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INTRODUCTION

The 1977 survey was carried out in the period June to July by 4 vessels,
CORTLLA (Zngland), EXPLORER (Scotland), JOHAN HJORT (Norway) and TRIDENS
(iletherlands). The gears used, the design of the experiment and the method
of fishing were all as described for the 1976 survey by Daan et al. (1976).

RESULTS
Area fished

The statistical squares fished by each vessel are shown in Tigures 1 and 2.
The withdrawal from service of the DANA (Demmark), shortly before the survey
started, meant that one of the original design objectives of the survey — that
each square should be sampled twice by a separate vessel at a time interval of more
than 7 days to form iwo complete surveys -~ could not be achieved. In addition,
the EXPLORER suffered mechanical breakdowns that prevented her fishing all the
squares allotted to her. On the other hand, the JOHAN HJORT sampled some of the
squares a third time (Figure 8).

That the survey did not proceed as planned meant that it was not possible to
wor'z up the data in the designed form as two separate surveys. However,
calculation of the geometiric means and their 95ﬂ-confidence for all the
statistical squares which had been fished twice showed that there was no
statistically significant difference between the two surveys for cod; haddock
and whiting. There was a difference for Norway pout but this could be attributled
to patchiness, as found ‘n the comparative fishing experiment made in 1975
(Daan et al., 1975). Therefore, the results were treated as forning one survey,
referred to in this paper as the international survey. The resulis from the third
survey by the JOHAN HJORT have been treated separately and are referred to as the
lorwegian survey. Tor the international survey, mean numbers of O-group cod;
haddock and whiting per 1 h haul for the three areas described by Daan et al.,
(1975) are shown in Table 1 and average nuihers per haul, mean length, standard
deviation and range for all species by groups of 4 statistical rectangles in
Tables 2 and 3. Similar data for the Norwegian survey are given in Table 4.
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Distribution

The numbers of O--group gadoids caught in each statistical square during
the international survey are shown in Figures 3~7 and those caught during

the Norwegian survey in Figure Q.

Cod were widely distributed except around the north and east coasts of
Scotland, where they were absent from the catches in the majority of statistical
squares. Tor the second year running, the highest abundance was found off the
Danish coast. By the time of the Norwegian survey. average mumbers had fallen
considerably from a geomeiric mean of 16,2 to 6.2 for the same squares and they
were entirely absent from the E9 series of statistical squares.

The distribution of haddock was similar to that in previous years, the
species being most abundant east of Shetland and least abundant off the Danish
coast, As with cod, the abundance in the Norwegian survey was much less than
in the international survey, 79.1 compared with 124.2, with the most marked ‘
decrease in abundance also being in the EQ series of statistical rectangles.

Whiting were generally scarce throughout the whole of the survey area,
the area of highest abundance being the Danish coast. Small numbers were
caught along the English north-east coast and also in a line running from the
north coast of Scotland to Shetland, There was little difference between the
international and the Norwegian surveys,

Saithe were very scarce, occurring in only 26 of 162 hauls made, the highest
catch being 38. The mean was 0,50 compared with 4.1 in 1976,

The distribution of Norway pout was more wesierly than in previous years,
the largest catches bheing taken immediately to the east of Shetland instead of
between 0° and 2°F as is the usual pattern. In the Norwegian survey, the
abundance of Norway pout was very low, 104.2 compared with 2878.3 in the
international survey.

"nly 4 blue whiting were caught in the combined surveys, 3 in statistical
square 5070 and 1 in 51FO0. ’

Length distributions
B e e e I

The length data for all the surveys carried out between 1974 and 1977 are
surmarised in Table 5. Two main points are apparent:

1) differences in nean lengths within years are often greater than
between years

2) th§ O-group gadoids, and in particular cod; have not reached the
size at which they descend to the bottom, by the time that the
survey has normally finished,

Prediction of year-class size

The geometric means of the numbers of cod; haddock and whiting were calculated
for the areas of highest average abundance shown in Figures 2; 3 and 4 in Daan et al.:
(1976).  These are shown in Table 6, together with the geometric mean estimates of .
abundance as 1 year olds from both the International Young Herring Surveys (from
Anon, 1977a) and the North Sea Roundfish Working Group Report (Anon, 1977b).
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The data sets for both cod and whiting are very limited and the data for the
1972 and 1973 year-classes (shown in parentheses in Table 6) include catches made
with a Boothbay net and capelin trawl, neither of which give results that are
comparable with those tak:n by the IYGPT (Daan et al. 1975). Considering the
results as they stand, 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 957 confidence limits of the slope are very wide) btut not for whiting. As
stated last year, it is unlikely that the O-group survey will give a reliable index
of year-class abundancé for whiting because this species has an extended spawning
period. Neither of the correlation coefficients for haddock was statistically

significant (although both were higher than obtained from last year's data sets),

despite the 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,; it suggests that the IYHS over—

estimated this year—class. Although more data points are required before it can
be stated whether the surveys can be used to predict year-class sizes of cod,
haddock and whiting, the increase in the correlation coefficients for haddock and
the statistically significant correlations for cod, indicate that the surveys will
eventually meet this objective for these two species.

; On the lasis of this yeart's results, the year—class sizes of all these species
are very small.

By-~catches

By-catch data for herring, sandeel and sprat are given in Tables T-=9.
By-catch data for other species are available on request from the co—ordinator
(Holden); it is intended to publish these data for selected species in the Annales
Biologiques,

Planning of the 1978 survey

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 entiiy not
as two separate surveys. It was agreed that if ships'! time allowed, 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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. TABLE 1

Geometric mean and upper and lower 95% confidence limits

based on standard survey, all data combined.

