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SUMMARY
Three midvater trawling surveys were made during the months of June
and July 1970. The distribution of O-group cod, haddock, Norway pout and -
saithe was found to be more widespread than during the same period in 1969,
and larger con.centrations of fhese sx;ecies we.re found off the east coast of
. Sootland. Of these four species, only saithe showed a significant overall
incerease in the numbers taken per haul between the two years‘.. O-grogp vhiting
were socarce everywhere, but thevlargest numbers were caught off the north
coast of Scotland. Mea.n lengths are given for each species, Whiting taken
to the west of the 0rkney$ and Shetlands were on average smaller than those
in the North Sea. Weight-length data and condition factoars are presented
for five gadoid species. There were no cmsistent diurnal changes in catch-
rates, excopt in the case of Norway pout, which were caught in the largest
nunbers at night, ‘ |
INTRODUCTION
The results of a midvater trawling swrvey designed to investigate.the
distribution and sbundance of O-group gadolds in the North Sea were presented '
in a previous paper (Hislop, 1 970). It was .raported that a 30 £t x 30 £t
pelagic trewl, with an extension plece-and codend made from 2" knotless
netting, captured quite large numbers of O-group .ﬁsh and appeared to be an

appropria.te sappling instrument for use in such surveys.

This young fish trawl was used on three research vessel cruises in
1970. F.R.S. "Clupea" carried out a sprat survey bétween 23 June and 9 Juiy
and F.R.S. "Scc;'tia" two midwater trawling surveys of pelagic O-group gadoids
during the i;eriods 20 June-4 July and 1 5-30 July. The area covered included
that surveyed in 1969, and inhaddition during the second "Scotia" cruise.
several hauis were rade alohg the Scottish north coast, and t§ the west of

the Orkneys and Shetlands. The towing speed and gear used were kept constant.
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An attempt was made to fish at the depth of diffuse midwater echo-traces,
thought from observations.in the previous year (Hislop, 1970) to be caused,

in part, by O-group gadolds. In practice, the net was towed at depths of

between 10 and 35 fathoms on all three surveys. Variatlon in catch-rates

attributable to differences in trawling depth cannot be ruled out, but in
view of the more or less random incidence of hauls at different depths and
the fact that no prior knowledge of the depth distribution of O-group gadoids
was available, the mean catches o.ff each species in 1969 amd 1970 are used in
this paper as measures of asbundance. i)iurnal ;rariation in availability mey
cause a bias when mean catch-rates on different surveys are compared but
gince diurnal variation in catch-rates was apperent for Norway pout only, and
since hauls were made by.both night and da&, in both years, this factar has
been ignored.

The sampling period in 1970 (20 June-30 July) was nearly the same as
that of the 1969 oruise (26 June-22 July), so a comparison can be made
between the catches taken in the two yéars. The distribution of the hauls
made on each cruise are shown in Figure 1. '

Distribution and relative sbundance of cod, whiting
haddock, Norway pout and saithe

- The catch.date from the three cruises have been combined and the mea-n
catches per hour of cod, haddock, whiting, Noxrway pout and saithe in each
statistical rectangle sampled are shown separately in Figures 2-6 together

with the numbers of hauls in that rectangle.

Cod, Gadus morhua (Fig. 2) ranged from 2 to 9 cm in length and the

largest individual catch/hour was 200 fish. Nonewere taken west of the
Orkneys and Shetlands and the lergest catches were made off the east coast

of Scotland south of 58°N.

Whiting, Merlangius merlanzus (Fig. 3), ranging from 1 to 9 cm in

length, were caught in very small numbers, the largest individual ca.tch/h_our

being 47 fish. Numbers caught tended to be highe;t west of the Orlmeys and

Shetlsnds, although thére ‘the fish were smell, ranging from 13 to 59 mn.
Haddock, Melanograrmmus aeglefinus (Fig. ll-); from 1 to 13 cnm in lemzth

were scarce in the catches west of the Orkneys ami Shetlands but were
caught over a large area of the northern North Sea., The largest numbers
were caught off the Scottish east coast dnd in the central pert of the

northern North Sea, the largest haul.being 419 fish per hour,
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Norway pout, Tr:!.sopterus esmarikdi (Fig, 5), was, ‘a3, in 1969, the species

caught in the largest numbers per haul., They ranged in length from 1 to 7 cm
and the largest individual catch/hour was oa'f‘},?OO fiSH. -Catches were
widely dstributed amd were particularly high in the Fladen area. Mu'c;h
smller numbers were caught west of the Orkna_ys and Shetlands although

large catches were nade off Foula.

