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TNTRODUCTI orT

The 19 7 survey was carried o'"~ 111 the period June to Ju13' by 4 vessels.
COP~LLA (England), EXPLORER (ScotlandL JOHlll'T HJORT (Norway) a.i.ld TRIDENS
(Uetherlands). The gears used~ the design of the experiment and the method
of fishing were all as described for the 1976 survey by Daan ~e.h. (19'76).

RESULTS

Area fi shee.
-------._.~.~~

The statistical squares fished by each vessel are shown in ~igures 1 and 2.
The \'li thclravl<'ü fron servi ce of ";;he DAN1\. (Denmark ). shortly before the sur ",ey
started. meant that one of the original design objeetives of the survey - that
each square shou cl oe s&upled twice by aseparate vessel at a time interval of more
than 7 .ays to form two complete surveys - could not be achieved. In addition~

the EXPLOP.ER sufferecl mecha.-,li.cal b1'eakdo\'1l'ls that prevented her fishing all the
squares allottecl to her. On the other hand~ the JOHAN HJORT s8.lllpled some of the
squares a third time (Figure 8).

That the surve~r did not proceecl as planned tleant tha.lü i t was not possible to
wo~~ up the date in the desiened fOl~1 as two separate surveys. However~

calculation of·the ·eometric I.eans and their 95% confidence for all the
statistical squares \.hich had been fished tuice s:i1ouec. that there was no
sta'cistically significan"G difference behleen the t,'10 surve;)rs for cod~ ha.a.dock
and whiting. There ,jas a difference for TIorway pout but this could be attripu~ed

to pat chiness. as foun j.n the comparative fishing experiment raade hi 1975
(Daan ~ al.• I 1975). Therefore, the results 1;'1ere treetec. as forr;ling ane survey.
referred to in this paper as the international surve~'o The results fror.1 the' third
survey by the JOHlUT lIJORT have been treated sep~rately and are referred to' ~s the
ITorweeiansurveyo POl' the international survey ~ mean numbers of O-g;roup cod;
hacldoclc and whiting per 1 h'haul for the three areas described by Daan et al.
(1975) are shmvn -:n .l.able 1 .and average nU;:11)8rs per haul, mean length, fit'a;1da;d
deviation a:1d range for all species by groups of 4 statistic<:ü reetangles in
Tables 2 anel 3. Similar data for the NorHegial1 survey o.1'e gi.ven in Table 4.

1

iud
Thünen



..

Distributio1
•• -. I

The l1U1'.lbers of O-·gro'J.P gadoicls caught in each statistical square cluring
the international survey a!"e S11m'1l1. in Fi~"Ures 3-7 emd these caught .uring
the NOM-Tegian survey in Figure G.

COG were widely distrib~ted except around the north and east coasts of
Scotland, where they were abseut from the catches in the majority of statistical
squares. ror the secol1c1 year running; the highest abullctance \las found off the
Danish coast. By the time of the Norwegi.an survey: a'J"erage numbers had. fallen
consiclerably from a geometrie faean of 16. 2 ·~o 6.2 for the same squares and they
were entirely absent from the E9 series of staHstical squares.

The clistribution of haddock \'Tas similar -Go that in previous years, the
species "being most abundant east of Shetland anel least abu11dant off the Danish
coast. As 1t>!~.th cod 7 -'ehe abumance in the :i:Jor\vegian survey \'1as !'luch less than
in the international survey. 79.1 compared with 124.2; with the most marked
decrease in eJ.J1..U1.c.ance also being in the E9 series of statis·i;ical rectangles.

Hhi ting vlere general.ly scarce throughout the \'1hole
the area of highest abundance being the Danish coast.
caught alol1.@,· the English north-east co~st and also in a
north coast of Scotlam to Shetland. ~~ere was little
international anc1 'she liforvlegi.an surveys.

of the survey area,
Small numbers were
1ine running from the
difference between the

Saithe were very scarce~ occ1..lrri~~ in only 26 of 162 hauls made, the hignest
catch being 38. The mean was 0.50 compare with ~.• 1 in 1976.

The distribution of NOI'\rla;y pout was ..ore \'iesterly than in previous years,
the largest catcnes being talcen irlmediately to the east of Shetland insteac:l. of
between 0° and 20 E as is the usual pattern. In the Norwegi.ml survey. the
abuncle.nce of Norvmy pout \-Jas very 1m,;. 104.2 compared with 2878.3 in the
international survey.

~nly 4 blue whiting were caught in the combined surveys, 3 in statistical
square 50FO and 1 in 51FO.

The length data for all the surveys carried out between 1974 and 1977 are
sur.IDlarised in Table 5. ~vo main points are apparent:

1) differences in f,lean lengths vIi thin years are often greater than
between years

2) the O-group g~doids~ and in partieular cod~ have not reaehed the
size at which the;}r deseend to the bottom\ by the time that the
survey has normally finished.

Prediction of year-elass size

The geometrie means of the numbers of eod; haddock and whiting were ealculated
for the areas of highest a~erage abundance shown in Figllres 2, 3 and 4 in Da~1 et al.·
(1976). These are shown 1.n Table 6; together with the geometrie mean estimatesoT
abundane~, as 1 ye~r olds from both the International Young Herring Sllrveys (from
Anon. 1977a) and ~he North Sea Roundfish Working Group Report (Anon. 1977b).
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The data sets for both cod ar.d whiting are very limited and the data for the
1912 and 1913 year-classes (shown in parentheses in Tablo 6) include catches made
with a Boothbay net and capelin tra\11~ neither of which give results that are
co~parable with those t~~~n by tho IYGPT (Daan ct ale 1915). Considering the
results as they stand t there is a significantly:poSitive correlation between the
results froM the O-group surveys and ihose from the IYHS and. VPA for cod; (although
the 95~ confidence limits of the slope are very wide) but not for whiting. As
stated last year~ it is unlikely that the O-group survey will give a reliable index
of year-class abundaneo for whiting because this species has an extended spawning
period. Neither of the correlation coefficients for haddock was statistically
significan~ (although both were higher than obtained from last year's data sets)t
despite thc longer data series available. The poor correlation with the IYHS

'data results'from the high values for the 1970 year-class given by the IYHS. As
:this does not correlate well with the VPA data j it suggests that the IYHS over
estimated this year-olass. Although more data points are required before it can
be stated whether the surveys can be used to prediot year-class sizes of ood J
haddock and whiting j the increase in tho correlation ooefficients for haddook and
the statistically significant correlations for cod i indicate that the surveys will
eventually meet this objective for these two species.

On the l,asis of this year's results. tho year-class sizes of all these species
are very s:nall.