British east coast

2.87 b.31-1.91

Northern North Sea Danish coast
- (79 obs) - (34 obs) _ (16 obs)
n G5% n 95% n 9%
cop 10.10 14.08-7.25 16.37  28.24-9.50 71.95 197.77-26.1?
WK “7050 72036‘51017 "037 6.51‘209" 1.80 3."1—1.0‘0
WHITING  2.34 3.03-1.81 51.02 152.87-17.05
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of lengths by speeies and blocksg‘t statistical rectzngles: 1zt occasion of sampling:

TABLE 2. Catches, catch rates, mesn lemgth (cm), standard deviations and ranges
Bloclk Date Ships |cod Haddock (Vhiting :Saithe Norway Poub
_ I mmrl  sa Ronee v wpel  sa Rage In EfurL 54 Range ’_n_ B/orL  sd_ Range |N  H/tr L SA_ Remge
5251 FO=1 20/6 T I3 1 3.75 0.87 340-4.91 37 18 3.16 0.88 1.,5-5,9{101 50 2.21 0.47 1.0-4.41 3 2 3.58 0.53 3.0-4,4] 28 14 1,98 0.32 1.0-3.4
| 52.51 F2-3 20,22/6 T,3E ‘ 0 v 7 3 3.34 1,18 2,0-6.9| © o : 0
50~49 FO-1 20,21/6 T,JE 103 26 3,70 0.66 2,0-6,4!941 235 3,88 1,14 2.0-8,9142 36 2.63 0.65 1.5-4,9| 12 4 3.54 0.63 3.0-4,9| 6424 1606 3.72 0.43 1.5-5.9
50-49 F2=3 ggi 1, TyH !121 30 4,55 0.60 2,5-6.9(266 66 4,27 1.23 1.5-8.4! 93 23 2.83 0.55 1.5-5.4; 58 19 3.75 0.74 2.5-5.9] 126 32 3.16 0.46 1.5-4.9
4847 P01 17,20,24 T,9H | 16 3 4.28 0.46° 35544, 23 5 5.40 0.95 4,0-8.4) 0O 6 2 2,80 0.40 2.5-T.4] 51 130 3.58 0.45 2,5-5.9
4847 F2=3 51”%2, T,3H ;'61 15 4.46 0.65.20-6.9 91 23 4.42 1,26 2,0-9.4! 18 4 3e6L 0,45 2,5-4,91 9 3 3.56 0.80 2.5-5.9: 667 167 3.76 0.41 2,5-5.4
46-45 FO=1 %g"ﬂ;?' ?,J8 §1z 2 2,67 0,56 2,0-4.9! 85 14 2,71 1.06 1,55.9' 0 2 2,50 0,59 2,0-3.4] 95 .16 3.84 0.75 1.5-5.9
46-45 P2-3 , TSR | 0 10 2 2,60 0,34 2,0-3.9' 0 o 99 25 4.28 0.52 2.55.9
4443 FO-L 20 023, T,CJBI 7 1 2,75 0,50 2,0-3.9/202 29 3,31 0,90 1.5-7.4' 0 5 1 3,40 0,95 2,0-4,4{ 24 3 4.7 0.64 2.5-5.9
4443 F2-3 16723/6 7,78 1243 40 2,57 0,54 1,5-6.4} 24 4 3,35 1,00 1.5-7.4; 0 4 1 3.5 0.64 3.0-4.9. 5 . 1 3,45 0.57 2.5-4.9
A1l area - is66 3.46 1,05 1.5-6.9§1686 3.83 1.20 1,5-9.4} 354 2,61 0,66 1.05.4| 9 3.55 0.74 2.0-7.4; 8119 371 0.46 1,0-5.9
\ |
,. | ! 3 | !
50-49 £8-9 20/6 b4 ’30 30 4,35 0.40 35-54 48 48 5.92 0,94 4.0-8,4: 0 oo 800 800 13.58 0.46 2,5-4.9
48-47 E6~T 24/6 E 0 2 4,25 2,12 2,5-5.9; 2 2 2,5 0O 2,0-2.9: 0 U | 1 2,55 0 2,5=3.4
48-47 £6-9 19,24/6 JH,E 1128 43 4,75 0.68 30—69689 230 6.18 0.98 3.5-8.4' 3 1 1,92 0 1.5-2.4: 0 762330 20777 4,16 0,49t 3,0-5.9
4645 E6~7 %3723, E 10 3 3.66 0.32 30-44v 3 4.42 1.15 3,5-6.4i 4 1 2,12 0 1.5-2.41 ] b1 <1 2.5 ¢ 2,5-3.4
46-45 E8~9 19}%2,23. E, 7,00 2 <1 4,25 0 40-4.9 3 1 73.58 0.29 3.0-4.4] 1 <1 3.75 0 3.5~4.,4] © 22 5 3.59 0.52 2.5-4.4
24 . .
4443 E67 22/6 E i 4 2 4,25 0,41 35-4.9' 5 3 4,55 0,45 4.05.4{ 1 <1 3,75 0  3.5-4.4{ O 0
44-43 E8-9 5(;7%1, E,C 0 5 1 3.66 0,42 30-4.4ls4 13 3.80 0,81 2,0-5.9] © 0 3 1 4,42 0,76 3.5-5.4
111 ares - - 179 4,57 0.60 3,0~6.9:804 5.97 1,15 2,0~8,4; 11 2,43 0,68 1.5-4,4] © 63157 4,15 0,49 "2.5+5.9
42-41 E6=7 19,21/6 ¢ 149 74 3.27 0.49 2,0-4,9!18 9 4,08 0.70 2,5-4.9: 17 9 3.04 0,36 2,5-3.9; O 0
42-41 E6-9 - 19,21/6 ¢ 7 203,18 0.34 2,5-3.9: 18 4 4.50 0.83 2.5-6.4) 2 <1 3.25 0 3.0-3.9] © 0
42-41 FO-1 19/6 c 2 22755 0 2,5-3.4 1 1 3,75 © 3.5-4.47 O 0 0
40=39 £8-3 %Z;%a,zz, C 87 12 3,08 0.84 1.5-5.4! 12 2 3,79 0.89 2.,5-5.4117 2 2,93 0,71 1.5-4.4| 0 Y
4039 ro-i 18,2006 ¢ l 0 0 0 0 0
38~37 E8~9 %6,%7.22 ¢ 132 22 3,30 0.49 2,0-4,9] 28 5 3.48 1.07 1,5-5.9]| 48 8 3,00 0.49 1,5-4.4] 0 0
38-37 FO=1" 15,23/6 ¢ 2 <1 3,00 0 2,5~3.4! 0 0 ] 0
21l ares = - 1319 2.88 0.73 1.5-5.4! 77 3,91 0,97 1.5-6.4| 84 3.00 0,51 1,5-4,4| 0 0
42-41 F4=5 15,24/6 T ‘ 46 9 3,89 1,25 2,0-7.41 2 <1 3.75 1.41 2.,5-4,9! © ] 0
42-41 P67 14,24/6. T '518 86 3.72 0.44 2.5-5,9] 3 <1 5,08 1.89 3.5-7.9{241 40 5.31 1,50 2.0-9.4| 0 0
All sxea = - '5564 3.73 0.55 2.5-7.4] § 4,55 1.68 2,5-7.9(241 5.31 1.50 2,0-9.4] © 0
A1l survey ' 1688 3.54 0.93 1.5-7.4’2572 4,50 1,54 1,5-9.4690 3.60 1,62 1.,0-9.41 99 3.55 0,74 2,0-7.4{71276 4,10 0,51 1.0-5.9
1 !




