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1. INTRODUCTION

The 1915 standard o-group survey was carried out in the peri[Ooi'tHOei;we1ex

4 June a.nd 8 July by 4 vessels, DANA (Denmark), TRIDENS (Netherlands),

EXPLORER (Scotland) and CORELLA (England) • In order to evaluate the relative

efficiencies of these 4 vessels in catching emaIl gadoids a comparative fishing

experiment was made in which the JOHAN HJORT (No~) and CLIONE (England) also

participated. In addition, to test soma of the methodology used in these

~YS, these 6 vessels took part in an experiment to detemine the

st+a:tilication of o-group gadoids.

2. TEE COMPARATIVE FlSlIIOO EXPERIME:m'

2.1 . Method: The experiment was conducted during the period 23-24 June 1975 in

statistical square 19E (49FO), in which a. grid of 6 sub-rect~J.e~, eaOh "

approxima.tely 3x1.5 miles, wa.s laid out. Each day ~s divided in'to· 4h p~rtodS,
during "mich ea.ch vessel made a.s ma.ny standa.rd haul~ as..;.po~sible in a sub­

rectangle. Within the limitations that each süb,,:recta.ngle was occupied by 000

vessel and that each vessel fished each sub-recta.ngle at least onca, vessals

were allotted to sub-rectn.ngles on a ro.ndom basis. Tbe TRIDENS, DANA and

CORELLA fished the Dutch version of the standard international ~oung gadoid

pela.gic trawl (IyGPr) and the.EXPLORER the Scottish version. 'lhe JOHAN HJORT

fished a 33mx33m capelin trawl and the CLIONE a 2mx;m Boothb~ net. A standard

tow is defined as shown in ~ig 1. In addition to sto.nda.rd hauls the CLlONE

carried out a saries of V-hauls with the Boothbay, the catches of which were

adjusted to represent the catch of a 1h haul.

2.2 nesults: Tbe programme went aB planned except that the EXPLORER was

unable to participate at all and the CORELLA on 23 June only. However, these

wo vessels made 4 compa.ra.tiv:e hauls on 21 June.

2.2.1 Numbers of fish ca.ught

The numbers by species caught in consecutive hauls by each vessel are

given in Table 1. On theoretioal grounds (cf. JONm, 1954) trawl catches a.re

likely to have a negati.ve binOI:1i.nn.l distributi.on end chi-squa.red tests for the
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cod dat~ revealed no oignificant devi~tions from such a distribution.

Therefore the data were transforoed to natural logarithns, after adding 1,

in order to test the differences between Ships. The statistical analysis is

laid out in Table 2. First 0. Bartlett test for homogeneity of the variances

was applied. to the 4 ships using the xYGPT, t~le two methods of fishing the

Eoothbay net e..nd finally to the 3 types of gear being used. vTithin gears the

varie..nces were not significantly different for any of the species, but between

gears they were different at the 1% level for all species except vl.hiting

(Table 2a). Tt Should be noted that the D.l\.N.ll. did not report any o-group

whiting, which was apparently due to identification probleBs, and it is asguoed

that they were identified o.s other species. The absence of vlhiting in the

catch of the JOHAN HJORT is more' 'likely to be' related to the escape of the

generally srnaller sized whiting':'wough the larger meshes in the codend of the

Capelin travll (see section 2 ~ 2. 3-)T., The i'esults of the Bartlett' s test f'ullfil

the requirement or' honogeneity 'bf the vo.riances for the o.nalysis of variance

for the lYGPT end the Boothb~y sepo.rately, and the results ure set out in
" '

Table 2b. The F ratios obtained indicate significant "differences in catch rates

between vessels using the lYGPT for ho.ddock and NorWo.y pout, but not for cod

and whiting. The standard and' oblique hßuls with the Boothbay net yield

cotlpara.ble 'ca:l;ches "rar all species except Norway"·pout.. The estimated

'confidence-litlits' df the back 't"ra.."lSforoed a.vera~ ck.tch were calculäted'for

each vessel' and for" tbei'netho~s"of fishing sepnrat~iy'(TaDi~ 26). EXcept for

NoI.'\'1uy pout, "the ~atches'of"'1hichvaried enoroously, the"~s of the confidence

limits ,vithin gears overla.p to a. large extent und the OrdelS of m.gnitude are

cotlpCll'C.ble. The data suggest thut' !the TRIDENS' 'catchEils 'are slightly below

averac"'"e and those of the D1llilr'siightl~ above. 'The ve'ry ouch l2Xger capelin

trawl fished by JOE]J~-HJOnT yielded extrenely hlgh catches of Norway pout end

slightly higher' haddock cutches" 'tli.1.n the lYGPT". (The logarithnic transfornation

resulted in absurd values of the 'averages -for the catches by this gear and

therefore the confidence linits are based on the assuoption of a nornal distri­

bution; the reason for this is that the distribution probably does not fit the

neeative binonial). Cooparil1g the Boothbay net with the lYGPT -also reveals

sone reIJarkable diffe:rences in species conposition. The relative proportions

of the cutches of the Boothbay to the lYGPT were 0.9, 0.15, 0.10 und 0.005 for

whiting, cod, haddock and Nonre.y pout respectively.