In 1969 saithe, Pollachius virens (Fig, 6), were caught only in very

small nunbers in an area'to the east of the Greemwich meridian and to the
north of 58°30'N. In 1970 greater numbers were "baken over a auch more
extensive area, the largest individual catch/hour being 169 fish (of: 27 fishy/
hour in 1969). They ranged in length from 1 to 11 cm. 'The largest numbers
were taken in and near the Moray Firth, and none was taken west.of the .
Orlneys anmd Shetlands.

To summarise, in 1970 catches of all O-group gadoids were very small
to the west of the Orkneys and Shetlands. In the North Sea, haddock, Noxway
| pout and sa.i:the were fairly widely distributed over the entireisunrey area,
whereas catches of cod tended to be larger south of 58°N. . .\{fhiting were
epparently scarce in all. areas surveyed. These patterns of distribution are
in marked contrast to those found in 1969, when haddock and Norway pout were
caught in largest numbers in the eastern parts oi-‘ the survey area, north of
58°30'X. Thus, in 1970, the sbundance of both these species and of cod and
saithe appeared to be higher in the southern and western part of the area
surveyed than they were in 1969,

Relative zbundance in 1969 anmd 1970 is difficul ¥ to assess owing to the
patchiness of the distributions. In ana..tte‘mpt to overcome this difficulty,
a comparison has been made of catch-rates, including negative hauls, using
the transformation log, o(x + 1), where x is the~number of fish caught per
hour in a single haul. Since no sampling was carried out west of the
Orkneys and Shetlands in 1969, the 1970 hauls in this area have been excluded
frr'am the amlysis, as have those made by F.R.S. "Clupm“ which worked mainly
in an area poorly sampled in 199 (see Fig. 1). The results of this analysis,
converted to geometric means, are shown in Table 1, Although the distribu-
tion of cod, haddock and Norway pout was wider in 1970, the geomeﬁ‘ic means
of all catches over the entire survey area in the two years are not‘signifi-

cantly'diﬂ’erent., and only in the case of saithe was there a significant



increase in thb nunbers cayght per haul. Thus, there is no evidence that
the total abundance of O-group cod, haddock or Nomay pout in the north-
westorn North Sea differed between the two years,

Size camposition of catches

During the second cruise by F.R.S. "Sootia" (16-30 July), samples of
gadolds were measured to the millimetre below ani the mean lengths (mm),
for all samples ccabined, ars ~sho'.'n:x in Table 2. Mea;ns are given semrately .
for fish caught in the North Sea and west of the Orkneys and Shetlands.

~Of the species well represented in both aréas, whiting caught west of
the Orkneys and Shetlands were, on average, sraller than tbose caught in the
northern North Sea but in the case of Norway pout the difference was not
significant,

Weight-~length relationships

During the tvo "Scotia" crulses samples of fish were collected to
determine weight-length relationships. The fish were blotted dry, sorted
into 5 mnm léngth-gruips, heat-sealed into small bags and then deep frozen
at sea. Welghts were determined ashore. Table 3 shows, i;or each species,
the mean weight and condition factar (X) at each length sampled.

For each specieé the condition faoctcr is more or less constant over the
rarge of lengths investigated s but there are clear interspecific diiferenoes,
particula.rly narked when haddock and Norvay pout are compared.

Diurnal variation in catech-~rate

Table 4 shows the diurnal variation in geometric mean catch~rates of
O-group gandoids on the two "Scotia" surveys in the North Sea. Catches have
been grouped into four time periods, of which only the periocd 2200-024.00 hours
was in darkness at the time of the surveys. ‘ |

The significance of the diurnai variation in catch rates was tested by ‘
an analysis of variance using a logarithmic transformation. The.results of
this analysis indicate that there was no evidemce for diurnal wvariation in
'§he cagse of O-group cod, whiting, salthe and haﬁdock. Since obsewaﬁons in
1969 indicated a nocturnal increase in catches of haddeck (Hislop, 1570),
further investigation is clearly required. |

Catch-rates of Norway pout were significan'tly higher at night, in both
surveys. " A similar diurnal change in availabilify in midwater was recorded
for this species in 1969 (Hislop, 1970). The possibility that this was due

to vertical migration will be discussed in a later paper.
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Table 1. Geometric means of numbers caught per hour in the
northern North Sea by F.R.S. "Scotiat.