TABLE 3. Catches, catch rates, mean length (cm), stendard deviations and ranges of lengths by species and blocks of 4 statiztiocal rectangles:

2nd oceasion of sanpling

]
3
H

]

"Block {Haddoek ‘Whiting Saithe Jorray Pout
, .8 w'f sd° Range. g_lL_ §/br T Sd&  Range L N/be T S&: Range “1_1___ 'S4 Range !N ¥/me L S4- Range

52-51 FO-1 P <1 4,25 0 4,0-4.9]126 63 5.75 1,04 4.09,4| © "o 13 3,63 0.36: 3.0-4.4]
52-51 F2-3 . 1 1 3.75 0 3.5-4.4; 0 0 0

50-49 FO-1. JH. 9 4,85 0.66 3.0-6.4{803 201 6,02 1,21 3,5-9.4i O 0 270 - 3.86 0,60 2.0-5.4
50-49 F2=3 JH. 23. 4.97: 0,74 3,5-6.4{226 113 5.10° 1,38. 2,5-10.4'18 9 4.11 0,72 3.05.9,17 17 4.54 0.50 3.5-5.9 0 §
48-47 ¥0-1. JH. 18- 4,74 0,55 3.5-6,4] 60 20 5.74  1,11. 4,0-8,9; 0 | 0 . lu’,“ 4,40 o.603.o-5.91
48-47 F2-3 JH 3. 4,46 0.49 3.55.4] 18 9 5.64 1,83 3.0-9.4;18 9 4,08 0.64 3,05.4' 1 <1 3,25 0 3.0-3.41 20 1 4,25 0.71° 3.5-4.9
46-45 FO=1. J8 <1 3,75- 0  3.5-4.4; 4 2 2,38 0.48 1,5-2,9: 0 0 I 4 2 4,48 0,48 4,0-5.4
4645 F2-3 JH 28 3.49 0,80 2.5-5.9115 8 4.38 1.19 2.5-6.9, 0 0 ' 889 444" 4,95 0.44 3.,5-5.9
44-43 FO=1. I 4 4,13 0,63 3.0-4,9] 39 39 4.22 1.15 2.5-6.4: 0O ‘0 0

44-43 F23° JH 13 3.67 0.57 3.0-49f 1 1 575 0  5.5-6.4] 0 -0 .o ‘

] i !

All area - 4,40 0,91 2,5-6.4:1293 5.73 1,32 1.5-10.4 36 4,10 0,67 3.0-5.9118 4.22° 0,57 3.0-5.9 12944 4,42 0.6 2,0-5.9'
5251 E8~D: L : I o i o 0 i oo

5049 E8=0) E: ©19°4,74 0,78 2,0-6,41372 93 5.11 1,22 2,0-9.9{46 12 2.23 0.84 1,05.4] O ;! 28 3.50 1,08- 2,05.9'
48~47 E45 E T €1.3,25 0 3.0-39; 6 3 3.33 1.43 1.5-5.9! 60 30 2.08 0.57 1.,0-3.9, 0 45 1.88 0,25 1,0-2,4
48=47 E6-7" E° 44 9 4,20:1,29: 2.0-7.9i81~ 16 2,52 0.67 1.0-4,9: O 2 3.50 1,77 2,0-5.,4
48~47 EBD. E 2 4,57 0.60: 3.5-5.93 62 12 5.03 1.6 2.0-9.4?26 5 3.23 0,73 1,5=4.9: 0 i2735 371 0,44 1.55.9
4645 E6~7 E <1 4,00 0 3.5-4.4; 2. <1 5,00 1.06A4.c-5.9;12 3 3458 0,98 1,5-4.9; 1 <1 3,25 © 3.0-3.4 2 © 3,00 0,35 2.5=3.4
4645 £8=9 1 575 0 5.5-6.4; 0 [ o 0 [ 13 13 479 056 3.55.9
44~43 E6~7 : 2 2 6,00 0,35 5,564t 5 5 3.55 0.76 2.5-.4.9: 0 [ | 325 0 34039
44-43 E&~9 <1 2,550 2.5-3.4; 43 14 4,89 1.05 2.5-€c4! T 2 3.96 0.57 3.0-4.9: 0 0