2.2.2 Length conpositions

-The length conpositions of the catches by species by the <lifferent vessels

are ~iven in Table 3. For cod, ho.ddock and whiting the length coopositions of
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CORELLLL, DANli, EXPLORER ond TRIDENS are identical and there is no

significant difference betvleen the Dean lengths.. The Dean lengths obeerved

in the Boothbay catches are rather lower and those of the JOHll.N HJORT higher•.

The length distribution of Norway pout was biDodel. Tbe CORELM,

EXPLORER ond the JOHAN HJORT caught fish froD the higher node, whereas the

DANll. o.nc1 TRIDENS caught fish frOD both Dodes, .those frOD the soaller oode

predominating in the catches of the D1I.NA. Tbe CLIONE caught very few Norway

pout, nainly soall fieh.

2.2.3 Discussion

The relatively constant catches of cod, haddock and whiting in the IYGPl'

hauls indicate that these fish are fairly spread out over the area and do not

tend to concentrate in dense and large echools, which is apparently true for

Norway pout. The binodal length distribution of this latter species adds

another faotor to the variability in individuc.l trawl hauls. The general

conc~UBion ca.n be drawn tho.t differences in fishing power, if any, ,between shipe

using the sane standard tralvl are relo.tively soall ond certai,nly cannot be
. . ,- l' . . .'

expected to influence the estioates of yearly abundance to the e~tent that
. ...;:

year class strength fluctuations would becone nasked. Also the vnriances ~ong

the catches in individual hc.uls in a liDited aren. of the O-g;rouP. eadoids would

seen not to be large enough to affect the estioates of relative abundonce to a

significant extent, except for Norway pout. Tbus the standnrdized fishing

oethocls in this survey appeD-r to be appropriD.t to the nain aio of getting an

eo.rly ond reliable index of O-group abunuance.

The cross sectional area of the Boothbay net is 6rl and that of the coclend

of the IYGPT approxi.r.ln.tely 120
2

• Except for whiting the standard trawl

outfishecl the Boothbay by nore th...-:n 2:1, it also caught larger fish. These

dnto. indico.te tho.t shepherding of fish as snnll as 200 took plc..ce. Tbe result

for wl1itine caught by CLIONE is peculiar in that the co.tches were equal to those

of the CORELLll and greater than those of the TRIDENS and also included 100

fish ~nlich ware o.loost entirely absent froD those of the other vessels

(see Table 3). This indicates tho.t the IYGPT is an appropriate gear for catching

C-group fish lareer thon 2CD and that the Boothbay net is not suitable for these

surveys.

The aodend of the capelin trawl wo.s ode of 161JD knotless netting and that

of the other geo.rs of 10rJD (nomnal) woven Desh. It would appear likely froD

the clifferences in catches of Norway pout une. of the size conposition of the

fish caugilt by the capelin trowl an the IYGPT that the forner caught nore fish

but reto.ined only the larger specioens, nainly 3CD+. This is particularly
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oarke for whiting, which ''1ere all SDc."\ll (see Table 3) and which were alnost.

entirely absent fron the 'catches of the capelin trawl.

3 • THE STANDARD SURVEY

The statistical squares fished by each vessel are shown in Figura 2.

The nean nunbers per 1h stanc1aru. haul for each species are shown in Figures 3 to

8. Cod were found in the three usual conce~trations, east of the Shetland

Islands, off the Firth of Forth and off the Da.nish coast. As in previous years

nost haCLdock '-Iere found east of the Shetlands between 5.....,oN and 61 0 N with the

distribution extending south-east to the Da.nish coast. East of Shetland the

whitine distribution was Dore northerly tha.n usual; few fish being caught south

of 60oN9 whereas the concentrßt~~? in.this aren uSUk"\lly extends to 59°N.

Elsewllere the distribution of whitirlß was noroal. Norway pout were caught

further south than in 1974, 55
0 30 l N coopared J'l,ith 57°N; the onin concentration

was east of Shetland. Fe", blue ''1hiting and. saithe were caught.
!. "

The average nunbers per haul 9 nenn length, st.:mdard de.viation. and range of

each species by 4 statistical rectangles are shown in T~ble 4.
. " '.

r1ean nunbers, based on .geoDetric Dea.ns, and 95% confidence liDits for cod,

haddock and whiting for 196 to 1975 are shown in Table 5: the Dethods of

calculation are those described in the section 2.2.1; the ~reas ar~ those shown

in F~~·2.. : :1' 'e, ; .J' ,.'

The cbta for 19,69-71 OIe based on Scottish surveys only" none of which
. ; .-.'

fully covered the area shown in F:igure 2. In .1972 the northern North Sea was

,-fishecl by 'EXPLORER I and 'TRIDENS I using the IYGPT and the few hauls nade by

I CLIOJSlD I using a Boothbay net ,h~ve been excluded. The results for the other
~. . .' .

two arens .are bnsed oainly on catches taken with a Boothbay net, which the

conparntive .~ishinß experioent showed underestioates abundance coopared with ...

the IYGPr.. Two sets of results. o.re shown for 1975 9 those including and

excludirJG the Dcmish dnta, the cODpurntive fishing experiDent having shown that

the Da.nes were probably nisidentifying sone whiting. The results for the 1975

survey for the British east coast alnost certainly underestiDate o-group

abunda.nce for the year becausethe standard survey in this area took place too

eerly. .!l later survey Dade with a Boothbc.y net foun cod, had ock and whiting.

