G s G = . T — - e oy e A o n o o ——— o o — " Yy v = — - = e

Pelagial 0,1 0,3 K2 /hh 142,91R4,0 72,7 B4,9 48,2 32,0 46,3 2,49 A0 B8R 30

! h . . ! ‘ ! . s —’. - N R x
‘+1lla+ | Near boftom ~ + ° 0,2 4,0 69,8 141,4 145,4 71,4 32,4 42,4 26,7- 40,1 2,7 2,1  b8y,9 - 1.4
<11h Waker column 0,1 0,4 9,2 145,38 284,13 2499,4 144,2 67,3 40,6 HBR,6 R4 - K'Y  hH 1 12520 2,b
7
. N )
- o



Table 5. Abundance of cod in the Barents 3ea and adjacent waters
by the end of 1580-1663 (mill. of spsc.)
DOSUrVey Year-alass :
AlBA 1 YBAD T e e e e o —=-===: Toval
: » 186R 1992 1691: 1880: 168%9: 1083a: 1837: 1886: 1635 1G6A4: 1853 1Gs82: 1631+

1680 8 P 49 3 19 23 he oo AR & 285

I 1681 10 15 27 78 34 o 41 44 27 > + Sih
1952 56 20 182 193 &1 32 18 24 14 12 2 + 45

1895 3 P 513 177 Q3 an 3 5 4 G T + 435

1650 t + + + 1 2 4 4 4 1 20

I1a 1521 1 t + 1 1 a 3 3 a + + 15
1682 + + + 1 ] 1 1 7 + + + + 4

1683 + + 1 a a 11 4 1 1 1 1 i Sd

.

15690 1 P P H 3 9 14 e 4 51

i 1961 P 15 26 23 B 12 14 ae 21 o 1 164
1952 172 41 141 o2 28 12 17 14 i5 10 i + 74

1697 & a 20 (s ne 28 7 4 d4 o 4 + + 204

1990 20 fe ol 10 2o A & e 42 it Y

1391 o 29 53 101 2 a0 he 70 Hi X 1 454
t+llariil 1982 et 61 2233 37 110 45 a7 o6 25 P S + 1683
1883 3 10 4h - 21h 243 130 43 14 14 o i1 + i T

1T
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- ablé 7 Ahundance oI hﬁddOhk accordlng fo data from frqvl BFOU%flﬁ o
" survey harr1ed out Jn Novpmher 199% = Ianuarv 1994, ‘mill, of sper:,

:,19%’43:' 1992: 1991 19490 '1.989’: 1088: 1987: 1486: 1985 1984: 1983 14UHZ+: B VA

Pelagial © - 7,7 11,2 95,9 515, 1 108,H 14,1 1,9 1
1 Near hottom Y,d 11,B 0 8w,00 B31,6 112,214,686 . 2,00 1,
Water column’' 15,6 22,7 195,0 1046,7 221,0 28,7 4,0 . 2

Ot 0,9 1,1 0,5 YR 4 B
1 1,2 1,0 1.1 0,5 YRR 1,4
1 2R L8 2 1,00 1h4R,1 B2

e e e e - A o - — ——— A —— ———— o — i m — —— —— A ot > 8 S Mak M M A ot Mt o W e A e S e e Aie s Wt e amn e St o o o o St e e o i e - e o = A hm e ey A - A 4r —— —— — — — " —— —

. Pelagial | 2,7 1,7 - 2,2 B,h ~R,)7 1,5 .4 0,2 E 0,2 0,1 (1,1 + 18,4 5;g

Ifa- Near bottom 1,00 0,6 0,8 . .23 1,3 0,5 0,1 0,1 0,1 0,1 “+ ) a8
Cwater column 2,7 2,1 2,9 H*H' 5,1 1,8 0,5 0,2 0,2 0,2 0.1 + Ra bl S BN o O o
} ) Pplﬂﬁ1d] ' ,U;H 04 30,9' 12;4 4,83 0,1 + + S+ + - 1h,h 16,7
b " Near hottom - 0,2 0,2 0,6 0 RG0,8 0,1+ + ‘ 4 10,7 1Q§H
' wWater column (0,6 0,7 1,5 20,4 2z 0,20+ o+ o+ . T LEA,R PaLs

, Pelagial 10,7 12,2 99,0 534,0 113,8 15,5 2,3 1,2 1,
[+11at+ Near hottom 9,1 12,4 100,4 5H42,4 114,56 15,1 2,1
+11h  Water column 19,8 2b,5 194,4 $076,4 228 3 20,6 4,5 2.3 2,

e e e e — A o e . = > v b S S - B > o Wt e T T o 2yt Bt S M i e T e A b T e A= e e v v e W h e e M She s M Aot W e o dm a Sr T M W e e e S e b " TP e o Mt oy e M e - - - —