A1l area 4,46 0,79 2.0—6.45549‘ 5.00 1.29° 1.5-9.9 345 3.00 1.14 1,0-6.4| 1 3.25 0 3.0-3.4 | 2837 3468. 0.52: 1.0-5,9
. 8241 E6=T c: 60 3.02. 0,56 1,5-4.4! 82° 41 3.79 1.11 2.0-6.4'! 63 31 2.5 0.74 1.5+4.4; 0 0 ‘
42~41 E8~9 ¢ © 22 3,490 0,52 2,0-4.9} 34 8- 4,34 1.00 2.o—6.4§ 6. 1 2,92 0.52 2.0-3.9; O ‘ 13 3,60 0,32 340-4.4 |
42-41 FO-1. c: 43,00 0,50 2.5-3.9; 1 1 4,25 0 4.0-4,9} 0 ] 0 ‘
40-39 £8~9 c. 137 3,98 0,44 3.0~49] 2 2 4,75 0 4.55.41 1 1 3.75 0 3.5-4.4 1 0 0 i
All area 3.26 0,61 1,5-4,9(119° 3,96 1,09 2.0-6.4;;70: 2,96 0,72 1.5-4.41 0 13 3.60 0,32 3-0-4-41
42441 P T 1170 4.95 1,02 2,5-8.,4{ 67 22 4.98 1,05 2.5-8,4 478 159 4.60 0,95 1,5-8.4' 1 <1 5.25 0 5¢0-5.9 0 ; !
42-4112:?1' T . <1 4,25 0. 4.0-5.4; O 79 40 5.14 1,95 2.5-10.9 O 1 3.75 0 3.5-4.4
All area 4,95 1.02° 2.5-8.4} 67 4.98° 1,05 2.5-8.4 557° 4,69 1.16. 1,5-10.9 1 5.2 0  5.05.9f 1 3.75. 0 3.5-4.4§
A1l survey: 4,43 1,10 1.5-8.412028 5.40 1,38 1.5-10.4 1008 3.97 1.39 20 4,20 0,63 3'H°9i15795 4,29 0.66 1,05.9




TABLE 4, Catch rates, catches, mean length (cm), stendard deviations and ranges of lengths by species and blocks of 4 statistical rectangles: Norwegian 3rd survey by Johan Hjort

Block Date 1Cod !Haddock iWhiting [Saithe ‘Norvay Pout
(Juty) | _ | - i - ] - t -
N N/mrL Sd  Range !n ¥/irL  Sd Remge N L/brL 5S4  Renge N N/hrL  Sd Renge N N/or LS4 Renge
I — ; - _ = = - |
50=49 FO=1 12,13,14 f 89 22 5,41 1,31 3.5~7.9 [ 547 138 7.20 1,15 4.,5-11.9 21 5 5,84 0,56 5,0-6.9 ; 0 40632 10158 4,30 0,71 2,5-7.9
5048 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 11 <1 5,25 0 5,0-5.4 ¢ 6 3 4,25 0.63 3,0-4,9
48-47 PO=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 10 P49 10 5.07 0.98 3.5-7.4
48-47 F2=3 14,17 10 - 5 5.25 0.82 4,069 : 136 68 7.04 1.43 4.0-10.9 :106 53 5.56 1,07 3.0-8.,9 i 0 i 0
4645 FO=1 16 5 1 5.45 1,09 3.5-6.9 | 30 8 4.42 0.79 3.0=6,9 . 0 0 0 . 43 11 5,61 0.9 3.0~7.4
4645 F2-3 17 14 14 4,79 0,76 3.5-6.4 1 11 11 6,34 1,71 4,0-8,9 ;256 256 5.44 0,89 3.0-7.4 ' 0 : ]
All area - 159 533 1,00 3.5~7.9 f1073 6.94 1,41 2,5~11,9 §423 5ed6 0,96 3.0=8.9 1 5425 0 5,0-5,4 ;40730 4,29 0,71 2,5«7.9
50=49 E8-9 13 0 :f101 50 5.9 1,12 4.0-.10.9? 9 4 5,53 0,83 0 0 C0
48-47 B89 15 0 i 12 6 5.83 0,72 4,069 - 0 .0 N 3 4,58 0.41 4.0-5.4
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 0.4l 4.0-5.4
; | ; |
A1l survey 159 5.33 1,00 3,5~7.9 1186 6.85 1,42 2,5-11,9 ;432 5.46 0.95 3.0-8,9 | 1 5.25 5.05.4 40736 4430 0.72 2.5-7.9
: : i

i H
i
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TABLE Se¢  Mean lengths (em), standard deviations and ranges of lengths by species, area and time periods, 1974=1977