,For sone years a.nd areas, notably tho British east coast and the Geroan Bight,

where in sone yeo.rs no 0-group &_doids w re found in nost of the statistical

squares, th?_distribution probably approaches the Poisson and not the negative

bi-nonial. Such results are narked by ver:!. .wide 95%.confidence linits.

4



All three species were less abundant in all three areas in 1975 than in

1974, and :.~n ~h~ no:r:t~ern North Sea the differences were statistically

significant•. C.~nsidering the seven years for which there are data for the

northern North Sea. the abundance for 1975 ranked fourth for cod and third for

haddock and whiting, (Table 6). The estioates of year-class size as 1 year-old

fish tclcen fron virtual population analyses are also shown in Table 5 but there

are too few years for which the surveys have been carried out in a standard, .

IJamler to onke neaningful conparisons betl'1een the two sets of dat<1.

4. STHl:..TIFICATION EXPERIJYIElW

A co-operative exercise took place to discover how the young gadoids were

stratified in the water colurm at the end of June. Such info:ro.:l.tion is necessary

for deteroining which is the correct strategy for sarlpling these fish.

Tb.e water coluon was dividec1 into 6 depth strata, each of l'1hich ~as fished

during a 4h period by one of the vessels equipped with a pelagic trawJ.. During

each 4h period 3 of these 5 ships were on watch and were alloc<1ted to depth

strat~ on a .randon basis. The CLIONE use' a standard Granton botton trawl with

a 1000 (noo;i"nal) woven nesh codend cover over a 4000 codend, which retained

larger fis~<1n rubb~sh satisfactorily. The experioent was planned to last fron

OSOOpI25J~~ to OSOOh/21 June but was curtailed by bad weather; all vessels
- j_. -.

h<1d to stop fishing by 120011/26 June.

Peln.gic hauls were paired; th net was towed for half an hour at the
. . - ..-.- .,. . ......- .::- ---_._. -.~. ~"" -.- -- .....

depth siratun and as soon as the haul was coopleted <1 '. control' ,haul was IJade,
I·

which consisted of shooting the net to the depth that h~~ just been saopled and

then hauling :ir:Jnediately. This <1ppro<1ch vlaS adopted to deteroine what
.:.'

proportion of the catch taken fron <1 particular q.epth oight have been taken

during -I;he shooting and hauling operations. The catches are ßiven in Table 7.

The Jata fron three vessels (TUIDENS, CORELLL\. and EXPLORER) were analysed.

The Non'leg.ian c1a.ta were not used <18 the eear used by the JOHilN HJORT was

differcn-j; and the Dl'...N1l. did not nako a:ny paired hauls. Becc.use the experioent

was curt<1iled and data were lioited they were grouped by 3 depth strata

(0-400, 40-800 and S0-120n), all tioes conbined. The average catches per 0.511

were caloulated for each stratum, pooling the data from all th+ee .ships.

Similarly, the average catches taken in the control hauls \'1ere calculated and

subtracted from the first set of catches to give the 'corrected' values shown

in Table S. These results.in~cate t~~t eod, haddock and whiting were largely

restricted to the upper 40Jn. The distr;ibution. of Norway pO'].lt \'las more general,
. . I . ~. '." • • l J .... - •

however. .LUthough the eff;j,.ci,ency of the. CLIONE' s gear at ca.:\;ching q-group

:', ....... .:\..



gadoids i8 unknown, the few that it did catch suggests that they were not

abundant on the bottom. The mean lengths of the fish in CLIONE's bottom trawl

hauls did not differ significantly from those caught by vessels using the

IYGPf showing that large fish bad not adopted a demersal habitby the time of

the "experiment. Bailey (1915) has shown that by August, young cod in the same

arec:. were caught primarily near the sen. bed whilst the majority of the haddock

were cOlIlI:IUting between the upper and lower 'vater layars, as were Norway pout.

It appears, therefore, tho.t it is in July that the young fish begin to change

their habits.

Except for these data it is considered that there were too few length data

obtD..ined in the stratificD..tion to warrn.nt further analysis.

5. FUTURE SURVEYS

5.1 The standard haul

The group agreed that the nethod of 1h standard haul as shown in Figura 1 e
s.~ould be continued•

. ,5.2 Standard gear

The cornparative fis}~ exper~ent showed that the differences between

ships fishing the IYGpr ,.,ere neglible but that those between ships fishing the

IYGpr c.nd vessels fishing other gear were not. Therßfore all ships participating

in the North Sea O-group gadoid survay !mst use the IYGpr if their results are

to b comparnble.

5.3 Timi.ng and mmber of surveys

The series of surveys to dO-te have shown that the tine at which C-group

gadoids are at the critical length (2-6cm) for capture by the IYGpr varies from

ye::.r to year. Therefore one survey at a fix~d tine will not produce indices of
'-...

o.bundnnce that are conparo.ble fron year to yea~, the provision of these indices -is one of the objectivcs of the survey. Ta Qeet this objective the group

considered that at least 2 surveys shoul be nade each year. Aseries of

suxveys would also enable astioates of O-group gadoid Dortality to be made and

provide sone understanding of the population regulatory nechn.nisns.