I3;r-catches.

By-catch data for herringj sandeel and sprat are given in Tables 7-9.
By-oatoh data for other species are available on request from the co-ordinator
(Holden); it is intended to publish these data for selected speoies in the .~nales

Biologiques.

Planning of the 1918 survex

The group discussed the planning of the 1978 survey. It was agreed that it
should proceed as in 1977 but that the survey should be considered as an entity no~

as two separate surveys. It was agreed that if ships' time allm~edj a partial
third survey should be carried out. Additional participants would still be welcome
and should contact the co-ordinator (Holden).
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I 'rADLE 1 Geometrie mean end uoper and lover 95% eonfidence limits
b!§ed on standard aurvey, 811 data combined.

Northern North Sea British .ast coast Danish coaet
(79 obs) <34 oba) (16 oha)- 9~ - 95% - 95"n Il Il

COD 10.10 14.08-7.25 16.'7 28.24-9.50 71.95 197.77-26.11

RADDOCK 47.50 72.;6-3'.17 4•.37 6.S1-2.~ 1.80 .3.11-1.O't

WHl'fINQ 2 •.}" }.0.3-1.81 2.81 ".31-1.91 51.02 1,52.87-17:'0'·
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· "riBLE 2. Ca.tchel, co.tch ra.tes, mean length (cm), standard dev1ationa end ranges of lengths by species end blocks 0 4 statistical recte:lzles: ht ocea.s1011 of sampling',

0.46 2.5-4.9
o 2.5-3.4
0.49 ' 3.0-5.9
o 2.5-3.4
0.52 2.5-4.4

3.58
2.75
4.16
2.75
3.59

3.72 0.43 1.5-5.9
3.16 0.46 1.5-4.9

3.58 0.45 2.5-5.9
3.76 0.41 2.5-5.4
3.84 0.75 1.5-5.9
4.28 0.52 2.5-5.9
4.17 0.64 2.5-5.9
3.45 0.57 2.5-4.9
3.71 0.46 1.0-5.9

14 1.98 0.32 1.0-3.4

1606
32

130
167
,16
2;
3
1

o
o
o
o

o
o

o
o
o
o

o

o
I 3

163157
I
I

I

800 800
i 1 1

:62330 20777
I 1 <1

22 5

o

o
o

o

o
2.0-2.9: 0
1.5·~.4· 0
1.5-2.4\ 0

3.5-4.41 0

3.5-4.4 0
o

2.5-3•9

1

' 0
3.0-3.9 0

o
1.5-4.4\ :

1.5-4.4; 0

I 0,
I

1.5-4.4

8 3.00 0.49

2 2.50 0
1 1.92 0
1 2.12 0

<1 3.75 0

<1 3.75 0

2.5-4.9\' 17 9 3.04 0.36
2.5-6.4 2 <1 3.2; 0
3.5-4.41 0
2.5-5.4! 17 2 2.93 0.71

o
5 3.48 1.07 1.5-5.9 48

o

48 5.92 0.94
2 4.25 2.12

230 6.18 0.98
1 4.42 1.15
1 -3.58 0.29

3.5-5.4: 48
~ 2

3.0-6.9:689
3.0-4.41 3

I

4.0-4.9 i 3
I

3.5-4.9: 5 3 4.55 0.45
3.0-4.4

1

54 13 3.80 0.81

3.0-6.9,804 5.97 1.15 2.0-8.4 11

2.0-4.9! 18 9 4.08
2.5-3.9: 18 4 4.50
2.5-3.4! 1 1 3.75
1.5-5.4/12 2 3.79

, 0

2.0-4.91 28
2.5-3.4 0

1.5-5.4!77
I

2.0-7.4',' 2 <13.75 1.412.5-4.9,0
2.5-5.9 3 < 1 5.08 1.89 3.5-7.9 241

2.5-7.41 5
I

1.5-7.412572
I

0.49
0.34
o
0.84

0.69

,Haddock ~_t1n....;;;.g ;_Sa.1;,;".-th...;e 'FlI;.;.OM';.;;.;;;ay:r....;;.P,;.oU;.;t~ _

Range!N 11/br L Sd Range IN Il/hr L Sd Range I_N 'Il{br _L _Sd Range N _U/hr L _Sd Range
I - - - r-- - - =;;""F-

3.0-4.9 i 37 18 3.16 0.88 1.5-5.91101 50 2.21 0.47 1.0-4.41 3 2 3.58 0.53 3.0-4.4 28
: 7 3 3.34 1.18 2.0-6.91 0 I 0 0

0.66 2.0-6.4;941 235 3.8S 1.14 2.0-8.91142 36 2.63 0.65 1.5-4.9\ 12 4 3.54 0.63 3.0-4.9 6424
0.60 _2.5-6.91266 66 4.27 1.23 1.5-8.4193 23 2.83 0.55 1.5-5.4\ 58 19 3.75 0.74 2.5-5.9 126
0.46 3.5-5.4, 23 5 5.40 0.95 4.0-8.4. 0 ! 6 2 2.80 0.40 2.5-7.4, 651
0.65 2.0-6.9: 91 23 4.42 1.26 2.Q-9.4i 18 4 3.61 0.45 2.5-4.91 9 3 3.56 0.80 2.5-5.9~ 667
0.56' 2.0-4.91 85 14 2.71 1.06 1.5-5.9~ 0 I 2 1 2.50 0.59 2.0-3.4 95

I 10 2 2.60 0.34 2.0-3.9! 0 i 0 99
2.0-3.9\202 29 3.)1 0.90 1.5-7.4; 0 I 5 1 3.40 0.95 2.0-4.4 24
1.5-6.4! 24 4 3.35 1.00 1.5-7.4: 0 I 4 1 3.75 0.64 3.0-4.9: 5

! I

1.5-6.9!1686 3.83 1.20 1.5-9.4 i 354 2.61 0.66 1.0-5.41 99 3.55 0.74 2.0-7.41 8119
j i !
I4.0-8.4: 0

2.5-5.9; 2
3.5-8.4; 3
3.5-6.41 4,

I
3.0-4.41 1
4.0-5.4 1
2.0-5.9 0

2.88 0.73

3.73 0.55

1 2.75 0.50
40 2.57 0.54

3.46 1.05

4.57

74 3.27
2 3.18
2 2.75

12 3.08

26 3.70
30 4.55

:3
15

2

43 4.75 0.68
3 3.65 0.32

<1 4.25 0

Date

19,21/6 c
19,21/6 c
19/6 c
17..18,22, C
2416
16,20/6 C
16r.~7,22 C

i~2316 c

50-49 E8-9
48-47E6-7
48-47 E8-9
46-45 E6-7
46-45 E8-9

44-43 E6-7
44-43 E8-9

Ul ares.