Year Date icod | Haddock iVhiting {Salthe {Norvay Pout {Blue Vhiting
, : 2_ _ )
L sd Range- %Z - 8&° Range T sd Range iL Sd  Range L sa Range ,C sd Range
) . : ' !
Danish Coast . ! ' f [
1974 26/5-4/6  '3.24 0.52 1,05.4 |3.14 0.86 1,0-6,4 3,26 0.54 1,55.9 (0 0 0
1975 18-29/6 i3,03 0,62 1,5-3,9 4,03 1,03 2.0-7.9 !3.50 0.50 2,5-3,9 0 0 i0
1975 1-8/7 ‘o o 13.08° 0,95 1,5-6.4 10 0 ‘o
1976 15-16/6 13,14 0.63 1,5-6,9 !3.00 0.35 2.5-4.9 i3.41 0.66 1.5-5.4 13.50 1,06 2,5-4.9 ‘o io
1976 18-23/6  {2.86 0.52 1.5-6.9 {4.21 1,44 1.5-9.4 }3.42 1,26 1.0-6.9 {0 0 10
1977  14-24/6 {373 0.55 2.0-7.4 14,55 1.68 2.5-7.9 ‘5,31 1,50 2,09.4 [0 0 lo
1977 27-28/6  i4,95 1.02 2,5-7.9 '4,98 1.05 2.,5-7.9 4,69 1,16 1.5-10.4 !5.25 Y 5.0-5.4 {3.75 0 3.5-3.9 0
M 3 A { f
H ; - i
English Coast : } ' : ! :
1974 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 lo ] 0
1975  8-3¢/6 625 0  6,05.4 ‘4,75 2,12 3.0-6.4 3,26 1,01 1.,5-6.4 lo 0 lo
1975 1-8/7 '3.15 0.50 2,0-4.4 4,75 1.41 3.0-6.4 2,63 0.42 2,0-3.4 |0 2,45 0,27 2.0-2.9" }o
1976 15-19/6 . 12,49 0,54 1,0=3.9 2.61. 0.49 1,5-4,9 :5.56. 0,54 4.,5-7.4 5,03 0.71 3.5-8.4 [0 jo
1976 23-29/6 13,28 1,12 1.5-6,9 :3.24 0.85 1,0-5.9 2,34 0.51 1.0-4.4 5,63 0.48 5.0-6.4 12,25 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 13,00 0.51 1,544 0 0 o
1977 25-27/6  3.26 0,61 1.5-4.4 3.96 1,09 2.0-8.9 zz.ss 0.72 1.5-3.9. 0 3.60 0.32. 3.0-3.9 |0
Seottish Const ; | { : : %
1978 6-15/6  '3,25 O 3.0-3.4 12,58 0,31 2,0-3,9 |0 /325 0 3.0-3.4" 12,26 0,58 1,0-3.9 (0
1974° 15-25/6 4474 0.64 3.0-7,9. 15,36 1.45 1,5-11,9 '4.37 0,86 1.0-7.9 (4,93 0.40 3.0-7.4" 14420 0.37 1.5-6.4 3.83 3.54 1,5-6.9
1975 24-30/6 3,57 0.94 2,0-5.9 14,51 0,90 1,5-8,4 12,63 0,63 1,0-4.4 0 5442 0.66 1.5-5.9. ;225 0,71 1.5-2.9
1975 2-8/7 3.03 0.44 2,0-3.4 5,82 2,29 1,5-10,4 [2.53 0,81 1,05.9 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 14.04 0,98 2,0~7.4 13,99 1,07 2.0-9.4 i3.52 0,76 1,0-6,9- 16,16 0,99 3.0-8.9 {4.08 0.99 1.5-5.9 l3-97 0.56 2,5-4.9
1977 19~24/6 14,57 0.69 3.0-449: ‘5.97 1,15 2.0-8.4 [2.43 0.68 1,5-4,4 10 4,15 0.49 2.55.9 '0-
1977 25/6“‘3/7 4046 0079 200‘5.9 15000 1.29 1.5"904 H .oo 1.14 1.0‘6.9 :4.22 0.57 3.04)-.9 3.68 0.52 1.0—5.4 O
1977 13-15/7 ‘0 5494 1,09 4,0-10.9 !5.53 0.83 4.0-6,9 ;0 4.58° 0,41 4.0-5.,4 10
Northern ; i ;
H !
1974 7-13/6 .3.59 0,78 1,5-6,9 14,22 1,38 1.,0-0.9 ;3.53 0,80 1,5~6,9 §4.43 0,45 2,5-644 13,78 0.69 2.0-5.9 [5.59 2.48 3.0+7.4
1974 22-30/6  ,4.31 1,33 2,0-6,9 14,89 1,09 1.5-8.9 [3.88 0.72 2,0-6.4 14,38 0,60 3.0~6.4 13,14 0,41 1,5-6.4- 16.00 1.34 5.5-6.4
1974 2-8/7 5458 1,51 3.0=8,4. {7.72 2.28 3,0-13.4 16,82 1,54 2,5-11.4 !6.93 1,03 5.5-7.4 (6.18 0.53 2.0=3.4 {9.57 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 13,26 1,01 1.5-6.4. i3.38 0.62 2.5-4.9 ‘3.96 0.58 1.0~6.9 13.35 0.63 2.0-4.9
1975 3=5/1 16,46 1,08 4.5-7.4 i4.1o 1.57 3.0-10.9 {2.63 0.42 2.,0-3.4 .0 i5.35 0.84 3.0-6.9 1o
1976 13-21/6" ‘4.52' 0.93 2.0-7.9. 14,22 1,25 1,0-10.9 [2,30 0.82 1,0-6,0 14,40 1.30 1.5-9.4 ,'4.06 0,63 1.5=5.9 [6.75 © 8.5-3.9
1976 19-28/6  i3.69 1.27 1.0=7.9 [5.34 1.31 1.0-9.9 3.46 1,29 2,0-7.4 |4.61 1.19 2,0-8.9 13.82 0.67 1.0-5.9 [3.62. 0.28 3.0-4.4

1
1977  16-24/6 13,46 1.05 1.5-6.9 {3.83 1.20 1.59.4 (2.6l 0,66 1.0-5.4 |0 1371 0,45 1,0-5.9 {3.63 0.63 2.5-4.4
1977 25-30/6  [4.40 0,91 2.5-5.9 ;5,73 1.32 1.5-9.9 14,10 0,67 3.05.4 [3.25 0  3.0-3.4 (4,42 0.61 2.0-5.4 10
1977 12-17/7 15.33 1,08 3.5-7.9- ‘6.94 141 2,5-11,9 ({5.46 0.96 3.0-8.9 1525 0  5.05.4 14,29 0.71 2.5-7.9 i0
: H }
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Table7 Herring by-catch R.V."Corella")

Square 3869, hak7 3759 43E8 L2E7
Station No 28 16 4 30 43 ‘ b
Dﬂte 2206 19.6 25.6 2606 27.6
Length {cm) Length {(cm) Length (cm)
5.0 e 2 14,0 4,5 1
) 20 5 . 1 2
0.0 : 33 5 15.0
) 23 13 o5 1
7.0 b 2 16.0
05 05 1 2
8.0 17.0 1 L
9 ) 14 2
9.0 18.C 3
05 05 2
10.0 19.0 3
5 5 2
11.0 20.0 1
‘ri .5
12.0 21.0
) 5
13.0 22.0
o5 09
14.0 1 235.0
9 3 ] 1
15.0 1
<5 2
16.0 1
o5 1
17.0 1
Total (Sample) ' 82 35 7 , 19 1