To decide the n.rea that should be surveyed nean nunbers of coel, ho..ddock

and whiting caueht in each survey were calculo..teel fron 0..11 the surveys fron 1969

OUl'mros (Figures 9-11). FrOJ:l these the standard survey areD. shown in Figure 12

was deten:::li.l1ed.

5.4 Tining of survey

The groupdecided th~t the best tine for coooencing tha surveys was

Did-June of each year and that the series should be conpleted within 3-4 weeks

of the start of the firs-/.; survey. The nunber of surveys would depend upon the

number of countries thD.t pD.rlicipD.ted.
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TABLE 1. Number of O-group gadoids caught per standard haul during compoxative fishing experiment: times are GMT; n = mean
number of fish per haul

CORELLA:

Date
Sub-rectangle
Time Shot
Cod
Haddock
Whiting
Norway Pout

24
E
0656

48
940
104
280

24.
E
0843

21
440

27
31

24
B
1205

28
686

91
3206

·24
A
1345

38
361
81

12283

24
D
1721

29
975
176

2958

27
A
0'745

24
851

48
3312

27
A
0922

28
1227
139

13388

27
E
1156

11
179

23
1528

27
D
1329

18
279

99
1256

n

27
660
88

4249

EXPLORER:

Date
Sub-rectangle
Time shot
Cod
Haddock
Whiting
Norway Pout

27
A
1000

54
985
486
552

27
A
1133

27
272
154

41

27
E
1306
10
52
30
47

27
D
1437
18

320
108
920

27
407
195
390

TRIDENS:

Date 23
Sub-
Rectangle B
Time shot 0745
Cod 9
Haddock 142
Whiting 25
Norway
Pout 39

23

B
0930

9
236

12

24

F
1330

8
253

57

73

23

A
1515

29
295
56

198

23

A
1645

21
432
115

1104

23

B
1845

24
272

23

98

23

B
2010
4

68
13

18

24

D
0735

11
208
13

153

24

F
0935

32
1040

38

28

24

c
1125

38
392
124

33

24

E
1313

12
232

4

112

24

E
1450

25
392
40

264

24

F
1832

21
111
152

1648

24

c
2006

38
232

84

92

20
308

54

277

DANA:

Date
Sub-rectangle
Time Shot
Cod
Haddock
Whiting
Norway pout

23
F
0705
o
o
o
o

23
B
10~0

7
235

o
291

23
B
1445
24

579
o

293

23
A
1945

23
497

o
2224

24
C
0650

37
952

o
1410

24
D
1134

39
1556

o
974

24
E
1500

48
1574

o
679

I

24
A
18L10,

102
1254

o
1539

35
831

o
926

JOHAN HJORT:

24

17333

14
1025

o

12254o

o
o
o

25

0555
72 0

1944 112
o 0

24 24

102875 3467

C C
2040 2255

o

24

o
o
o

F
1815

36
1740

o

F
1655

27
810

o

24

E
1346

14779

9
285

o

24

B
1103

4127

12
84
o

24

4148

B
0813

o
766

o

23

D
1935

73

23

15
4894

o

D
1745

23

58

13
1951

o

D
1520

o

23

D
1302

5
1143

o

15

A
1040

23

o
317

o

Date 23
Sub-
Rectangle A
Time Shot 0740
Cod 5
Haddock 302
Whiting 0
Norway
pout 37

CLIONE. (Boothbay standard):

Date
Sub-rectangle
Time shot
Cod
Haddock
Whiting
Norway pout

23
C
0646

3
30
62
o

23
C
1150

1
25
31

2

23
E
1512

2
34

175
o

23
F
1840

5
50

140
1

23
B
2246

8
147
128

60

24
D
0241

6
30
47

2

24
A
0533
o

38
51
o

24
C
0910

6
11
39
o

'24
B
1215

3
87

108
o

24
A
1428

3
121
107

2

24
D
1737

1
20
50
o

24
D
2006

2
42
41
o

3
53
82

6

CLIONE (Boothbay oblique):

Date
Sub-rectangle
Time shot
Cod
Haddock
Whiting
Norway pout

23
C
0933

4
18

35
4

23
C
1306

4
17

9
o

23
E
1727

)

52
247

2

23
F
2019

1
32
31

3

24
E
0054

12
223

115
20

24
D
0404
7

62

74
34

24
A
0729

7
30
60
17

24
B
1057

2
33
47

3

24
A
1636

6
36
26

9

24
D
1901

4
19
60
4

5
52

70
10



TA13LE 2

Statistical a.~lysis of comparative fishing experiment

A. Bc.:rtlett's test for homogeneity of variance (S2)'
y

. . ~ (~

;,
,.

N COD HADDOCK \'nIITING NOR\-TAY POUT

CO.RE1LA· 9 Oc1668 0.4286 0.4715 3.5551
EXPLORER 4 0.4582 1.4510 1'~2861 2.5965.