Block

42-41 E6-7
42-41 E8-9
42-41 F0-3.
40-39 11:8-9

40-j9 Fo-i
38-37 E8-9
38-37 Fo-l-

52-51 F0-3.
52-51 F2-3
50-49 F0-1
50-49 12-3
48-47 ,0.:1
48-47 '2-3
46-45 10-3.

46-45 12-3
44-43 Fo-.1

44-43 F2-3

42-41 F4-5 15,24/6 '1'
42-41 F6-7 14,24/6 T

Sbipa leod
_________ 'l!- !&L !L

20/6 T' i 3 1 3.75 0.87
20,22/6 r,ZR I 0
20,21/6 T,JH 1103,
~~)~1, T'.,m ;121
17,20,24 T,m I 16
~\,~2, T,JH' 61

~~:UJ.p., T,ZR i 12
22,23/6 T,iH i 0
~~)lo,23, T,e,JHi 7
16,2)/6 T,m 1243

i566

I
20/6 m I 3

0
0 30 4.35 0.40

24/6 !!:
19,24/6 m,!!: 1128

~al~3, E ~ 10
19,22,23, E,T,m; 2
24/6 ' :
22/6 E l 4 2 4.25 0.41
20,21, E,e ! 5 1 3.65 0.42
2316 i

1179
,149
I 7
I 2
I 87
I

! 0
1132 22 3.30 0.49
, 2 <1 3.00 0!
1379
I.
~ 46 9 3.89 1.25
: 516 86 3.72 0.44

All eres.

All Su.-v.y

:.11 ares.
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TABLE 3. Catches, catch rates, mean length (cm), standard derlat1C418 and ranges of lengtha b,. species end blocks of 4 sta.t1st1oal rectang1es: 2nd oce~lon of S:llllpling

3.~.9

3.5-4.9
4.0-;.4
3.5-5.9

1.00 2.0-5.9'
0.25 1.0-2·.4
1.77 2.0-5.4

0.44' 1.5-5.9

0.34 1.5-2.9
0.35 2.5-3.4

0.60

0.71
0.48
0.44

3 3.60 0.)2

13 4.79 0.56 3.5-5.9
1 3.25 0 3.0-3.9.

6 3.63 0.36, 3.0-4.4

6B 3.86 0.60 2.00-5.4

<1 3.75 0

3.75 0

7 ).50
23 1.88
<1 ).50

547 3.71
5 2.43

<1 3.00

1

1)
1
o

13

o
1

11
2

i
).0-3.4 i

I
I
!
I
I
I .
I

3.0-3.41 2837

I 0
13
o
o

13
o

I 270
3.5-5.9 O'

1
11766 3922 4.40

3.0-3.4 2 1 4.25
i 4 2 4.48
, 889 444 4.95

o
o

5.25 0

4.22 0.57 3.00-5.9,12944

o
28
45

2

2735

4.20 0.63 3.0-;.9,15795
I
I

o
1 <1 3.25 0

I 0
1.~.4 i 0
1.0-3•9 , 0
1.0-4.9 , 0

1.5-4.9 I 0
I
I

1.5-6.4 :
1.5-4.9 I

I
I 0

2.5...4.9 I 0
3.0-4.9! 0

i

4.69 1.16. 1.5-10.9. 1
!
i 20
I

3.00 1.14

I

4.10 0.67 3.~.9! 18

5 3.55 0.76
2 3.96 0.57

31 2.95 0.74
1 2.92 0.52

12 2.23 0.84
30 2.08 0.57
16 2.52 0.67

5 3.23 0.73

54 3.95 1.05
3 3.58 0.98

o
o
o

1 3.75 0 3.5-4.4 0

2.96 0.72 1.5-4.4. 0
I
I

159 4.61 0.95 1.5-8.4 I 1 < 1 5.25 0
40 5.14 1.9" 2.e- r !0.9, 0

1.5-9.9345
I
t

2.0-6.4
1

63
2.0-6.4 1 6.
4.0-4.91 0
4.5-5.4! 1

i
2.0-6.4, 70

I
2.5-8.4 f78

179

2.5-8.4 ~57
I

1.11
1.00
o
o

5.40 1.38 1.5-10.4 1008
I

41 3.79
8 4.34
1 4.25
2 .4.75

I 0

93 5.11 1.22 2.00-9.9146
3 3.33' 1.43 1.5-5.9! 60
9 4.20 1.29 2.0-'7.9181

I

12 5.03 1.62 2.00009.4' 26
I

3.0-..7.4 : lOS
4.C-5.?: 12.9 5.44 0.99

<1 5.00 1.06

1.5-4.4 i 82
2.0-4.9! 34
2.5-3.91 1
3.0-4.9 i 2

I

1.5-4.91119
!

2.5-8.4/ 67
4.C-;.4, 0

I

2.5-8.41 67
I

I
1.5-8.4: 2028

!
4.43 1~10

4.95 1.02

2.5-6.4:1293
I
j 0

2.0-6.4:372
3.0-3.9; 6

144

2 4.57' 0.60' 3.5-5.91 62

2.5-5.4: 18
3.5-4.41 2.

i
5.5-6.4j 0

2
2.5-).4; 43

2.0-6.4'549 '0.79

60 3.02 0.56
22 3.49 0.52
4 3.00 0.50

13' 3.98 0.44

o
76 19 4.74 0.78
l' <1 3.25 0
o

11

46 2) 4.02 0.58
2 <1 4.00 0

i
I 1 1 5.75 0
I 0
I
,

1 <1 2.75 0
I
; 138

1120
! 89
I 4'
! 13
I
! 226·

1509 170 4.95 1.02
: 1 <1 4.25 0

1510:
I
I

'1091
I,

m
E
e,1

E,m

T
T

Shlps i Cod IHaddock :Yh1ting .Saithe :llorTs:! PoutI .: ;.. ~----------!-I_...;.. _
Range IN N/br L ~ Range .!:... N/hr L !!- Range L N/hrL ~ Rangt L!1!:!... L ~ RlU1~e
4.0-4.9 126 63 5.75 1.04 4.00-9.41 0 • 0

1 1 3.75 0 3.5-4.4 j 0 0
9 4.85 0.66 3.0-6.4803' 201 6.02 1.21 3.5-9.41 0 0

23 4.97' 0.74 3.5-6.4226 113 5.10 1.38 2.5-10.418 9 4.11 0.72 3.~.9j 17 17 4.54 0.50
18 4.74 0.55 3.5-6.4 60 20 5.74 1.11 4.0-8.91 0 I 0