Eat. Total Catch 4 920 35 , ? 19 ‘ 1



Tible 7 (contd) *

Herring by-catch (R.V."Tridons"} Figures in brackets represent unaowd clupeid larvae ' )
fquare WMF6 WaF7 L2F7 L2F6 L2FS 41F5 U43F2 S0F6 S1F1 SOF2 SOF1  L5B9 44F0 43F0 4287 LAF7 465 LaFk
Siation 1 2 3 b 5 6 10 17 19 21 22 30 3 32 38 29 W9 b2
I ate 14,6 14,6 14.6 14,6 15.6 15.6 16.6 20.6 20.6 20.6 21.6 22.6 23.6 23.6 24.6 27.6 27.6 27.6
iength {(cm)

2 (1) (2) (22) (1) : (1) (2)
(3) 1 1 1 (3) (16) (3) (9) (1) (s)
+ 1 (1) 2 1 2
3 1 (22) 2 1 1
3 (1) é
? 1
3
9
“d
=9
12
13
14 1
*5 1
16 1 8
17 4 17
3 12 18
9 Ly 13
20 2L 1 1
21 24 1
2 8
23 8
24
25
26
27
28
29
50
Total (Sample) 2 12 4 & 4 (5} «(2) (38) (3) (10) (1) 1 8 1 59
(37) (6) (2)
© Est, Total Catch 2 124 h 4 4 {(s) (2) (69)* (bo) (3) (10) (1) 1 8 1 236 (1) (V)
' (37) . : (6 (2)

* Not measured
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Table 7 centd)

Herring by-catch (R.V.'Explorer) Herring by-catch (R.V."Johan Hjort")
Square L4E? Lug7 Square 44FY 48F1 S0F1 LOFO 49F1 47PFO 4610
Station No E77/111 144 Station No 17 21 ks 4B 4 56 SR8
Date 22.6 3.7 Date 24.6 25.6 12.7 13.7 4.7 15.7 16.7
Length (cm) - Length {cm)
.5 1 .5 4
6.0 b 3.0 , 20 1
5 . 29 5 120 1 i
7.0 : 54 4,0 60 3 7 4
8.0 6 5.0
] 9
9.0 6.0 1
o5 1 D
: 10.0 ) 7.0
5 D
11.0
5 4
12.0
5 5
13,0 7
.5 5
14,0 9
.5 2
15.0 3
Y z
16.0
.5 1
17.0 :
.5 : 1
Total (Bample) , 1 158

Est. Total Catch 1 264 Eet. Total Catch 1 1 200 4 13 6 1




Table 8  Sprat by-catch (R.V."Explore®™)

Square 43E8 L4ES LuEy

E77/107 110 111 .
20.6 22.6 22.6

Station Ko
Date
Length (cm)
5
2.9

o

5.9

05 ‘33
7.0 119 1

.
U
\n
SN 30N
NN [\ Y -
mqmr%@ff;amwmm\::—:m

226 3 249
1087

Total (Sample)

Est. Total Csltch LB12 . 3

]

44E7
1
3.7

13
28

51

23

-
PO WY VRS Y

220

1207

L E8 LLEZ 45E7 45E7
108 142 11b 140
21.6 3.7 23.6 3.7
1
1
1
5
40 1
71 30
63 46
22 48
15 22
3 12
1
219 156 1 3
614 1248 1 3

Y6E5  46E5

121 136
25.6 3o.6
2
2

1

3
Y 4
4 U]

OO -

2h

Lo LS
a37
30.6

10
7

LEE7
139
3.7



Table 8 (contd) ,
Sprat by-catch (R.V."Explorer") Contimed

Square LES L7ED 47E8 4886 L8®S L8E7 48E7 LE¥8 L8E3 L9E8 S0E8 S50E9
Staticn No . 135 118 117 123 124 124 133 125 132 131 130 128
Dute 20.6 24.b 2h.6 26.6 29.6 26.6 29.6 27.6 29.6 29.6 28.6 28.6
cength (el
5 2
z.0 31 2
5 52 I 1 1 2
3.0 2b 5 4 2 22 3 1
.5 1 1 6
L0 1
5
5.0
5
6.0
<5
7.0 1
5
8.C
5
9.0 3
.5 19
10,0 105
) 54 1 b
11.0 16 3 33 1
.5 . 4 7 L5
12.0 11 71 1
.5 2 18 67 3
15.0 2 24 22 1
5 8 9
14,0 1
.5 3 1
15.0 1
Tolzl (Sample) 110 205 77 12 5 . 255 6 % 28 h 1 2

izt. Total Catch 110 1486 77 12 3 1659 0 5 73 4 1 2



* Table 8 (contd)
Sprat by-catch (R.V."Corella")

Square 3789 37¥F0 388 g 2BFG 3958 29K “OE8  yomy
Station Mo - 2 30 3 31 7 6 28 32 36 9 27 14 75
Date 6.6 23,4 6.6 23.6 12,6 1.6 22.6 2B.6 24,6 17.6 22.¢ 186 24,0
Lcrrth (em)
5
6.0 1 12 g 1

W5 ‘ 3 29 12 e
7.0 b 15 ? 3

8] 2 19 6 3
£.0 2 34 2

o5 5 5

5.0 T 15 9 ® 6 1

5 ) 1 % 4 Y 22 3 Y

0.0 3 M 4 -3 6 44 4 .

b & 2 4 & 14 15 3
11.0 - 2 o 36 18 2 1

.5 £ 9 2 S 07 35 4

2.0 25 2 1 1

-5 9 2 1
13.0 4 1 2

5 5 1 - 1
14,0 2 1 1

.5 1
Total (Sample) 69 59 65 . &b 30 84 113 20 4 8 4
Bst. Total Carcp 55 69 338 21 500 1 64 1 440 336 236 20 b4 8 1



Table 8 (contd) ‘ ®

Sprat by-catch (R.V."Corella") Continued

Square L1E7 L4E8 - 41F0  L2E7 4288 k2B  43E8  L3E9
Statiosn No , 16 ) b6 17 Lo 27 s Ls 2h 4y 41 b3 b2
Date 19.6 27.6 27.6 19.6 25.6  21.6 27.6 27.6 21.6 26,6  26.6 26.6  26.6
Length (cm)