TRJ.DENS, 14 '0.4022 0.4185 1.0151 1.8094

D.AN1'.. 1 0.6154 0.4923 0.6450

Chi-squared 2.7871 2.5200 1.4926 4.1568

Df 3 .3 2 3
p >10% >10% >10% >10%

Boothbay S'l' 12 0.2770 0·5204 0.3296 1.4121

Boothbay OB 10 0.2872 0.5598 0.1545 . 1.1261

Chi-squared 0.0031 0.0079 1.6145 0.1189

Df 1 1 1. '\' ,1 ..
p >10;6 >10% >1~b >10%

IYGJ?T 34 0.4071 0.1329 1.0216 3.4050

Capelin Trm'11., 14 2.3414 6.8357 16.3389',
Boathbay 22 0.3619 0.5190 0.5242 1.5115

Chi-sCluared 21.6584 39.3398 2.4715 25.3492
Df 2 2 2 2- p <1% 0101

>10;~ <1%<1,0 .



TABLE 2 ...
-"~ :"

B. Analysis of variance
~ :",

IYGPT (CORELIJ1, EXPLORER, TRIDENC, DlillLJ.)

, " COD HADDOCK ,mITING NORWllY POUT .... .,.

Betimen ships .. ss 1.8776 1.9335 5.8437 48.7404 ..

,.MS 0.6259 2~6445 2.9218 16.2468 . '. -. ,"
~. .

.DF ·3 3,:· , '2:' "3

Within ships ss 11.6306 16~3432 20.8749 63.6225' ...~ ,,' , ..!
"

MS 0.3877 0.5448 0.86S'8 2.1208 ...

DF 30 30 26 33

F ratio 1•.61 4~85 3.36 . 7.66
P >5% <1%.. >5% <1% ,'..

. .

Boothbay (Standard, Oblique) ...

Bctueen ships SS 0.7297 0.0490 0.5916 8.0296
MS 0.7294 0.0490 0.5916 8.0296
DF 1... 1 1 1

. ,

\>Tithin ships SS 6.9957 10;e505 10.4158 25.6738 • .1

MS 0.3498 0.5425 0.5208 1.2837
DF 20 20 20 20

F ratio 2.C9 0.09 1.14 6.26 -P >5% >5% >5% 21d:1 1< 2/'°





Table 3. Number of Each Species, per Hour's fishing, caught in Comparative fishing experiment in statistical rectangle 49FO (19E) and by CLIONE in stratification experiment

COD WHITING

cm J. HJORT DAUA TRIDENS EXPLORER COflELLA CLImm cm J. HJORT DANA TRIDENS EXPLORER CORELLA CLIONE

:B'bay :B'bay :Bottom :B'bay :B 'bay :Bottom
Standard Oblique trawl Standard Oblique trawl

1.0 1.0 0.4 3.6 3.2
5 0.2 0·3 0.2 5 1.7 1.8 0.4 17.7 11.2 0.6

2.0 0.1 1.5 0.2 0.1 1.0 1.3 0.4 2.0 5.4 27.2 10.4 26.1 21.7 4.5
5 3.1 2.4 1.8 2.4 0.9 1.9 0 5 22.1 71.2 42.1 23.7 22.6 4.0

3.0 0.6 11.4 5.5 8.2 5.0 0.3 1.2 0.5 3. 0 18.6 72.0 27.2 7.5 9.2 2.2
5 0.9 12.4 3.1 7.8 8.7 0.4 0.2 0.2 5 4.4 20.2 6.1 1.5 2.2 0.2

4.0 2.9 7.0 3.5 4.5 4-3 0.2 0.6 4.0 0.9 1.5 0.3 0.5 0.2 0.1- 5 2.6 4.3 2.1 3.2 3.7 0.1 0.2 5 0.1 0.2 0.6 0.1 0.5 -5.0 5.6 1.0 0.9 0.2 1.8 0.1 0.2 5.0 0.1 0.2 0.3
5 0.4 0.4 0.6 1.0 0.1 5

6.0 0.9 0.1 0.1 0.2 0.2 6.0 0.1
5 0.1 5

7.0 0.1 7.0

fotal 14 40 20 27 26 3 5 2 Total 0 0 54 194 88 81 71 12
1 4.85 3.79 3.71 3.83 3.87 2.76 2.80 3.81 r 2.95 2.98 2.94 2.39 2.48 2.64
Sd 0.72 0.43 1.06 0.74 0.76 0.98 0.60 0.95 Sd 0.56 0.46 0.70 0.56 0.62 0.48

HADDOCK NORWAY POUT

1.0 0.1 0.1 1.0 0.4 0.5 0.1 0.5
.5 2.1 2.2 1.5 3.1 3.9 3.0 5 5.0 9.5 0.8 1.0 1.4 2.2

2.0 0.1 24.6 10.9 9.2 39.9 12.7 9.6 2.6 2.0 6.5 229.7 47.8 7.8 7.9 2.7 6.4 21.2
5 18.6 164.4 47.2 71.0 122.8 14.0 13.7 5.9 5 135.0 341.7 69.7 24.5 51.2 0.7 1.1 2.9- 3.0 85.5 232.1 70.3 118.2 164.7 12.5 10.7 5.9 3. 0 1216.2 130.9 19.6 89.5 340.9 0.1 0.3 1.4 e5 145.9 208.6 68.3 100.2 148.3 5.0 7.8 5.2 5 2653.5 115.0 29.4 109.2 1298.2 0.5 2.6

