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The survey was carried out in the period 11 June - 11 July by 4 

vessels, CORELLA (England), EXPLORER (Scotland), JOHAN HJORT 

(Norway) and TRIDENS (Netherlands) . 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 Figures 

1 and 2. Because all the ships were not available during the same 

period and because the JOHAN HJORT had to carry out a mackerel 

egg and larval survey at the same time as the 0-group gadoid 

survey, the time interval between sampling each statistical 

square v aried from a minimum of 1 day to a maximum of 19 days. 

1'wo statist.ical squares (49E9 and 45E8} were fished three times 

and one square (42E7) only once. 
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For ·this reason, the average numbers per haul, mean length , 

standard deviation and r ange for all species by groups of 4 sta

tistical rectangles were calculated by one week periods (Tables 

1- 4) .. 

Distribu-tion 

The numbers of 0-group ga.doids caught in each statistical square 

are shown in Figures 3 -7~ 

Cod were found in three main areas, off the Danish coast, to the 

southeast of the Shetlands and in the Moray Firth/Orkney region. 

The area of highest abundance was off the Danish coast. Cod were 

scarce along the English coast. 

Had~.ock were present in moderate numbers east and south-east of 

the Shetlands and of f the Danish coast. These are the two areas 

in which the abundance of haddock has been highes t in past surveys. 

However, in 19 78 haddock were unusually abundant to the west of 

Fair Isle and around the Orkneys, the catch rates in these areas 

being as high as ·those in the area east of the Shetlands. Compari

son of the catches made in the Orkney area during the first and 

second times of sampling shows that the distribution of the fish 

changed. This suggest that there may have been an influx of a
group haddock to the North Sea, possibly from a spawning area to 

the west .. 

YJhi t_l!~ were found mainly to the we st of Fair Isle and the Orkneys 

and off the Danish coast. Over the rest of the survey area catches 

were small , with the exception of a single large catch (636 fish) 

i n rectangle 50F3 (Fig. 5). 

Norw~olt!: were restric·ted to the area between the Shetlands and 

the Norwegian Deeps, except for a single large catch (2280 fish) 

made in 47E5 (Fig . ~) o 

Sa i the we ,:c scar--e, as s usual: and were distributed mainly 

~f + h~ nrr+~arn North SPa (Fig. 7). 
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Predic tion of_y_ear~class s i ze 

Examination of the ca t ch-rates for the 3 standard areas (Danish 

Coast, English coast and Northern area, (see Fig. 1) showed that 

there were statistically significant differences between the 

first and second times of fishing for all species and areas, 

except haddock in the Danish Coast area (Table 5). However, to 

get an average value to use as an index of year-class abundance, 

results from both surveys were combined, using the standard areas 

for each species shown in Fig. 3-5 for cod, haddock and whiting 

respectively. The results are given in Table 6. 

Compared with previous years, when the main distribution of 

haddock was east of the Shetlands, 1978 haddock were also around 

the Orkneys (Fig. 4). As this region of high density includes 

rectangles which have not been used in previous years in calcula

ting the index of haddock abundance, it was decided that a mean 

based on the whole of the Northern area would provide a better 

index of abundance for year to year comparison of year-class 

size. Data for previous years (1974-77) were re-calculated on 

this basis {Table 7). The mean abundances for Norway pout, which 

have not previously been given for 1974-77, were also calculated 

on this basis . 

The mean abundances of cod , haddock, whiting and Norway pout by 

standard areas are shown in Table 8 together with the indices of 

abundance of cod, haddock and whit ing f om the Interna tional 

Young Herring Survey (A~ 1on, 1978a) and the estimates of year

class size from virtual population analysis (Anon. 1978b). 

Since the 1978 North Sea Roundfish Working Group entered an esti

mated recruitment figure f r om the I'HS fe r the 1976 year~class in 

the ?Ar the data ser~es of independent VPA e stimates for com

parison has no·t been c.A'tended f _ 0m last. vea.r. Because the number 

of data st::t.s .1.:.::: :irn~_:..:e: 1, rcgrcs~' ~,c:~ a1 oly.--c::· vJ(~l.e not d one. The 

da ta in Table 8 indicate t h at the 1978 year-c lasses of cod, 

had,Jcc c)!Yl ~ihil-.t!HT arr-: bel~:' ·1"J(~r: =~r:r~ . Ti'l(~ di·--tri..but ion of cod 

nd li 1 , \...- J: ) t - t 1 

are<-1, l t t i r ,, b1tndance 1n,ty be very ~i ow. 
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P l a nning of fu~ure sur\:.~.Y§. 