5 1

I.C 1

o 1 1

b, g9 1

) 2

o5 1

6.0 3 1 2 1
) 1 24 27

7.0 36 18

2 1 - 5 2 2 2 1 1 1 1
8.0 b Y4 1 1

.5 1 1 22 13 1

9.0 1 29 1 25 2

-2 1 1 12 7 1 16 1
10.0 1 2 1 b 7 3 9

5 1 6 3 3 6

-5 1 1% 2 12 1

12.0 10 1 15

.5 : 3 2 7

-2

14.0

-5
Total (Sample) 3 12 7 50 2 8t 5. 91 57 53 3 28 3
Est. Total Catch 13 12 284 130 2 €888 5 101 1596 159 7 38 3

-3 P 3



Table 8 (contd)
Sprat by-catch (R.V."Tridens")*

Sguare T OFG B1F7 45B9 L4FO
Stetion ilo 1 2 36 M
Dﬂtﬁ 1ht6 11‘06 22.6 2306
Length (cm)

2 1

3

4

5

6

7 1 1
) 1
Q 2

10 11 1
b 10 1 2
12 b 2
"3 7 1
14 1 2
13 2

15 :

18

49

20
Total (Semple) 1 35 4 10
Est. Total Catch 1 560 hy 10

* Unsorted clupeid larvae are included in the herring table

4§y

x
o

27.6

13
10

25
92

Sprat by-catch (R.V. “Johan Hjort")

Sguare 50 4450 47389
Station Mo 23 33 38
Da.to 2506 2806 2906
Length (cm)
..5 . 1 l.
3.0 : 11
o5 2
5.0 .

5
540

Total Catch 1 2 17
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. Table 9 Sandeel hy-catch (R. V.“Johan Bjort")

Bquare . 46D9 47E9 U8E) LSE; 4ORO LOFO L7FO 46RO 5OF3 WF3 44Ty USF1 LGF1  ABF1  L9FY  50F1
Station No . + 2 3 4 5 6 .7 8 10 m 7 B8 19 a1 2 23
Date 19.6 19.6 19.6 20.6 20.6 20.6 20.6 21.6 22.6 22.6 2.6 24,6 24.6. 25.6  25.6 25.6
Length (cm) a : R - ' - ' '

S5
1.0
5
.5 S 396 178 - 145 84 18 S 56
- 4,0 U6 W8 23 ' 308 64 120 . : S, 167
5 C 264 381 61 23 200 - 336 90 . ’ 111
5.0 . 106 439 57 163 19 154% 196 60 : - 67
<5 - L 17 23 Lih W64 62 140 - 12
6.0 - , A T 397 W06 34 , o
SR . : 163 7% 15 S ) 1 533 -
7.0 S o 39 : ' - 267
g? | S U : . Wy
8.0 - S ' : 332 333 628
.5 | B , S o koo 56 | 34
9.0 . : - B . , : 56 o L 393 .
10.0 B ' : . : : - . : S
.5
11.0
. cs
12.0
5
13.0
. ‘.5
. 14%.0
5, ‘
15.0 -

- ) =
-3
[+ - QY
N
S

oo F N

- 393
1336

:
5538848
$3388
3

"’;vTotal (Sample) -

. Est. Total Gatch . :1906 1640 jsﬁw_j11§ov 11zaf_785'ffjhdo ’3oo'{,>5f{i,f3ii"3 — "289d:f7f16 200 5 000 4 k0O



Tﬂh9(wmﬂ - | o
~ Sandeel by-catch (R V."Johan Hjort") Contirmed

square sok2 bgF2 ¢ W7F2 W6F2 52 WLF2 WO @f'%m’wm_%m 47B9 LBFO L9FO
Btation No . 6 22 . 2% % 3 -3 3 33} 35 2% 3 38 39 W
Date. =~ - N 26.6 26.6  27.6 27.6 27.6 27.6 8.6 28.6 28.6 28.6 29.6 23.6 29.6 29.6
Length (cm) ' C | :

%)
1.0
s
2.0
o5
3.0
WY
4,0
o5
5.0
-7
. 6.0 : . e o
S : : , ; 2
7.0 o ... 1029 1882 ' 27 8 12 300
.5 . , : 1828 2259 . 1 o 27 8 - 100
8.0 . . 2057 3955 1 , ; - : 8 ' 12
5 - : 686 gh2 1 - ‘
9.0 . . ) 343 188 -
. .5 Lo ' ‘ S 11k
10.0 : ‘ o
5 o ’ ,
11.0 , , , , 188
Y - ' :
12,0
13.0 ‘ - ' ' S 1
. 05 ‘ . .
14,0
D
15.0

' R 36 _

187 67 264 12

. 487 156 216 B4
226 38 60 48 150
93 L5 24 120 300
: 22 216 900
3 8 , 84 750

ARV
ooV

o . - 3 » )
- OMOFNNOFW
- = N AN
-
wm

12

MARI~NIO 00
SN S

_,Total (Sample)

) - Est. Total Cateh U eospogmz 3 M1 69 b a2 760, 375 600 600 2 500



‘

hMe9wa) ' - :

. Sandesl Sy~¢atch (RoVo"JOhﬂn Hjort") Contimied _ . _ ‘
Square = .  soF1 k9F WBRO LR b5R0 MM kRl kRO
Station No = | - s i 53 8 59 61 62 =
Date - ' , C12.7 e 157 16.7 16.7 16,7 177 15.7
Length (cm) ' ' '

5.
1.0

]
2.0

3
3.0

o5 .

4.0

5
5.0

S

600 .
05 ’
- 7.0 . v _

5 , 50
9.¢ o 25
3 B S ) 0

10.0 ' - :
- 1.0 , . , v 1
2 : S L : SR , '

15.0

5
1%4.0

-5"
15 0

R WO Y
S RNVWNN N A
SN

" Total (bample) ,f

Eet.TotalCatch . s k2 T



Yable ¢ (oontd)' f .