3 4.46, 0.49' 3.5-5.4 18 9 5.64 1.83 3.00-9.4,18 9 4.06 0.64 3.0-5.4 1 1 < 1 3.25 0
<1 3.75 0 3.5-4.41 4 2 2.38 0.48 1.5-2.9: 0 0
28 3.49 0.80 2.5-5.9 15 8 4.38 1~19 2.5-6.9 i 0 0
4 4.13 0.63 3.0-4.9 39 39 4.22 1.15 2.5-6.4. 0 0

13' 3.67 0.57 3.0-4.9 1 1 5.75 0 5.5-6.4: 0 0
I

1.5-10.4 36

27/6.
25,26/6
25/6
25/6

28/6' 1:.
28,29/6· I: .
26,30/6 I:
25,26, E'
29/6,
27129/6,
2l/
25,30/6 E:
25,30/6, Je
317
29/6
3/7
26/6,3/7

Date

Allarea

All area

42-41 14-5 27,28/6
42-41 F6-7 27/6

All area

All aurvey -

52-51 E8-9
50-491:8-9
48-471:4-5
48-47 16-7

48-47 E8-9

46-45 E4-5
46-45 1:6-7

46-45 18-9
44-4316-7
44-43 1:8-9

1.11 area

____ - L !&L ~

52-51 Fo-l 25,30/6· m 1 <1 4.25 0
52-51 F2-3 26/6 m . 0
50-49 F0-1. 25\~9,. m 35
50-49 F2-3 ~~g ; JH 46
48-47 Fo-1 ~~ ~8; m 55
48-47 F2-3 2~27/6 m 7
46-45 Fo-l; 28/6 m 1
46-45 F2-3' 27/6 m 55
44-43 Fo-1 28/6 m 4
44-43 F2-3 27/6 JH 13

:42-41 11:6-7
42-41 E8-9
42-41 Fo-l
40-39 E8-9

'Block



TABLE 4. Cateh rate., catche., .ean 1ength (eil), .tandard deviations and range. of lengths qy specie. end blocks er 4 statistical rectangle.: Nonegian 3rd Ilurvey by Jahan Hjort

Block Date iCod !Haddock \Yhiting jSaithe 'liorvS3 Pout
(J'uly) i

,
jN IN N/hr L

, -lf/hr L Sd Range Sd Range ;li 1i/hr L Sd Range :1'1' N/hr L Sd Range !N N/hr L Sd Range------- - '- -- 1----- i_ --i I !!
i 050-49 F0-1 12,13,14 i 89 22 5.41 1.31 3.5-7.9 : 547 138 7.20 1.15 4.5-11.9 i 21 5 5.84 0.56 5.0-6.9 r '40632 10158 4.30 0.71 2.5-7.9

50-48 F2-3 12,14 ! 7 4 5.82 0.85 4.0-6.9 ; 269 134 6.89 1.13 4.5-10.4 , 40 20 5.11 1.05 3.5-8.4 I 1 <1 5.25 0 5.D-5.4 : 6 3 4.25 0.63 3.0-4.9
48-47'0-1 14,15,17 34 7 5.22 0.63 4.0-6.4 : 80 16 6.22 2.44 2.5-10.4 ~ 0 ! 0 49 10 5.07 0.98 3.5-7.4
48-47'2-3 14,17 10 ? 5.25 0.62 4.0-6.9 : 136 68 7.04 1.43 4.0-10.9 ~106 53 5.56 1.07 3·0-8.9 0 0
46-45 F0-1 16 5 1 5.45 1.09 3.5-6.9 j 30 8 4.42 0.79 3.0-6.9 : 0 0 43 11 5.61 0.95 3.0-7.4
46-45 F2-3 17 14 14 4.79 0.76 3.5-6.4 ! 11 11 6.34 1.71 4.0-8.9 :256 256 5.44 0.89 3.0-7.4 0 0

i
All ares. 159 5.33 1.00 3.5-7.9 ,1073 6.94 1.41 2.5-11.9 ;423 5.46 0.96 3.0-8.9 1 5.25 0 5.()..5.4 :40730 4.29 0.71 2.5-7.9

:
50-49 E8-9 13 0 : 101 50 5.95 1.12 4.()o.J.O.9 9 4 5.53 0.83 0 0 0
48-47 E8-9 15 0 i 12 6 5.83 0.72 4.0-6.9 0 0 6 3 4.58 0.41 4.D-5.4

All area 0 : 113 5.94 1.09 4.0-10.9 9 5.53 0.83 4.0-6.9 ! 0 6 4.58 0.41 4.0-5.4

All survey 159 5.33 1.00 3.5-7.9
1
1186 6.85 1.42 2.5-11.9 432 5.46 0.95 3.0-8.9 1 5.25 5.<>-5.4 :,40736 4.30 0.72 2.5-7.9

!
!
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'l'1BLE 5. Neon lengtha (cm), standard deviations and ranges oflengths by speciell, area and time periods, 1974-1977

--~---I I
Year Date :Cod iHaddock i\/h1ting' ,Saithe !l'lorway Pout IBlue "lhiting

I 1_
:t li L

,-
lI:'5d Range, Sd Range Sd Range jL 5d Range L 5d Range 5d Range-- '-- ,-- -- ,--

Danish COallt I
.

I

101974 26/5-f,./6 :3.24 0.52 1.<>-5.4 13.14 0.86 1.0-6.4 13•26 0.54 1.5-5.9 [0 10
1975 18-29/6 :3.03 0.62 1.5-3.9 14.03 1.03 2.0-7.9 0.50 2.5-3.9 10 jo !o,3.50

101975 l00S/7 10 10 ;3.08 0.95 1.5-6.4 !O :0
1976 15-16/6 :3.14 0.63 1.5-6.9 13.00 0.35 2.5-4.9 13.41 0.66 1.5-5.4 i 3.50 1.06 2.5-4.9 '0 ;0
1976 18-2a/6 i2•86 0.52 1.5-6.9 i4.21 1.44 1.5-9.4 13.42 1.26' 1.0-6.9 10 10 10
1977 14-2~/6 ;3.73 0.55 2.0-7.4 !4.55 1.68 2.5-7.9 '5.31 1.50 2.<>-9.4 '0 10 10

15.25 I I

1977 27-28/6 ;4.95 1.02 2.5-7.9 '4.96 1.05 2.5-7.9 4.69 1.16 1.5-10.4 0 5.0-5.4 13.75 0 3.5-3.9 10