Th e group agreed that the dates f o r the 1979 surv ey shou l d b~ 

simi lar t o those of 197 7-78 . Howeve r , i n view of the atypica l 

distribution of 0-group h a ddo ck i n 19 78, it wa s c ons ide red tha t 

it would be v ery desirable to e xtend t h e area of the survey to 

inc l ude statist'cal squ ares i n the nor th Mi nch and t o the north 

of t h e Outer Hebrides and a l so to increase the number of squares 

sampled off the Danish c oast. However, it would be necessary to 

i ncrease the number of ships in the survey to do this because the 

area sampled now i s as large as is possible with the 4 ships 

currently committe d t o th i s survey. 

By - catch data 

The catches of herring , s prat and sandeel are given i n Tables 9-

11. These a nd b y-cat c h data for other species will b e fu lly 

reported in Annales Biolog i q ues . 
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able ~. -=.· . ..._ ~ · _·ate s . met:.rl lengt.us (e rn), st2.ndar d c.e,·iations and ranges of lengths by s pecies and blocks of 4 sta tistical r ectangles ; 11-19 J une 1978. 
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Table 3. C>1.-.: :: h rates, m ean length (cm). standard devia tions 2.nd ran g es of lengths by specie s and blocks of four s tati stical r ect angles , 27 June - 3 July 1978. 
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Table 5. Geometric means and 95 % c o nfidenc e limits f or all s pecies for 

t he first a nd second t imes o f sampling and for the whole survey. 

Danish Coast 

Mean 95% 

1st time No.of obs .. =:: 8 

Cod 98 . 4 28 . 7-23 7 . 5 

Haddock 15 .3 3 .. 6-65.9 

Whiting 0 . 6 0.4-1. 1 

Norway pout 0 .. 0 

Saithe 0 .0 

2nd time No.of obs.= 8 

Cod 21.9 6 . 2-77 .. 2 

Haddock 7.3 2.5 -21.0 

Wh iting 549 . 9 68.2-44 35.6 

. Norway pout 0 . 0 

Saithe 0. 0 

Whole s urvey Nooof obs.,= 16 

Cod 62.4 26.1-149., 4 

Had dock 10 . 6 4.8-23 . 3 

vvhi ting 112.7 29.4-4 31 .,5 

Nor way pout 0 . 0 

Sait.he 0 , 0 

British East Coast 

Me an 95% 

No.of obs .= 18 

0 . 7 0.5 - 0.9 

0.1 0.09 - 0.11 

0.1 0.09 - 0.11 

0.0 

0 . 0 

No.of obs.= 17 

2.2 1.3-3.9 

0.43 0 . 33-0.56 

0.53 0.37 -0.75 

0 . 0 

0.0 

No.of obs.= 35 

2.1 1 ., 4-3.2 

0 .25 0.22-0.2 9 

0. 29 0 . 24-0.35 

0.0 

0. 0 

Northern area 

Mean 95% 

No . of o bs .= 57 

3 . 6 2 .. 6 -4. 8 

39.0 24 . 0 - 63.3 

3.5 2.5-4 . 9 

2620 1089-6303 

1.3 1.0-1.6 

No.of obs .= 59 

9 . 1 

168 . 0 

23.2 

191.1 

0 . 2 

6.3-13.1 

98.6-286.5 

14.0-38.3 

810 -45 05 

No.of obs.= 116 

6 . 0 4 . 7-7e 7 

8 5.,3 59 . 0-123. 

10. 2 7.,5-13 . 9 

2239 1215-4125 

0 . 7 0 . 6-0.8 



Table 6. Geometric means and 95% confidence l imits for cod, haddock and 

whiting by standard areas (see t ext) for first and second time 

of sampling and for whole surveyo n = number of observations. 