Significance level
1969 1510 of difference
Cod 1.29 1068 NeSe
Whiting 0.68 - 0.58 N.S.
Haddock 3021 538 NeSe
Noxrway pout| 15.86 579 NeSe
Saithe 0.43 2.24 p<0,001
Table 2. Mean lengths (mm) of O-group gadoids captured
— between 16 and 30 July 1970 (number of samples
and total number of fish measured in parantheses).
Cod Whiting Haddock Norway pout Saithe
North Sea |58.9(7:65)| 49.6(12:130) | 83.1(14:830) 54.9(62727) 92.4(5:12)
Weat of .
Orkney
& - 30.9(9:92) | 36.5(424) 53.8(4:462) - -
Shetland




Table 3. VWeight/length relationship and condition factor for ungutted O-group cod,

Norway pout and saithe

whiting, haddock,

oy

Cod Whiting Haddock Norway Pout Saithe

L(en) W(g) K n | i(g) K n} W(g) K n | w(g) K n{ %(g) K n
2,25 0.06 .53 21
2.75 049 .91 14| 0.1 .53 16
3.35 0.32 .93 20| 0.20 .58 117
3.751 0.4 .78 10 0.43 .93 291 0.31 .59 159
La25) 056 .73 14 0.68 89 351 0.46 .60 142 .
L 751 079 W74 27 0.96 .91 431 0.65 .61 96| 0.85 .79 15
5.251 1.08 .75 43| 1.34 9 1 1.27 . .88 72| 0.89 .61 a | 1.20 83 15
5.7} 137 .72 40| 1 65 .87 2] 1.65 . .87 691 1.12 59 68 1.55 82 22
6.25 1.85 .75 261 1.85 .76 5| 2.1 .86 65| 1.4 58 601 1,92 ,79- 28
6.751 2.43 .79 81 2.53 .82 91 2.76 90 84 ) 1.89 .61 32 2.38 .77 19
7.251 2.98 ,78 21 2.73 72 5y 3.35 .88 &1 234 .61 26 2.9 76 19
7.751 3.99 .66 4L} 3.0 65 L Lo 88 8621 2,78 .60 3 3.75 L1 1y
8.25 ] 4.15 Il 2 1 4.47 .80 6] 4.86 87 81 ' 4.5 80 12
8.75 5.96 .89 5| 5.67 .88 61 5.86 .87 . 6
9.25| 7.36 .93 1| 650 .82 2| 6.1 .87 54 6.64 .8 7
9.75 7.42 .80 11 8.26 .89 " 45 7.66 .83 5

10.25 v 2.49 .88 32

10.75 11,31 N 6

11.25 12,25 .56 9

11.75 1347 .83 2

12.25 15.55 .85 3

12.75 18.63 .90 2

Notes: K = ¥elght(g) x 100; n

lengthj(cm)

of fish in sample




Table 4. Diurnal variation in catch-rates of O~group gadoids in
the North Sea (geometric mean of numbers caught per hour),

Time Period (B.SeT.)

2200~ 0400~ 1000~ 1600~ Significance of level of"
0400 1000 1600 2200 variation
No. of lst.survey 11 6 12 16
houls 2nd survey 7 2 5 5
Total 18 8 17 21
Cod 1st survey 1.6 0.7 1.7 3¢9 NeSe
2nd survey 2.2 0 0.1 0.7 NeS
Total 1.8 0.5 1.1 2.8 N.s
Vhiting 1st survey 0.1 0 0.3 0.1 NeSe
2nd survey 2.0 2.0 2.7 3e4 NeSe
Total 0.6 0.3 0.8 0.5 n.s.
Haddock lst suxrvey 1.8 l12.1 5.2 4.6 NeSe
2nd suxvey 5.9 2.9 10.0 15.9 NeSe
Total 3.0 8.6 6.3 603 NeSe
Norway 1lst survey 48.7 0.9 1.5 9.6 p<0.05
pout 2nd suxvey 43.4 0.1 0 ~ p<0.05
Total ‘ . 4646 0.6 1.0 5.0 p<0.01
Saithe 1lst survey 3eT 2.5 . 3.i 562 NeSe
2nd survey : 0.7 0.4 0.6 NeS.
Total 1.6 - 2.0 2.0 3. NeS
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