1,1 1,2 0,8 7988 4.7
1,00 1,z 0,8 BO1,2 1,4
2,1 2,4 1,00 18950 4,9




able 4. Biomass of - haddock according to. data from'ﬁrawl-aboustic
survey carried out -in November 1993 - January 1994, miil. of spec.

e e et e ot o o o e ot et e o e o e e e e e e 2 i e o e et et ot e o ot o o Tt o e o e o mn am e o st o o S e, U e o o s o e

Year-class

Pelagial =~ 0,2 0,0 19,6 2A1,1 109,8 20,6 ° 4,1 6 .6 , _ _
! Near hottom 0,2 1,0 20,2 84,2 112,53 21,2 4,3 2,7 2,4 2.+ 137 1,6  A%3,1 1.4
8,4 . 5,% : '

s f.
Water column 0,4 1,9 29,8 . 510,2 223,0 41,4 h,2  -hH h,3 7,2 4.2 Bl 7 n,2
. . k] ) E H | 3 - 3 P 3 3 3 ¥ 3 3 3

Pelagial . 0,1 0,1 0,

tla . Near botiom’ + 01 -0, : , | 1 ,
| Water column 0,1 0,2 -O;‘ b0 6,3 &,jv '1,0 0,5 0,6 034‘ 0,4 - 0,1 8,7 8,8

Pelagial T T T

Iih Near hottom e + 0

' Water column -+ 0,1 0,3 12,3

S kelagiall om0 20,20 #A1,2 1MAR 2208 4,90 2,0 3,8 2,4 Ry 1,6 4428 47
[+1lat - Near hottom 0,2 1,0 20,5 2658 116,8. 22,1 - 4,6 2,8 3,0 " 2,8 3,8 - 1,7  444,4 1,4
+11b  water column 0,5 2,17 40,7 B26,5 230,09 44,9 9,5 5,8 6,3 5,8 7,7 3,4 887,0 4,9
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Table 9. Abundance of haddock in the Barents Sea and adjacent waters
hy the end of 1880-1883 (mill., of spec. )

s

DoSurvey o Year-class :
AT G A 1 YA T e e e e e e e e e 1 Tokal
: ¢ 1993 1652 1081 1980: 1958: 18564 19487 19A6: 18585 1854 1GR3 1882 18461+
1690 536 1B 68 27 16 23 42 43 4 1917
{ 1691 GG 240 170 0o 1l 4 £ al 17 P + . hED
L5492 106 00 Olo =00 34 a3 4 7 D + i + 1174
1885 16 o 160 1047 aol poss 4 P P P p i T 15453
1660 27 4 4 T + + i i +
11z 1581 1i 3 1 e + + + + + + + 20
1642 + + 1 + T + + + + + + o
1863 4 2 3 g 5) 2 1 -+ + + + + + i
1580 20 14 2 + + + + + + + 43
iih 1991 1535 120 P 1 + i v a7
1552 94 45 4 16 1 + + T + =89
{695 1 1 g2 2 + + + F + 20
1 1890 h44 176 TH 28 17 o 43 44 4 11004
| 1991 240  2R8 143 A5 11 4 7 o1 17 2 + o ava
I+ Tlatilb 1692 199 245 705 218 85 2 4 z a + . Ryt
| 1942 =0 76 1899 1076 AR a1 0 P 2 P o ] 4 1595
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able 10.. Biomass of haddock in the Barents Sea and adjacent waters
by the end of 1990-1993 (Lhou. t)

DBUrVey o Year-class ' :
ATBA 1 YBAD e e e e e e e e e e e e e e e : Total
: c 1593 1992: 1991: 1990: 19669: 1988: 1987: 1966: 19565: 1954: 19583 1982: 19581+
- 1860 o7 o 19 19 =1 25 7Hh a6 12 3 oo%
I 1991 o o e 53 17 7 13 7 P 6 1 241
1982 5 oe 168 147 48 6 10 19 19 2 1 + 467
1993 + 2 40 510 223 42 3 5 6 H 7 3 + a63
1980 o 1 P t + + 1 P t o
IRE 1591 1 i 4 i P t b i + 1 + pa
1862 + + + + 1 + + + + + + “
1993 P + 1 ) 0 3 1 1 1 + + + + 16
1980 P 3 1 + + + 1 1 + + 3
ITh 1651 1 19 12 1 1 + | 4 + 46
1692 3 5 48 17 2 + 4 + + 75
1663 + + + 12 3 + + + + + 16
1990 41 20 2o 19 21 =0 70 59 12 6 Shb
1991 20 he 41 40 18 5 13 43 42 6 1 268
i+1ia+Ilbh 1992 o 27 Z2ah 164 ol 7 10 20 z0 “ 1 + D44
18095 i P 41 het 231 45 9 G 6 6 a 3 +  A8T

A -/ ~ Wi

91
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rig. 2. Distribution of cod echo intensities

in Novemper 1993 - January 1994 (m2/mile?)
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Distribution of haddock echo intensities
. . ) 2, .
in November 1993 - January 1994 (m“/mil
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