I • ! I
,

Engl1sh Coast
t I •,

101974 20/6-14/6 ~2.85 0.50 1.0-4.4 .5.79 2.38 1.5-7.4 :2.19 0.20 1.5-2.9 0 :0
1975 8-3Cj6 ,6.25 0 6.0-5.4 :4.75 2.12 3.0-6.4 ;3.26 1.01 1.5-6.4 10 0 10
1975 l00S/7 ;3.15 0.50 2.0-4.4 4.75 1.41 3.0-6.4 :2.63' 0.42 2.0-3.4

1~.03
2.45 0.27 2.0-2.9 10

1976 15-19/6 '2.49 0.54 1.0-3.9 :2.61 0.49 1.5-4.9 ;5.56 0.54 4.5-7.4 0.71 3.500S.4 0 10
1976 23-29/6 13.28 1.12 1.5-6.9 i3.24 0.85 1.0-5.9 2.34 0.51 1.0-4.4 5.63 0.48 5.0-6.4 i2.25 0.47 1.0-3.4 :0
1977 16-24/6 '2.88 0.73 1.5-4.9 ;3.91 0.97 1.5-6.4 !3.00 0.51 1.5-4.4 0

1~.6o
io

1977 25-27/6 !3.26 0.61 1.5-4.4 ;3.96 1.09 2.O-S.9 12•96 0.72 1.5-3.9 0 I
0.32 3.0-3.9 10

Scott1sh Coa.st I I i
i I

101974 6-15/6 '3.25 0 3.0-3.4 ;2.58 0.31 2.0-3.9 10 ,3.25 0 3.0-3.4 !2.26 0.58 1.0-3.9
1974 15-2:i/6 :4.74 0.64 3.0-7.9 j5.36 1.45 1.5-11.9 '4.37 0.86 1.0-7.9 :4.93 0.40 3.0-7.4 '4 20 0.37 1.5-6.4 :3.63 3.54 1.5-6.9

I •1975 24-30/6 :3.57 0.94 2.<>-5.9 !4.51 0.90 1.500S.4 ~2.63 0.63 1.0-4.4 ;0 15•42 0.66 1.5-5.9 2.25 0.71 1.5-2.9
1975 200S/7 3.03 0.44 2.0-3.4 15.82 2.29 1.5-10.4 ;2.53 0.81 1.0-5.9 !2.58 0.66 1.5-3.9 ,5.85 0.77 2.0-7.9 :0
1976 16-21/6 3.61 0.84 2.0-6.9 ~ 3.56 0.93 1.5-8.4 i2•56 0.56 1.0-5.4 !5.18 1.33 2.5-7.9 2.22 0.35 1.0-5.9 )3.50 0.53 2.5-4.9
1976 21-30/6 ;4.04 0.98 2.0-7.4 13.99 1.07 2.0-9.4 j3.52 0.76 1.0-6.9 ' 16.16 0.99 3.O-S.9 4.08 0.99 1.5-5.9 ,3.97 0.56 2.5-4.9
1977 19-24/6 ;4.57 0.69 3.0-4.9 j5.97 1.15 2.O-S.4 ,2.43 0.68 1.5-4.4 10 4.15 0.49 2.5-5.9 !O
1977 25/6-3/7 :4.46 0.79 2.0-5.9 15.00 1.29 1.5-9.4 '3.00 1.14 1.0-5.9 !4.22 0.57 3.0-5.9 3.68 0.52 .1.0-5.4 10
1977 13-15/7 :0 .5.94 1.09 4.0-10.9 15•53 0.83 4.0-6.9 jO 4.58 0.41 4.0-5.4 10

I
I t
I

liorthern I II I
t I

1
5
•
591974 7-13/6 .3.59 0.78 1.5-6.9 ;4.22 1.38 1.0-9.9 ;3.53 0.80 1.5-6.9 :4.43 0.45 2.5-6.4 3.78 0.69 2.0-5.9 2.48 3.0-7.4

1974 22-30/6 .4.31 1.33 2.0-6.9 ;4.89 1.09 1.500S.9 13.88 0.72 2.0-6.4 J 4.38 0.60 3.0-6.4 3.14 0.41 1.5-6.4 6.00 1.34 5.5-6.4
1974 200S/1 :;.54 1.51 3.0-8.4 ,7.72 2.28 3.0-13.4 !6.82 1.54 2.5-11.4 !6.93 1.03 5.5-7.4 6.18 0.53 2.0-8.4. 19·57 1.22 7.0-11.9
1975 19-28/6 4.06 0.81 1.5-6.4 ;4.29 1.06 1.0-9.9 '3.26 1.01 1.5-6.4 i 3.38 0.62 2.5-4.9 3.96 0.58 1.0-6.9 13.35 0.63 2.0-4·9
1975 3-5/7 16•46 1.04 4.5-7.4 i4•1O 1.57 3.0-10.9 12•63 0.42 2.0-3.4 :0 5.35 0.84 3.0-6.9 10
1976 13-21/6 14•52 0.93 2.0-7.9 f 4.22 1.25 1.0-10.9 ,2.30 0.82 1.0-6.0 ~ 4.40 1.30 1.5-9.4 4.06 0.63 1.5-6.9 Ic.75 0 6.5-3.9
1976 19-28/6 :3.69 1.27 1.0-7.9 ;5.34 1.31 1.0-9.9 ! 3.46 1.29 2.0-7.4 14.61 1.19 2.0-8·9 3.82 0.67 1.0-5.9 3.62. 0.28 3.0-4.4
1977 16-24/6 :3.46 1.05 1.5-6.9 f3. 63 1.20 1.5-9.4 ;2.61 0.66 1.Q-5.4 10 3.71 0.46 1.0-5·9 13.63 0.63 2.5-4.4
1977 25-30/6 14•40 0.91 2.5-5.9 i5.73 1.32 1.5-9.9 14.10 0.67 :3oQ-5.4 13•25 0 3.0-3.4 4.42 0.61 2.0-5.4 !O. 1977 12-17/1 5.33 1.08 3.5-7.9 \6.94 1.41 2.5-11.9 i5.46 0.96 3.O-S.9 ,5.25 0 5.Q-5.4 4.29 0.71 2.5-7.9 jO. I
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fable 1 Herring by-catch B.V•"Corolla" ),

Square j8E9. '.1l.7 37»1 43Ia 421:7

St:ltion No 28 16 30 43 45
1late 22.6 19.6 23.6 26.6 27.6
Lencth (ern) Lensth (ClI'l) Lencth (cm)

:>.0 2 2 14.0 tt.; 1
.~ 20 j ., 2

6.Q 33 5 15.0
.' 2) " .5 1'.''1.0 4 2 16.0

.5 .5 1 2
8.0 17.0 1 4
.5 .5 1 2

9.0 18.0 3
.5 .,5 2

10.0 19.0 ,
.5 .5 2

11.0 20.0 1
.5 .,5

12.0 2·1.0
.5 .;

1}.0 22.0
.5 .•5

14.0 1 ~.O

.5 3 .; 1
15.0 1

.; 2
16.0 1

.5 1
17.0 1

Total (Sample) 82 35 7 19 1

Ißt. Total Catch lf 920 35 7 19 1

.'





e •
Table 7 (centd) .