Cod 

Haddock 

Whiting 

1st time of sampling 

n 

20 

19 

38 

Me a n 

41.5 

53.1 

0.8 

95% 

16.9-102.1 

2le6-130.7 

0.6-1.0 

2nd time of sampling 

n Mean 

2 0 40.6 

20 495.4 

39 53.7 

95% 

20.0-82.1 

178.3-1376.6 

27.5 -104.8 

Whole survey 

n 

40 

39 

77 

Mean 95% 

43.3 24.9-75.5 

230.9 114.5-465.5 

12.8 8.6-19.1 

Table 7. Geometric means and 95% confidence limits for haddock and Norway pout 

for the northern area for 1974-1977. n =number of observations. 

Year 

1974 

1975 

1976 

1977 

n 

55 

50 

104 

97 

Haddock 

Mean 95% 

828.0 423.4-1619.1 

65 s4 35.0-1 22.2 

154o5 98.6-241 . 9 

33.4 23.4-47.9 

Norway pout 

Mean 95% 

2599 1112-6073 

1269 542-296 9 

19845 9724-40498 

209 124-352 



T1ble 8. Indices of year-class a bundance f o r cod, h addock and whiting from the 0-group surveys 

(a = standard area, b = northern North Sea area) and from the IYHS a nd virtual population 

a nalysis and for Norway pout from the 0-group survey only : figures in pare ntheses are based 

o~ non-sta~dard survey resul ts. 

iea.r Cod Haddock Whiting Norway pout 

0-gp IYHS VPA 0-gp IYHS V PA 0-gp IYHS V PA 0-gp 

"a) (a) (b) 

1969 - 60 3 67 248 - 35 109 71 777 

1970 - 89 450 34 - 1545 899 22 5 849 

97 1 - 3 82 406 8 - 957 1325 356 1 78 

197 2 ( 2 6) 32 1 58 93 - 230 259 (138) 1161 2 3 37 

1973 (8) 11 138 301 - 1314 1298 ( 4 0) 325 1631 

1974 157 55 2 28 2173 828 1370 2541 276 943 2392 2599 

1975 17 6 121 622 65 212 552 70 832 965 1269 

197 6 188 44 579 155 189 16 436 19 8 45 

1977 35 12 14 3 32 458 4 474 209 
1 978 43 23 1 85 13 223 9 



'I'able 9 .: 
I 

Herring ~y-catch 11 !! 
NORTH SEA l INTERNATIONAL 0 - 'GROUP GADOID SURVEY 

COUHIRY .. ... .. (11/(j!-,..(\ 1\f.t .. VESSEL . YEAR . . ( 9. ?f. SPHJES lf-r:.---y<_f(,_/\1_ ~I . .. ........ ....... . . . 

9. 5 r---~---~-1----~----~~-+----+---~----~----+---~-----r----r----,-----~----r---~ 
l 0. 0 
1 o · s I 

~1~1~-o~~---4----~--4----+---4----~--4----+---4----+----+----+----~--T---~---+--- ~--~---+--~ 
~~11~· 25 __ ~----+---~----~----+---~-----~----~---+----+---~----~----+----+----~----t----+--. --+----+----+---~ 12.0 

12' 5 i 
1]. 0 

~-~·5~-~----1---~----~-----+----~--~~--~----+----4----~----~---+----1-----r---~~-----r----T----;-----r---~ 
11.·0 

/J )$31, li+ 
I ~OER PER !lOUR a<l_ /6 

r!if_AH LEHG-TH 
~~O~RO OEV!AlJOH 
SIANOARO ERR OR 

I /o 1.? JSS"b IT 

COMMEIHS 

NORTH SEA INTE RNATIONAL 0- GROUP GADOID SUR VEY 

COUH IRY ....... . S'co(k!;N1) YEAR .. .. .. Y1].~ .. . * SPECIES. . . .. -~ E. 1~ _(<_tl\).5_ ....... . 

