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INTRODUCTION ' ‘ .
' Part of Coun01l Resolutlon 1976/2 u7 rcconmended that "papers deallng w1th

" -the methodology and evaluatlon of such (O- and I-group) surveys should be .. ..o,
“encouraped" ' ThlS paper dcals w1th the North Sea O-aroup gad01d surveys. It

has been prcpared by the co-ordlnator on behalf of the group that. partlclpated in
the' surveys, - DV
RISTORY o T » e
T i The surveys started 1n 1969 w1th an attempt by the Marlne Laboratorv, Aberdeen

JEC

" Yo ‘catch oelaplc O-yroup pad01ds. A Culf III plankton sampler and.a 10 ft (3 m)..

Isaacs Kldd mldwater trawl were used both unsuccessfully, but a midwater pelagic -

”>trawl especlalLy de31gned for the work by the Aberdeen laboratory, caught .

sufficient youny gadozds for HlulOP (1970) to tate that "this net ray. uell be .a
useful’ ua*plmy 1nstrunent for’ regular surveys of abundance" - The survey was
repeated in 1970 (HlSlOp and Balley, 1971). Meanwhlle, Dutch scientists had been
undertaking trials to estimate the abundance of young pelanlc gadoids. . In 1970
and 1971 they used Isaacs Kldd and 1200 nesh Bnpels mldwater trawls, both unsuccess
fully. In 1972 they adopted a conmer01ally nade ver81on of the Aberdeen net and -
undertook their’ “First successFul survey (Daan, 1972). In~the same year Fnglish . .
scientists made their’ flrst survey u31ny a3 x2mn Boothbey net (Willians and -

Macdonald, 1972). The three surveys were loosely co-ordlnated to.cover. the whole of

¢ “tha - North Sea between 52°0 and 60 SO'N.V;At the meetlnﬂ of the North Sea Roundflsh

Worklng Group in 1973 it was agreed that those partlclpatlnp in the survey.should
use the Aberdeen O—vroup gad01d pelaglc trawl or. 1ts Dutch equlvalent (Anon, 1973).
This ‘came to’ be called the' 1nternatlonal younp gad01d pelarlc trawl (IYGPT), ' The -
areas’ to' be’ surveyed bv each of the three countrles that .participated -(England, -
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Netherlands, Scotland) were also co-ordinated but the timings of the surveys were not.
It was not until 1975, when Denmark also participated in the survey for the first time,
that the survey was fully co-ordlnated thh respect to both area. and time.."A”
conparatlve flshlno experiment was also undertaken, in which Norway also part1c1pated
In 1976, Norway took part in the survey, which was fully co-ordlnated w1th all
vessels using the IYGPT ‘ R
MLTHODOLOGY '
Selectlon of samnllnp statlons O , ] en e . e

In the orlglnal SCOttloh surveys a dlfferent nunber of hauls was nade in each
statistical rectangle. By 1973, when the objective of the survey was to cover -the
whole of the North Sea between 540 and 61 N research ves sel logis tlcs meant that
only one haul could be made’ 1n each statistlcal rectangle.’ (Certaln statlstlcal
squares, mainly off the Danish, German and Dutch coasts cannot be flshed exther o
because the water is too shallow - less than approx1mately 30 n - for the IYGPT to
be flshed, or because nav1gatlonal hazards ex1st ) Thls became the standard pattern
with the haul belng ‘made” approx1nately 1n the centre of each rectangle to. prov1de a

grid of equally spaced statlons. ' o o ‘
“ * After the 1974 survey it was obv1ous that attenptlny to meet the objectlve oF
sampling the whole of the North Sea between 54 °N and 61°N on the above ba51s.was~f
over-stretching the research vessels! resources._ Furthermore, the surveys that had
been done ‘showed that O-Wroun gad01ds were eltner absent or present only occa51onally,
and’ then in’ small nunbers, 1n certaln statlstlcal rectangles. The survey area was’
modified to exclude the e rectanples and thlo nodlfled schene has forned the basis of -

subsequent surveys., The areas are shown in Flpure l. If tlne pernlts, statlstlcal

rectangles outsidethe maln des 1pnated survev areas ‘are flshed 1n order to ascertaln

that the survey contlnues to cover the naln areas of abundance of nelaglc 0 group .
ad01ds. S - ' _ B A
In so far as nosclble, the survey.. are planned Sle} that the g*rouns of. four ° ‘