Herring bl-catch (R.V.IIExplorerll
)

Herring b1-catch (R.V."Johan Hjort")

Square 44E7 441:7 Square 44F1 ~~'1 SOF1 49FO 49F1 4?R.> 46~'O

Station No m/111 141 Station No 17 21 1+4 48 49 56 58

Date 22.6 3.7 Date 24-.6 25.6 12.7 13.7 14.7 15.7 16.7

Length (cm) Lcn~h (em)

.5 '\ .5 1

6.0 4 3.0 20 1

.5 29 .5 120 1 '+
7.0 54 4.0 60 :5 ? 4

.5 25 .5 1 2 1

8.0 6 5.0
.5 .5

9.0 6.0 1

.~ 1 .5
10.0 7.0

.5 .5
11.0

.5 4
12.0

.; 5
1}.0 7

.5 5
14.0 9

.5 2
15.0 3

·5 ~

16.0
.5 1

17.0
.5 1

Total. (Sa,mple) 1 158

J:6t. Total Catch 1 261+ iet. Total Catch 1 1 200 4 13 6 1



(R.V.U!:«PIore'> •~nble 8 Sprat by-co.tch

Square 4:na 44$ 44E7 44E7 Z.:+E8 44E8 45E'1 451:7 46E5 lt6E5 ~E6 46$ l.617
Station l~o J:Tl/107 110 111 ' '141 108 142 114 11fO 121 136 120~ .1.37 139Date 20.6 22.6 22.6 '.7 21.6 J.7 23.6 '.7 25.6 30.6 2.5.6 30.6 3.7
Length (ern)

.5
2.0

1:;
1 8

.~

3.0 1 2 ;., 10.5 1 2 6 "4.0
1 1 6 6.5

3 15.0 2
.5 4 1

6.0 '+ 2
.5 ,33 17 137.0 119 1 8 28 5 1.5 52 2 40 40 18.0 8 .3 58 71 30.) 7 12 ~1 63 46

9.0 4 Z 21 23 22 1+5
.5 2 lfG 12 15 22

10.0 1 41 5 .3 12,.
27 2 13

.;)

11.0 20
12" 24 2 7

.-;;
12.0 9 1 1 2;'.5 7 1 2013.0 2 8.5

714.0
2.;

15.0
"I

Total (Snmple) 226 .3 249 220 219 156 1 .3 4 4 21+ 25 9~

Er.t. Total C:;tch 4812 .3 1087 , 1207 614 1248 , 3 4 It 24 25 94
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fable 8 (contd) .

Sprat by-catcb (R.V.uExplorerU
) ContiDlled

Square 4'lE5 47i:1 47~ 48::6 48ilS 48E7 48E'l 48~ 48E8 ~91ß 5QEB 501.'<)

.1tation No 135 118 117 123 134 124 133 125 1}2 131 1)0 128
)ate jO.6 24.b 24.6 26.6 29.6 26.6 29.6 27.6 29.6 29.6 23.6 28.6
. (\...fmr.t 11 C1T:.1

.~) 2
:. .0 31 2

L" 52 4 1 1 2'.)

~.O 24 .5 "I 2 22 .~ 1,
"".5 1 1 6

4.0 1
.5

5.0
.)

G.ü
.5

7.0 ,
•.5

8.0
.5

9.0 :;
.5 19

~u.o 105
.; 54 1 4

11.0 16 3 33 1
.5 . 4 ? lR)

12.0 11 71 1
t· 2 18 67 3.:J

1';.0 2 24 22 1
.5 8 9

14.0 1
.5 :; 1

1:;.0 1

'1'ol.:.:~ (SWIlplc) 110 205 'l7 12 ) ~5j (I , 28 I. 1 2

~ t.. Total Ctllch 110 1486 71 1? ) 165') (i j ?ö I, 1
.,
'-
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. Table 8 (eontd)

(R.V.ItCorellall )
Sprat by-catch

Square
37E9 37.10 .3818 JBS9 .38FC 39I.8 39»)

4C~ 4ot"j

Station Uo
2 .30 :; 31 7 6 28 32 36 9 27 14 35

Date
16.6 2.J.6 16.6 23.6 17.6 17.6 22~6 23.6 24.6 17.6 Z2.6 18.6 2:'.()

Lcr..~th (em)
.:- .'\
.1'9V

·5
6.0

! 1
12 8

1

s:

-' 29 ., ')

2

.;>

.e;

7.0

'+ 1'; 'J

.3

r:

2 19 ,
.3

.;J

t.>

B.u
2 34

2
.,5

5 .59.0
'2 15 1 '0

6 1
~

.5
~ 1 16 1 g

22 .3 1

10.0
~ 11 1 :I

6 44 4

L'

e
2 4 ~

14 15 .3

.;J

&

S

11.0 ..., 2 .' 36 18 2 1

·5 0
9 ;g

20 7 3 1 1

~12.0
2:)

~

1 1
]

-5
9

2
1

13.0
14

1 2

.5
.5

1

1

14.0
2

1
1

·5

1
Total (Sample)

69 59 6.5 64 30 84 113 20 4 8 1

&.oit. Total Catch
.55 69 .338 21 .500 1 64 1 440 336 22.6 20 4 8 1
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( nombre d'individus ii rheure de piche)

Fig: 1 _
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. '1'able 9 . sUdeel.by-catch (R·.V.uJohan Hjorlu)

&luare 46»3 411JJ l48D1 491:9 49:ro 48FO 471'0 lt6:ro 50F.3 490 4411 451'1 It6F1 J-tBF1 4911 .5OF1 'Y/I'

Station No . 1 2 , 4 .5 6 7· 8 10 11 17. 18 19 21 22 23

Date 19..6 19.6 19.6 20.6 20.6 20.6 20..6 21.6· 22..6 22.6 24.6 24.6 24.6. 25.6 . 25..6 25.6

Length (cm)

.5
1.0
.;

2.0
.S"

'.0 29 '1., 396 176 15 84 18 56

4.0 . 6;4 498 23 308 64'+ 120 161.
.5 264 }81 61 2} 200 336 90 111

'.0 106 439 57 163 19 154 196 60 67

.5 117 . 2} 1+44 !t64 ·62 140 . 12 1 " !t67 1 56 600

6.0 397 lt06 J1 2 1 800 8 ·556 400 1 100 ?9

.5 . 163 174 15 1 1 53} . 8 '833 28002000 }93

7.0 J9 267 12 444 3 lsOO 1 100 786

.; 19 467 8 222 1 200 700 13}6 .