Sandeel by-catch (R.V.'"Corella") : _ '
Square . 3B mM™ R®D o RT BB BMY B ey
8tation No o2 3 6 28 -9 27 20 .2t 23 . Ly
Date - L 16:6 6.6 17.6 22.6 17.6 22.6 20.6  20.6 21.6  27.6
Length (cm) ‘
3.0
05 /—\/’—\.\
4.0 '
5 . . et '
5.0 , measured 3 1
.5 o . e S 42 4 2 23
70 , S 28 2, 22 5 56 50
.5 | - A 3 17 20 4 2 33 3 33
8.0 S : 9 37 1 1 10 3 11
%.0 o ok 3 1 1
s o | , | o .
.5 | , | - ' ' S 1
- Total (Sample) ' | o 5% g3 . 63 20 3 7 " 126

Est. Total Catch’ 62 - 35'kg' © 17 g 38 8% 8370 1449 26 f 15 208 287 504



' Table 9 (centd) -

‘Sandeel by~catch (R.V.'Corellaf') Ceﬁtimzed '

Square - 42E8
Station No L 2k

. Date ' 21.6
Length (cm)

3.0

«J
4.0

3
5.0

Total (Semple) . 142

Est. Total Catch

16 104

. .
by - 3988 U3E9
6 . W 3% k2
21,6 26.6 246 - 26.6
1
4
6
12
12
% ;
3 17 3
2 10 1k
25 17 s
59 . . 1 19
53 15
9 1 B
6 1 b
1
1
158 18 1 78
6952 1888 1 27 300

43E8
3
26 L 6

L

84

52
12

163
6 564




Table 9'(°§E§§2,1 by~catch (R.V."Corell

'3ﬁuaro'
Station No
Date , '
Length (cm)

7.0
5
8.0

Total (Saﬁple)o

Est. Total Catch =

a
LOE3 WE7
14 .37 16
18.6. 25.6 19.6 -
2
10
8
‘ 4
: . 1
4 12 7.
12 1%h . 9
.22 20 15
13 9 13
9 7 10
9 4 2
2 1
3 -
2 .
3 -
1
3 1
5 1
5
6
3
1
7 236
.281

2130 675

") Continued .

4128

.17
19.6 ‘

SN

-

. -

e

SN WLINNWRC., OO

-3 N

> -2 AN ONON

66
Coalzs



'I‘ablo 9 (contd.)
Sandeel by—catch (R.V. "Explorer")

Square © 0 W3EB- - LAES 44E? LUEB L4ES L44E9 Lse7 4SE7  45ES %Es LbOES LEES %E? L6E7 L6ES L7588
Station No E?7/107 110 141 108 142 112 114 k0 143 21 136 13?7 115 139 116 119
Date ' 20.6  22.6 3.7 21.6 3.7 23.6 23.6 3.7 23.6 25.6 30.6 30.6 24.6 3.7 24.6 25.6
Length (cm) _ ‘ :
3.0 : 7
.5 - : 24 1
4,0 o S 1 1
5.0 o 2 . 3 1 15 10 - 19 2
<5 2 17 3 w33 . 2 7
6.0 5 9 .18 3 - 16 -9 2 :
.5 12 1 5 1 L8 1 4 L 5
7.0 . 38 IR L 1M 43 1 6 5
5 ‘ . o .2 7 17 2 1 6 7
8.c ' - 32 ' ' 5 15 1?7 4
.5 7 1 8 50 3 6 16 7
9.0 1 -9 Lo - 8 L6 15 - 8
5 3 2 12 1% 20 7 1 iy
10.0 1 1 2 1 56 37 . 17 : 2 -
5 1 2 1 ~ 59 28 5 1 1 1
11.0 , - 12 15 2 kg 20 3 1 o
»5 19 . 1 b2 - 0 .5 3 19 7 1 3 3 '
12.0 77 i1 46 3 § 10 1 8 2 1
5 89 35 . 59 10 10 5 1 7 ‘
13.0 - 28 29 21 13 11 8 1 7 6 6
"5 5 7 7 10 2h 1 1 3 7 2
14,0 7 5 34 18 1 [ 8
5 1 6 1 33 26 1 2 6
15.0 4 1 2k 17 b 5 1
.5 2 38 16 3 ‘-
16.0 1 -5 35 8 6
.5 2 2k 5 2 3.
17.0 2 31 b ' 1.
5 .1 9 3 1
“18.0 - 1 6 2 _
5 ‘ 6 S
’ 1910 o . ) , 1 .
Total (Sample) =~ = 219" 147 6 198" 5 .16 8 327 WP 225 178 216 110 105 33 13
. Est. Total Catch =~ 2628 239 - 6 594 5 437 478 327 407 2 233 . 449 672 110 105 3% 4=



Tabls § (contd) , ® ' o

ndeel by-catch (R.V.'"Explorer") Continued _ . 4
~ Square . WE7 W8 W7EB 48E6  M8D6  WSEy  MSE7 4SES M8 L8E) LOEB  4omg 5083 50B9

Station No E77/118 117 138 123 134 - 124 133 125 122 126 - 131 127 130 128
Date . 2k6 246 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) : - : v
%.0 _ 2
4.0 v 1 2 3
5.0 : 10 31 57 6 83 . 1 2 :
5 : - 7 K 1 8 5m a2 37 2 7 2
6.0 1 3 2 1 5% 10 32 6 7 3 6
W5 5 15 4 2 53 . 1 17 12 1 5
2.0 o S , 18 i 13 1 17 1 1 26 7
5 - ‘ : 10 26 17 3 1 1 18 1
8.0 ' , 6 20 1 1 3 1 12 .
.5 : : 1 10 1 1 b4 2
9.0 . 1 ' 2 1 1 b 1
5 ¥y o | 5 1 1 3 2
10.0 5 34 10 5 7 27 17
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