N

" statistical rectangles by whlch the data are pre ented are worked -«ef.

o

consecutively and so that no shlp flshes the sane statlstlcal rectanrles in the

. .
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second survey as were flshed in thn flrot (s see next sectlon). Coe e ,m.=
Tining of surveys ’ : | “ ,. ' X
" The surveys are designed to as sess the’ relatlve abundance of three _main species;
cod, haddock and-whiting. The early surveys recorded dlfferences 11 the tlmlnp -of
maximur abundance both between years for the same spec1es and between spec1es.a In
1976, sufficient research vesscl tlne became avallable to nake two surveys p0331ble

and these were- planned to cover the observed naln perlod of avallablllty to ‘the .

IYGPT of" pela ric O-proup gad01ds' thls is June.



‘,GEAR AND METHOD OF FISHING

' 'The eh01ce ‘of gear

As de chbed above, dlfferent tynes of trawl were trled 1n1t1ally but the IYGPT
quickly becane adonted as the standard gear. 'In 1975 a comparatlve fis hlng experlment
was carrled out to test whether there were any dlfferences between the Aberdeen and
Dutch versions of the IYGPT and between Dutch ver31ons of the IYGPT flshed by dlfferent

‘vessel Escept for Horway pout the ranyes of the confldence llnlts for year—ship

conblnatlons overlapned to a conslderable extent and ‘the length conposltlons were
1dent1cal (Tables 1 and 2). It was concluded that the IYCPT 1rrespect1ve of the
shlp fron whlch 1t was flshed or of sllnht dlfferences 1n rlgglng, gave conparable
results for cod haddock and whltlng (Daan et al 1975) A 33 x 33 n capelln trawl
flshed by ‘the Johan Hjort durlng this experlnent did not plve results 51m11ar to those
obtalned w1th the IYGPT.

' One of the najor dlsadvantages of the IYGPT 1s that on the majorlty of vessels
used 1n the survey two watches have to be on duty at once to handle 1t and this -
llnlts trawllny to 12-14 hours a day. The 2 x 3 n Boothbay net doeo not euffer thlS

”dlsadvantage and 1f 1t were a sultable gear for O-group yad01d surveys would be

more cost-effective.on certaln ships. However, conpared w1th the IYGPT 1n the
comparative fishing experiment, the Boothbay net caught fewer fl°h except whltlng,
even allow1nr for dlfferences in both the lenvths of hauls and the nouth openlnps
of . the nets, ‘and falled to catch the upper slze ranpe of the length dlstrlbutlon

of cod and haddock (Table 2). The results of the conparatlve flshlny experlment

conflrned the su1tab111ty of the IYGPT as a standard gear fo“ O-rroup surveys of

cod haddock and whltlng.
Method of flshlng '

23

’ In the 1n1t1al Scottlsh surveys the IYGPT was fl hed 1n the nldwater scatterlng

-layer, whlch 1s usually assoc1ated with the thermocllne,'lf one were present (Hlslop,
1973)." At the 1973 neetlng of the North Sea Roundflsh Wolxlnp Group (Anon, 1973)

ev1dence was nresented that Norway pout nade dlurnal mlpratlons 1n and out of the

scatterlng layer and that larper O-proup cod were nrobablv not Dresent 1n it. In

”the ab ence of eV1dence about the dlstrlbutlon of O—nroun padolds it was a?reed that
'hauls should be of one hour s duratlon, split as follows'- , o A .
. 1 1mned1ately after shootlng, the net would be flshed as close to the botton as
'p0351ble for:20 nlnutes, startlng fron the tlne that the net arrlved near the bottom:

2 the net would then be hauled to mldwater or to the depth of the thernocllne and
flshed there untll 40 nlnutes had elansed"

3 it would be hauled as near the surface ae p0381ble and flshed there untll 60

mlnutes had elapsed when 1t would he hauled.