. 8.0 332 4 }3} 1 J40Q 100 628

.5
ltOO 1 56 !tOO 314

9.0
1 56 393

., 471

10.0.,
11.0

.5
12.0

.5
13.0

.5
14.0

.5.
15.0:

T~tal (SaJaple)
. I

"
.. ·1

Est. Total Catch .1JtOO 16140 164 1190 1121 185 . 11tOo }OO :.5 3 J J3} 43 2890 10200.5 000 '+ !tOO ,

. ' ,I-
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Ta.ble 9 (oontd) ,
, Sand.el by-e'atch eR.v•nJohaD Hjort11) Contiwec1

Square 50~~ !+9F2 47F2 lt6.f2 45)~ 4412 441''0 ' 4,5; 46b'O 47fO ~~ 47J1J 48FO 49FO

Station No 26 21 29 30 31 ' 32 " 34 3.5 36 37 38 39 !tO

Date 26.6 26.6 27.6 27.6 2.7.6 27.6 28.6 28.6 28.6 28.6 29.6 29.6 29.6 29.6

Length (cm)

.;
1.0
.5

2.0
05

3.0 1

.5 3 2 36
4.0 4 3 6 187 67 264 ' 12

.5 6· .3 '2 187 150 216 84
,5.0 7 2 226 38 60 1+8 1.50

.5 12 93 4; 24 120 300

6.0 14 . 1 22 216 900

.5 " 2 8 ., 13 '8 84 750
7.0 1029 1882 ,5 2 27 8 12 ,300

.5 1828 22.59 1 8 1 27 8 100

8.0 2.057 39.53 1 8 12

.5 686 942 1 1 15 '
9.0 343 188 ' 1 12

.5 ' 114
10.0

.5
11.0 188

.; 2 1
12.0 8 1

.5 8 3,
13.0 1 9 3

.5 7 2 1

14.0 .5 '. 1

.5 2
1,5.0

,Total (Sam!lle)

6057, 9412 " 44 ' ' 69
,.

14 ,12 ' 760 690 ,6002~
Est. Total Catch 11 ': 1 37;'

','
' ,

,1: I



• e _.
'!'able 9 (corde!)' '. .

. . . Sancleel b1-eatch (R.Vo"Johul Hjorttl ) Conti=8li

Square 501'1 49r-1 ltSro 46FO 45FO lt6F1 47r, 47FO
Station No 44 .lt9 5' .58 59 61 62 56
Date 12.1 14.7 15,,7 1607 16.7 16,,7 17.7 1507
Length (cm)

.5 .
1.0
.5

2.0
.5

'.0
05 .

4.0
.5

5.0 1 1
.5 2

6.0 4 2
.5 2 1 1

1.0 2 2 1 1
.5 125 2 2' 1

8.0 25 2 3
.5 50 3 1

9..0 25 2
.5 .50 1

10..0
.5

11.0 1
.5

12.0 1
~5

13.0
.5

14.0
.5

15.0 .

. Total (SaAlple)
. .

.'

Eet. Total Catch m' 13 .': 4 7 2 ., 1 1 .



•e --e
;"ble 9 (oont4)

San~eel bl-catch (R.V."Corellalt )

Square. ~7iJ:) '7n? 38»3 }9E7 .39~ . 4,F1·· 4311> 42J!7 .
Station No 2 , 6 28 9 2.7 20 21 2; 45
Date· 16.6 16.6 17.6 22.6 '7.6 22.6 20.6 20.6 21.6 27.6
Length (ern)

3.0.,
4.0
.5 noi

5.0 lleallUZ'ed. .,
1.5 4 16.0

6· 8 9 5.,
12 4 22 2}7.0 28 2. 22 5 56 50.5 17 20 4 .2 33 - 4 338.0· 9 37 1 1 10 .3 11.,

29 . 6 1 .29.0 4 3 1 1.5
10.0 2.5

1
Total (Sample) 54 93 .63 20 134 7 126
Eet. Total Catch 62 35 leg 17 leg 38880 83'70 1 449 20 15 208 287 504

.,
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Ta'ble 9 (oontd.)

.Sandeel by-catch (RS .IlCor-allatl ) CQn'tima.ed

Square 4218 42E9 391.8 43E9 43E8
Station No 24· 26 41 36 42 43
Date 21.6 21.6 26.6 24.6 26,,6 26.6
Le1'1gth (cm)
·3.0 1

.5 4
!t.O 6
.5 12 1;.0 12
.5 11

6.0 3 17 3 1,5 . ·2 2 10 14
7.0 64 25 17 . 14 14
.5 54 59 11 19 84 .

8.0 17 53 15 19 52
.5 4 9 1 4 12

9.0 1 6 1 4
.5 1

10.0 1
.5

Total (SempIe) 142 158 118 1 78 163

Eet. Total Catch 16 104 6 952 .1 888 1 27 3CO 6 564
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kble 9 (cg!1~J ..' '. '..

. an e1 b1-catch (R 0 V•uCorellaU ) Cont1nued

L3quare ifOJa 41!.1 4118 42E3
Station No 14 31 16 . 17 44
Date 18.6 2506 19.6· 19.6 . 26.6
Length (cm)

7.0 1 10
.5 2 .2 .50

8.0 10 4 42., 8 . 1 32
9.0 4 8., 2'

10.0 1 . 1 ..., 1 }
11.0 4- 12 7 ,., 12 14 . 9 2
12.0 • 22 20 15 8 6

.., 13 9 13 8 6
13.0 9 7 .10 11 3., 9 4 2- 8 1
14.0 2 1 8 1

.5 3
15.0 3 2

~5 2 3
16.0 3 1 .,

.5 1 2 1
11'.0 3 1 4

.5 5 1
18.0 5 1., 6
19.0

.5 3
20.0 1.,
21.0

.7 1

Total (Sample)· . 71 123 . 61 T; . .166
.- .. . .

Est. ,- Total:' Catch . 2. 130 6 765. ·281 1 .590 . .2435. .



.
• • •Tabl. 9 (oontd) .

. Sandeel bY'-catch (R.V. "Explorer") .