4.0 167.6 118.1 35.4 56.8 90.1 2.7 3.5 3.5 4.0 3393.3 118.9 52.0 81.7 1286.7 1.9
5 151. 3 69.3 29.1 29.2. 47.1 0.4 2.1 2.2 5 1722.7 59.4 16.5 42.0 609.0 0.5

5.0 115.3 46.6 20.1 9.2 21. 7 0.5 1.0 0.5 5.0 1271.1 21.9 4.8 25·2 287.8 0.2 0.2
5 80.0 27.0 8.5 7.0 10.7 0.1 0.6 0.7 5 875.8 18.6 10.0 6.5 214.1 0.2 0.1

6.0 73.0 26.7 5.9 1.2 5.6 0.1 0.1 0.7 6.0 674.3 14.6 17.6 2.2 75.9
5 58.4 13.1 3.2 2.2 2.6 0.1 0.2 5 299.5 2.4 0.1 30.0 0.1

7.0 33.4 8.6 2.4 1.0 7.0 3.0
5 27.9 4.1 1·3 0.2 0.4

8.0 19.2 1.3 0.6 0.1
5 21'.2 2.0 0.4 0.2

9.0 22.0 0.6 0.4 0.5
5 5.4 0.4 0.2

!,otal 1025 950 306 407 658 52 52 27 Total 12251 1058 277 390 4202 6 10 33
1 5.15 3.86 3.87 3.64 3.60 2.90 3.17 3.57 1 4.48 3.25 3.54 3·89 4.26 2.51 2.16 2.61
Sd 1.54 1.10 1.08 0.82 0.86 0.74 0.88 0.48 Sd 0.90 0.96 1.20 1.53 0.73 1.36 0.53 0.75



TABLE 4 - Catch rates, mean length (cm), standard deviations and ranges or lengths by species and blocks or 4 statistical rectangles: ships combined except 'DANA' data excluded

COD HADOOCK WHITING SAITHE NORWAY POUT ELUE WHITING- - - - - -Block Date Ship N/h 1 sd Range N/h 1 sd Range N/h 1 sd Range N/h 1 sd Range N/h 1 sd Range N/h 1 sd Range
50-49 E6,1 29/6 E 0 1 2.0 - 1. 5-2.4 2 2.08 0.41 1. 5-2.9 0 0 <1 1.15 - 1.5-1.9
50-49 E8,9 28-30/6 E 5 3.46 0.18 2.0,,:,,5.9 312 4.69 0.84 1.5-8.4 31 2.69 0.60 1.0-4.4 0 5 2.41 0.83 1. 5-5.4 <1 2.15 - 2.5-2.9
50-49 FO,1 20,23-4,21-8/6 C/E/T 28 3.81 0.86 1.5-1.4 488 3.81 1.02 1.0-9.9 85 2.93 0.52 1.0-6.4 <1 3.15 0.29 2.5-4.4 4003 4.04 0.44 1.0-6.9 1 3.38 0.65 2.0-4.9
50-49 F2,3 28-9/6 E 42 3.33 0.14 2.0-4.9 611 3.51 1.08 1.0-1.4 442 2.21 0.54 1.5-3.9 5 3.15 0.50 2.5-4.9 239 2.55 0.51 1.5-4.9 2 3.00 0.36 2.5-3.4
48-41 E6,1 2/1 E 0 0 5 2.08 1.0 1. 5-2.9 1 2.50 - 2.0-2.9 0 0
48_41 E8,9 24,30/6; 4/1 E 1 4.13 1.60 2.5-5.9 63 3.11 0.93 1.5-10.4 1 2.15 0.55 1.0-2.9 0 1825 5.81 0.61 4.0-1.9 0
48_41 FO,1 20,21/6; 3/1 E 5 4.72 1.59 2.0-7.4 54 5.62 1.80 2.0-10.4 <1 4.75 - 4.5-4.9 0 8333 5.32 0.81 2.0-6.9 0
.45 E6,1 6-7/1 E 1 3.00 0.29 2.5-3.4 <1 3.25 - 3.0-3.4 33 2.55 0.63 1.5-4.9 2 2.58 0.52 1.5-3.4 10 2.33 0.39 1.5-2.9 0 -40-45 E8,9 4,6/7 E <1 2.75 - 2.5-2.9 1 3.38 1.38 1.5-4.9 14 1.89 0.54 1.0-3.4 0 6 3.17 0.55 2.0-4.4 0
46-45 FO,1 19,21/6; 4/7 E/T <1 3.50 0.35 3.0-3.9 <1 3.25 - 3.0-3.4 0 <1 2.75 - 2.75 12 3.51 0.66 2.0-6.4 0
44-43 E6,7 1/7 E 0 1 5.25 - 5.0-5.4 50 2.72 0.87 1.0-4.9 <1 1.15 - 1.15 5 2.70 0.44 2.0-3.4 0
44-43 E8,9 5-8/7 E 1 3.13 0.63 2.0-3.9 3 5.84 1.43 3.5-8.4 38 3.93 1.22 1.5-5.9 0 5 2.33 0.42 1.5-2.9 0
44-43 FO,1 19, 27/6; 5/7 E/T 0 0 0 0 9 5.36 0.71 3.0-6.9 0
42-41 E6,7 1/6; 8/7 C/E 26 3.15 0.50 2.0-4.4 1 4.15 0.11 4.0-5.4 21 2.63 0.13 1.5-4.9 0 0 0
42-41 E8,9 8/6; 5,8/1 C/E 0 <1 6.25 - 6.0-6.4 1 2.58 0.76 1.5-3.4 0 0 0
42-41 FO,1 30/6; 2,5/1 C/T/E <1 6.25 - 6.0-6.4 <1 3.25 - 3.0-3.4 0 0 <1 2.25 - 2.0-2.4 0
42-41 F6,1 29/6 C 2 3.03 0.62 1.5-3.9 45 4.06 1.08 2.0-8.4 77 3.26 0.99 1.5-6.9 0 0 0
40-39 E8,9 5, 7/6; 1,3/1 C/T 0 <1 3.25 - 3.0-3.4 3 2.63 0.42 2.5-3.4 0 0 0
40-39 FO,1 5/6; 1-3/7 C/T 0 <1 ? - - <1 2.75 0.21 2.0-3.4 0 1 2.58 0.29 2.0-2.9 0
40-39 F2,3 1-2/7 C/T .0 0 1 2.50 0.50 2.0-3.4 0 0 0
4_9 F4,5 e -18/6; 1/7 C/T 0 0 14 3.11 0.95 1.5-6.4 0 0 0
40-39 F6,7 18/6 T 0 0 2 3.50 0.50 2.5-3.9 0 0 0
38-31 E8,9 4-5/6 C 0 0 0 0 0 0
38-37 FO,1 4-5/6 C 0 0 0 0 0 0
38-31 F4,5 11/6 T 0 0 0 0 0 0
38-31 F6,1 11/6 T 0 0 0 0 0 0
36-35 FO,1 4/6 C 0 0 0 0 0 0
36-35 F4,5 16/6 T 0 0 0 0 0 0