The method is illustrated in Figure 2., This technique has been nodlfled o
slightly in practice; in depths geater than 150 m, 125 m is taken as the "bottom" for
sanpllng purposes, and 1n shallow water (less than 30 m approxlnately) only the ‘
botton and surface are r*ampled each ‘or 30 mlnutes. No echo-soundlng aysten 1s
uaed except For a headllne tranaducer to locate the depth at’ whlch the net is
' flshed, because over most of the survey area elther no echo—trace at all or no
B echo—trace that can be aSSOC1ated with O-group gadoids, 1s recorded

" In 1975 an exnerlment was undertaken to deternlne ‘the depth stratlflcatlon of
O-ﬁroup Uad01ds (Daan et al, 1975) The experlnent was hanpered by bad weather
but the results 1nd1cated that at the tlne of 'the experiment (late June), cod
haddock and whltlnp were larpelv re trlcted to the water colunn above uo ﬁ, whleh
’ was the depth of the thernocllne. Norwav pout were more generally dlstrlbuted.

’ PRESaﬂTATIOJ 'OF RESULTS

For each survey a geonetrlc nean with 95% confidence llnlts lo calculated for

each soecles for each of the three areas shown 1n Flsrure 1. For svrouns of four ‘
' utatlstleal rectanelea, and for each species, nunbers cauyht, rean lenrth and its
standard dev1at10n and range are also presented toeether with charts show1nr numbers
of each specxes caught per haul in each statlstlcal rectangle.
EVALUA ION OF THE SURVEYS -
Bstlmatlon of yearclasa size 5 ) )

The objectlve of the surveys is to as ;sess the relatlve yearclass abundancel.
of O-group yad01ds. The proposed test as to whether thlu objectlve is met is
to correlate the results with those obtained from both the Internatlonal Youny
HerrmrT Surveys (IYHS) and v1rtual population analyses. Only three data sets nx1st
for cod and whiting and so to date correlation coefficients have been calculated
only for haddock Nelther conparlson has resulted in a ignificantdcorrelation
coeff1c1ent (Daan et aZ 1976). Thlu lack of data prevents the surveys, belng
" evaluated. However, Daan et al (1976) doubt whether surveys rade at the appronrlate‘
tine for cod and haddock will prov1de an early 1nd1cat10n of yearclass size for
whltlng because this species has a relatlvely late and prolonped spawning perlod

The Drov1 ion of earlv estlnateﬂ of yearclass 31ze arlses fron the need of the
North Sea Roundflsh Worklng Group to have oUCh estlrates in sett1ne Total Allowable
Catches (TACs). At the time that the surveys were started insufficient data vere
avallable from the IYHS to deternlne whether they would prov1de rellable 1nd1ces of
g d01d yearclass abundance, and therefore 1t was.a valid declslon to start the
O—proun survevs as an alternatlve pos 31b111ty in case the IYHS 111ed to do so.
The IYH% which takes place in Pebruarj each year, eventually did prov1de useful
1nd1ces of pad01d yearclass 1ze but this was to sone extent fortuitous because,
as their name implies, the IYHS were designed not “to do th1° but to provide eatlnate°

of herring yearclass sizej they have since been modified to provide both, |

..kq,‘..



The North Sea Roundfl h Vorklnr Group usually meets in March of every year.