Square 43E8 . 44E6 44E7 "ES 4418 4419 45E7 45E7 4.5i! 46E; 4615 46PXi 46E? 46E7 46E8 47E6
Station No ;,m/107 110 141 108 142 112 114 140 113 121 136 137 115 139 116 119
Date 20.6 22.6 3.7 21.6 '.7 23.6 23.6 ~o7 23.6 25.6 30.6 30.6 24.6 '.7 24.6 25.6
.Len~th (cm)

'.0 7
.5 24 1

4.0 32 1 1.S " 1 1 1 7.5.0 2 36 l' 1.5 10 19 2., 2 17 3 17 33 2 76.0 .5 9 18 13 16 9 2.5 12 1 5 1 .48 1 '+ 4 5. 7.0 38 11 43 1 6 .5.5 49 2 7 17 2 1 6 78.0 32 5 15 17 4
.5 7 1 8 50 3 6 16 . 79.0 1 9 40 8 tt6 15 8.5 3 2 12 14 . 20 71 1 410.0 1 1 2 1 56 37 17 2.5 '1 2 1 59 28 5 1 1 . 111.0 . 12 15 2 49 20 3 1
~, 19 . 1 42 30 .5 3 19 7 1 3 312.0 71 41 46 :5 8 10 '1 8 2 1.5 89 }5 . 51 10 10 5 1 71}.O 28 29 21 13 11 8 1 7 6 6' .. 5 5 7 7 10 24 1 1 3 7 214.0 7 5 34 18 1 4 8.5 1 6 1 ". 26 1 2 6

15.0 4 1 24. 17 4 .5 1.5 '2 38 16 316.0 1 ·5 35 8 6'., 2 . 24 .5 2 317.0 . 2 31 4 1..5 1 9 :5 118.0 1 6 2
.5 6, 19~O 1

. . ..

~otal (Samplc~ 219' 147 6 198 . 5 . 16;, 1'/8 327 ."()7 225 174 216 110. 105 33 13
. rat.. Total Catch 2 628 239 6 594 5 437 1'78 327 407 . 2 232 . 449 672 110 105 :s'S 1~



Table 9 ~nt4r . . e '.
ndeel by-catch (R.V.IIExplorerll ) Continued

Square 47J:l 47iS 47E8 Ll816 48D5 lf8t1 48E7 1f8~ 4818 48~ 49E3 49E9 '.50~ 501'9
Station No m/118 117 138 123 1}4 124 133 125 132 .126 .' 131 127 130 128
Date 24.6 24.6 2.7 26.6 29.6· 26.6 29.6 27.6 29.6 27.6 29 ..6 28.6 28.6 28.6
Length (cm)

}.o
2.5

4.. 0 l' 1 2 3.5 15 15 7 6 64 15.0 10 31 57 6 83 1 2.5 7 1 1 8 51 22 37 2 7 26.0 1 .3 2 1 53 10 ;2 6 7 3 6.5 1 5 15 4 2 53 1 17 12 1 57.0 18 44 13 1 17 1 1 26 7'.5 10 26 ' 17 3 'I 1 18 18.0 6 20 11 1 3 1 12.5 1 10 1 1 4 29.0 1 2 1 1 4 1t" 4 .5 1 1 3 3
' .:;)

10.0 5 34 1P .5 7 27 17.5 25 1 1 52 23 31 28 48 2011.0 46 7 49 32 55 48 1 48 4.5 37 16 3 30 20 59 32 3 16 2,12.0 26 29, 19 12 .36 25 25 6.5 15 27 14 .5 1,5 8 27 213.0 6 42 1 6 1 10 2 38.5 10 16 2 1 3014.0 3 21 2 24 1.5 3 10 1 2 1 2215.0 4, 9 11.5 1 2 13, 16.0 1 1 5.5 .2 2 317.0 1 2
C'

.5
.;.>

18 .. 0
1

.~
3"1~J.O
2.

Total (Sample) 217 21.tO 46 324 163 222 ~93 128 301·· 19.3 234 14 46 25Est. Total Catch 217 980 .lf6 1+ 049 .8965 }2 ~ ' .1 ,i8 900 ,1 634 668
.,

193 1~ lU:.. .,1:



1
. 'l'ajäe 9 Aeont.d.i .. . . •

!. '., aude. b)'-catch (R.V.UTridenat, •Square a.U'6 4117 42I!? 42F6 . 42F,5 . 411"'5 42~"4 43F3 441'2 44F1 45F1 !t6F1 47F1
Station No 1 2 3 4 5 6 8 9 11 12 13 14 15
Date 14.6 14.6 14..6 1i+..6 15.6 1506 1.5.6 16.6 16.6 16..6 1606 17.6 17.6
Length (cm)

1
2
3 1 ,. 1 2 1· a5 10 1+
4 . 1 4 12 z·· .5 '1 :t 3 3' .41 31
.5 4 8 6 :5 .5 ·3 3 . 14
6 4 3 1 6
7 2
8·
9

10
11
12
'3
14
·15
16
17
18
19
20
21 1
22 1
23
24 1
25 3
26 5
27 2
28 5
29 2
30 1
31
32
·:n
34
35

. Total (Sample) 1 1 21 14 . 26 3 .11 13 . 1 9 63 54 55
Est. Total Catch· 1 1 21 14 26 , 11 13 '" 9· 504 108 440I



i

Tabl. 9 (eontd) . . • . eSandH! bl...catch (R.V•llTrideneu>entinued

Square 4811 sero 50)11 4911 4.5FO '+5E9 441"0 43.FO 42F,5 42F6 41F( . 4116 4115 41F4 42F4

Station No 16 17 22 23 29 30 31 32 36 37 39 40 41 42 43

Date 17.6 20..6 2·1.6 21.6 22.6 22..6 23.6 23.6 24·6 24.6 27,,6 27.6 27.6 27.6 28.6

Length (cm)

1
2 1 14
.3 6 18 . .3 .3 4 28
'+ 18 1 1 68 71 .5 '7 1 '+ 6
5 . 17 14 18 l' 7 15 23 12 4 .3 5
G '13 ,6 20 '11 1 31 .7 6 2 8
7 1 11 .3 2 '7 6 2 2
8 1 .5 1 .5 12
9 6 4·

10 1
11
12
13
14
15 1
16 1 1
1'7 1
18 1
19 4
20 8
21 4
22 .5
23 1
24
25 2
26 1
27 2
28 1
29 2
30 1
31
32
33

·34
35

Total (Sample) 49' 61 43 27 82 104 '74 36 . 1 '7 27 ,13 29 1.4 ·63
688 3.328 ' 9620 I, 608'

.
14 (.)&Pt. Ta tal Ca tch :1 r~() 3 904· . 54 1 312 'I '7 27 13 29
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