l

Table 5. Mean numbers, based on geometrie means, and 9596 eonfidence limits, of O-group cod, haddock and whiting caught in 1h hauls: areas are
shown in Figurc 2. 1975(a) exeludes Danish results, 1975(b) ineludes them. Year-elass size are millions of 1 year old fish from
virtual population analyses, taken from Table 23, Auon., 1974.

1969 1970 1971 1972 1973 1974 1975(a) 1975(b)

COD

-Northern North Sea n 3.8 13.0 5.1 11.2 2.7 14.4 5.1 5.2

95% 1.9- 1.1 . 6.2-26.1 3.1- 8.2 6.5- 18.8 1.6- 4.1 40.6- 135.9 3.1- 9.8 3.2- 8.4

British east eoast - 9.6n 4.1 1.3 0.1

95% 5.1- 11.4 1.8- 10.6 0.5- 2.5 0.1- 1.1

German Bight n 18.4 1.3 261.0 0.6 2.2

95;0 9.3- 35.4 3.5- 14.5 83.8- 809.2 0.6- 1.4 0.9- 4·3- Year-elass size 363 458 73 163 (55)
_.,

HADDOCK

No~thern North Sea n 71.9 35.4 347.9 34.0 56.5 1625.2 147.5 103.4

9~/v 25.1-202.9 18.0-68.7 151.5-796.9 20.7- 55.5 28.7-110.6 683.6-3861.8 60.5-357.6 50.0-213.2

British east coast n 1.7 1.0 0.3 0·3

95>'~ 0.7- 3.1 0.4- 1.8 0.1- 0.5 0.1- 0.5
-German Bight n 0.4 2.5 10.5 6.6 1.3

9556 0.1- 0.1 1.1- 4.1 4.4- 23.6 1.1- 20.8 2.8- 11.0

Year elass size 102 817 1115 221 (486)

wlIITING

Northern North Sea n 5.1 1.3 11.0 124.6 10.1 302.8 43.8 23.0

95% 2.6- 9.2 0.6- 2.3 10.3- 21.6 11.8-215.9 6.2- 18.0 138.2- 662.5 21.0- 90.1 12.4- 41.9

British east coast n 16.6 11.3 0.1 1.2

95% 6.9- 31.9 6.2- 44.8 0.0- 0.3 0.4- 2.5
- 56.1German Bight n 131.0 8.2 32.0 49.2

95% 44.0-421.8 20.6-153.3 3.4- 18.4 9.0-107.6 19.3-122.8

Year class size 683 763 1143 2885 (2083)

j



TAELE 6 - Rank order for cod~ haddock and Whiting for Northern
North Seat based on data in Table 5

Rank Cod Haddock Whiting

1 1974 1974 1974
2 1910 1971 1912
3 1972 1915 1975
4 1915 1969 1971
5 1911 1913 1973
6 1969 1970 1969
7 1913 1972 1970



--------- ---

TABLE 1 stratification experiment. Numbers of cod, haddock, whiting and Norway pout caught by each vessel in each haul.
(The Danish data have been omitted because of the probability that some species were incorrectly identified).