‘For any year (n) the data on recru1tnent of y jearclass n,.n - 1 etc that. are

avallable to the proup are as follows

Year— ) ,Source
class
n. A._”"\Uone (averaqe yearclass size used)

n-l i‘IYHS and O-group survev

_‘n-2 and ) IYHS, O-group surveys, virtual

''''''

earller j populatlon analyses L S R TR

"AS dens 1ty—dependent and 1ndependent events affectlng yearclass size are f.
more’ llkely to have ended by February of year (n) than by June of year (n—l), .
the IYHS are more likely to provide the better indices of yearclass 31ze. TACs are
set by the "orklnf Group for year (n + 1) .and the only use to whlch the data from
the - O-group surveys could be’ put 1s 1f the TACs were subject to a rev1slon 1n “the ?
last quarter of year (n), when estlnates of yearclass size would be avallable of ~f
gadoids, snawned in year (n) from the O-group surveys. Whether such a rev1slon is
worthwhile depends upon the contribution that one-year-old fish make to the landlnps.
Over the period’ 1960-75 this has been 7. 49 for cod, 11, 8% for haddocP and 28. 49 for
whltlng. Ulthln tbls perlod the largest contrtbutlon to the catches nade by one-year-
old fish was 18 6% for cod in 1966, 62.0% for haddock in 1968 and 54, 3@ for whltlng
in 1975 (calculated from Anon, 1976). For haddock, in nartlcular, and . to a lesser
extent whltlng, the use of average yearclass size rather than an actual estlnate
can lead to serlous errors in settlng the TACs, especially when large yearclasses
enter the flsnerles. ThlS, 1n turn, leads to quota management problens.} For cod
the problen is far less acute and the error resultlng fron using average yearclass
size is probably little more than that inherent in the data and nethodology usad in
calculatlng TACs. Ulthln the present manayenent reelme the results from the O-eroun
surveys cannot be proverly utlllzed if an up—datlng procedure were 1ntroduced they
could be. Alternatlvely, 11 mesh sizes were raised so that these fad01ds dld not
recruit to the fis hery untll late two-year-olds, estimates of yearclass size as
O-groups would no lonner be needed.
General pmnc1plee ) o _ ,

Certaln lessons can also be drawn from how the survey has developed. fdnce two.

or three survevs had heen done the methodology of the survey becane flxed because

:?departurea fron 1t would have meant that data fron dlfferent years kould not “have

been comparable. The results fron the depth strctlflcatlon cxnerlnent whlch was

“madé 6 years after the initial attenpt to catch O-group yad01ds, 1nd1ca¢q that
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trawling for cod, haddock and whiting could be restricted to above the thermocline.

Despite this, no alteration has been mdade to the method of fishing;’ih order to

preserve comparability of results. The comparative fishing ekperimenf’showed fhaf

+there were no marked differences between.catches.of.cod,.haddock. and whiting made-

by ships using the IYGPT but an evaluation of the implications of using‘the IYGPT

was not made at an early stage in the development.of .the .survey. It is poss%ble that

using a simpler gear which could be fished 24 h a day would be bothjnore‘cost-effeetive

for some countries and have led to equally valid results. As it takes of the order

of a decade to collect sufficient data from this type of survey to ﬁeterﬁihe'whether

the results are of use, and as the surveys are very costly in shlpgy tlme, there is

a sound case for evaluatlng both the nethodology that is to be used and whether the

resultg obtalned w1ll meet the requlred objectlves befo“e embarking upon serles of

annual ’ surveys. ' ‘ o e
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TAPLE 1 Cowrariscn of the catch-rates (numbers/hours fishing) by vessels taking part in comparative fishing
experimert, modified from Table 2C of Daan et al, 1975. IYGPT (A) = Aberdeen version of trawl :
IVGPT = commercially made version : CT = capelin trawl ! BZ = Boothbay net: MEAN is peometric mean .,
85% = 05% confidence linits of geometric mean,

Vessel Geer = Hauls COD - FADDOCK wuxrinéz' L NORVAY POUT

Mean  95% Mean 95% : Mean. - 95% Mean 95%
Fxplorer TYGPT (A) 4 - 27,3 9-82 - uu7 65-3044  203.6  33-1242 472 35-6146
Corella IYGPT 9 27.3  20-38 675  40B8-1117 90,2  53-154 7982 . 1873-34010
Tridens IGPT  © 14 20.5 14-30 . 305  210-441 57,7  32-10% M3 111-530
Dana Ivgpr - L 7 50,5 20-83 980  512-1276 o%% - 1095 . 521~2303 :
Johan Hjort  CT CoWw - 16,8 6-42 . 1025%  262-1788% o -  12254%  -3u77-27985%
Clione "B 12 3.4 2-5 53 33-84 81.5  57-117 2.7 1-7

%Arithmetic reaa and confidence linits based ‘on assumed normal distribution

#tWhitinz osrobably misidentified



TABLE 2  Number of each species caught per hour's fishing by vessels

taking part in comparative Fishing experiment,
Table 3 of Daan et al, 1975,
T = TRIDEUS, D = DANA, JH = JOHAN HJORT and CE
abbreviations as in Table 1

= EXPLORGR, CA

modified fronm
CORELLA,
CLIONE: other

Ship & cA T n JH CcR

Gear  IYGPT (A)  IYGPT IYGPT  IYGPT  CT BB

cn

coD

1 - - 0.2 = - 0.3

2 2.0 2.5 3.9 3.2 - 1.9

3 16.0 13.7 8.6 3.8 1.5 0.7

u 7.7 8.0 5.6 1.3 5.5 0.1

5 1.2 1.9 1.5 1.4 6.0 0.1

6 0.2 002 0.2 O.l ’ 009 - )

7 - Onl hand hnd haed -

Total 27 26 20 40 1t 3

1 3.83 3.87 3.71 3.79 4.85 .  2.76

sd 0.71 0.76 1.06  0.43 0.72 - 0.98

WHITING

1 1.8 JeR 2.1 - - 1 21.3

2 a1 52.5 27.5 = - 49.8

3 92.2 33.3 23.0 - - 9.0

L" 1.7 009 l.o - - 0'6

5 0.2 0.3 0.1 = - -

6 - - 0.1 - - -

7 - - - - - -

Total 104 » 88 54 0 0 - g1

1 2.98 2.9u 2,95 - - 2.39
0,56 = - 0.58

ad 0.46 0.70

‘/Continued:



TABLE 2 (Continued)

Ship n CA T D Jn CE
Gear IYGPT (A)  IYGPT IYGPT IYGPT cT johs)

cm

HADDOCK

1 1.5 3.1 2.3 2.1 - 4.0
2 80.2 162.7 58.1 183.0 18,7 28,7
3 218 .4 313.0 138.6 4u0,7 231.4 17.5
n 86.0 137.2 B4.5 187.4 318.9 3.1
5 16.2 32.4 28.6 73.6 195.3 0.6
6 3.4 8.2 9.1 39.8 131.4 0.2
7 0.2 1.4 3.7 12.7 61.3 -

3 0.2 - 1.0 3.3 Ho. 1 -

9 0.7 - 0.4 1.0 27.4 -
Total 107 658 306" 950 1025 52

1 3.64 3.60 3.87 3.06 5.15 2,90
sd 0.82 0.80 1.08 1.10 1.54 0.74
HORVAY POUT

1 1.3 - 9.9 5.0 = 1.1
2 32.3 59,1 117.5 571.4 141,5 3.4
3 198.7 1639.1 49,0 245,9  3%69.7 0.6
N 123.7 1895,7 68.5 178.3  5116.0 -

5 31.7 501.9 14,8 40.5 2146.9 0.4
6 2.2 105.9 17.7 17.0 973.8 0.1
7 - - - - 3.0 -
Total 390 4202 27.7 1058 12251 6

1 3.88 4,26 3.54 3.25 448 2.51
sd 1,53 0.73 1.20 0.96 0.90 1.36
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Fig.2. Method of making a standard 1hour haul: C-D is at
thermacline if one present.