Ship "JOHAN HJORT"
Gear capelin trawl
Type of hau! S C S C S C S S C S C S C S C S C
Stratum * D D ] ] A A F C C F F D D ] ] E E
Date 25.6 25.6 25.6 25.6 25.6 25.6 25.6 26.6 26.6 26.6 26.6 26.6 26.6 26.6 26.6 26.6 26.6
Time shot (GI-'lT ) 0830 0952 1106 1215 1350 1448 1550 0016 0117 0210 0313 0405 0519 0605 0706 0826 0936
Cod 0 0 2 4 49 0 0 15 1 0 2 0 0 48 0 0 0
Haddock 5 0 28 .64 1449 62 92 223 23 104 103 138 345 1167 0 0 0
Whiting 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Norway pout 0 0 121 4880 0 0 0 605 36 10 7 0 715 1754 0 15 0
Ship "EXPLORER"
Gear IYGPT +
Type of haul S C S C S C S C S C S C S C S C
stratum * ] ] E E ] ] F F D D ] ] E E F F
Date 25.6 25.6 25.6 25.6 25.6 25.6 25.6 26.6 26.6 26.6 26.6 26.6 26.6 26.6 26.6 26.6
Time shot (mIr) 0745 0900 0945 1055 2020 2125 2225 0005 0050 0150 0223 0320 0402 0515 0555 0707
Cod 82 67 14 11 60 5 0 5 70 48 192 45 22 37 0 21
Haddock 1634 992 256 116 378 474 90 21 483 312 1746 261 266 317 335 199
Whiting 176 473 135 30 52 17 20 9 161 108 744 184 106 103 15 139
Norway pout 20519 115 274 320 587 60 292 4410 9535 2106 4717 188 6 190 730 796
Ship "CORELLA"
Gear IYGPT +
Type of haul S C S C S C S C S C S C
stratum * C C D D ] ] F F A A E E
Date 25.6 25.6 25.6 25.6 25.6 25.6 25.6 25.6 25.6 25.6 25.6 25.6
Time shot (GJIT') 1216 1321 1350 1455 1635 1803 1827 1934 2011 2108 2132 2238
Cod 3 6 3 5 30 13 11 7 76 8 1 10
Haddock 75 150 83 88 303 478 142 36 1456 116 23 86
lfuiting 7 76 7 41 82 34 49 28 245 42 7 50
Norway pout 915 35 8 16 100 481 10 11 145 7 16 1050

Ship "TRIDENS"
Gear IYGPT +
Type of haul S C S C S C S C S S C
Stratum * D D E E ] ] D D A E E
Date 25.6 25.6 25.6 25.6 25.6 25.6 25.6 25.6 26.6 26.6 26.6
Time shot (GHT) 1625 1711 1810 1852 2027 2112 2225 2305 0015 0208 0303
Cod 10 17 15 8 52 24 11 14 56 8 20
Haddock 141 286 263 254 2336 416 480 296 2048 95 424
Whiting 73 52 37 20 104 48 68 59 264 43 52
Norway pout 35 17 63 7 1984 290 232 70 4608 36 176

Ship "CLIONE"
Gear Granton trawl with herring codend and F.!YMA codend
Type of he.ul 0.5 S S C S S S S S C S S
stratum ]ottom
Date 25.6 25.6 25.6 25.6 25.6 25.6 25.6 25.6 25.6 25.6 25.6
Time shot (GTJIT) 0450 0553 0800 0935 1148 1322 1527 1704 1737 1907
Cod 1 3 4 4 0 6 1 0 0 1 2
Haddock 13 57 25 31 0 90 17 10 0 0 17
Whiting 4 1~ 11 31 17 20 2 16 0 0 0,;

Norway pout 3 6 2 163 12 63 29 14 0 1 2

* A: 0-2Om ]: 20-40m C: 40-6Om D: 60-8Om E: SO-100m F: 100m - bottom
+ International young gadoid pelagic trawl
S = standard haul = 0.5 h for all ships except "CLIONE" which trawled for 1 h except for first haul that was 0.5 h
C = control 'shoot and haul immediately' haul

I

l 752265

------- ------~-_._--------- - ------



TABLE 8 - Average numbers of cod, haddock and whiting per O.5h
trawling by TRIDENS, CORELLA and EXPLORER during
stratification experiment: numbers have been
corrected for the shooting and hauling components of
catches.

Stratum (m)/Species Cod Haddock Whiting Norway pout

0 - 40 51 1377 104 4476

40 - 80 1 26 4 1696

80 - 120 - 6 27 2 692

•
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Figura 8 Mean numbers of o-group blue whiting per otandard
haul.



Figure 9 Mean numbers of cod per statistical rectangle based on
results from all surveys, 1969-1975. TIeavy line shows
area which has been fished although not all statistical
squares have been fished each year.
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Figura 10 P.ean numbers of haddock per statistical rectangle:
source of data etc as in Fig 9.
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Figure 11 Mean numbers of whiting per statistical rectangle :
source of data etc as in Fig 9.
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Figure 12 Proposed future survey area: dotted line includes area
to be fiShed if time permits.