S U RVE V iWM ~8 ~ E:..::R-+-:;--:--+--:--::::--+--;.-=--~=::::---l---=-=--+-;;--=-+-..-:::-f---,:;c-::;-~-:-:-::;;;--+----+----~----~---+----+---~-----t------l----t-----t-------1 
~--------t-~~~o..,.b_ f--'--7:'---+-=S-:-"-7=--~-'.:...,:-'-7 --+-/_,_._,_7--+~'6._· 7'--1~------"-'0 ·7 ~ · 7 111 
~~~·------~~~~~i5~ -~-~,~~~S~$~~~ ~S9L-~!~b~~--+~'6~1~~~b~L~~~~b~3~~~~~~L-l-t---~-----t-----+----+----~----~---+----+-----r----r--~ 

0. 5 
~o~---+-----~----+----+---~----~----,----+----1-----~---+----+---~'-----r----+----+-----

1. 5 
2 . 0 
2. 5 

~-----· ----~----~----+-----+----·~----~---4---~----~---~-----+----+---~ 

- ···-- -------l-----1----+----r----+----~-----1 



·Table 9 l (contd.,) 

NORTH SEA I NTERNAT IONAL 0-GROUP GADOID SURVE Y 

COUHTRY .. ... .. .Af/:~ JY,-;1.)' ...... .. .. VESSEL . ::N. r/4 Al ... H.:J..t!f?:f... YEAR . .. : .. / 'Jlf. ~l'tr!ES /(l.~.f.' l~C:. .... .. ................ ... .. 
~~~~~~~r~ S~~1£_J_ ~f!F~t¥l?£'1f!1 FZ !~~_1--r-c--r----r==J __ :··~--:--=--=c . JAtE------~-- -- · P·•- To ;-:---,-;-;;,-r l ; -- ;---+- -r--! --- , · - .. ·----- L.iLL ..L~ _ M ',k..L .... L< .. L~.'- --..--·-·-r-- ---·--r--- ---1----T----+--+---t--.......J IIAUL 0·5 I . 8 _"l_, _L}__l-·L2.__~0L~l'--. ,--i--+-----1' -+- I ;-·--F·-~--+---1----l r;.;------- ~1-----,--=r==r---r . r+- ,---~- i---1~---t---1 

2•5 ---------·-/ ---
1 ~-- _L , ____ !:L_ _ _!__,_-:----t---t--::-+---t---t---l----1---+---+-----l--+---+---+---+--+--~ ~- -- ··--- _1-__ --r-L-~. _L_ ---+---+-·-- r-----r---- --1--- ~---t--..,-1---t----t---i en ~--·0 ____ -·-· 3 2tJ ... '· . s. 

5. 0 ------·- ---·- f-- ---- ---+--+---t---+-- +----t-----t---i---+--+---+---t---l----1 s. 5 
~ G ·0 
-6-~s------------r----t-

~~-~7-·0~-+--+--·-+--~---·-----+---+---~-~--~---~--~----~---+--+--~--~-~----~--~-~ -·-- -t-·--- ----l-----7. 5 
<=> B ·O 
--a'~s-·--+----+---

=9~o -------
- -· 9·5 
:::: 10· 0 

~~l__ ~----- ~--+----+-----t---4---+--+---+--t---l----ll---4---+--+---+--+---+--t--......J z __ 1.~1_·~0---~---+--~---~-~---t--+---+--+---+---~-~---+--+---+--+---+- ----+----ll---~ ...... 11 ' 5 
, __ 1~2~·0~-+----+--+---+--+---+----l----+---l---t---+--+----~----~--l----ll----4-- ~-+----~-4 12 · 5 

I 
l--1_3~·0_~----+--+---+--t---l----l--4---+--+---+--t----+----ll----t----t---·4---+---+---+- -13.5 

14 . 0 

15 .0 
~BER PER IIOUR 
~lE AH LE~::iTH 
SlAHOARO OEVlAliON 

/'5 2 2..0 

rST~AH~DA._R_O~ER~RO_R~---------·~---l---_,----+----+----+----r----r----r----t----1----+----+----+----+----r----r----r--~ 

COMMEIITS 

NORTH SE A I NTERNAT IONAL 0-GROUP GADOI O SURVEY 

COUNlR¥ f-ll,.TI\1.':;/?t.I.T!'f.~J·. VfSSEL .TB-m~NL .. YEAR ... \~f-6' ..... 



I 

~~prat by-catch 
NORTH SE A INT ERNATIONAL 0 ·-GROUP GAOOID SURVE Y 

.5 ri?n -~ ........ .... .... .... ... ..... . 

NOR fH SEA I NTERNATIONAL 0 - GROUP GADOID SURVEY 

cuumv .... ~/:!_~.( t f'!.'~ . V[SSf: .. ... ('~Q.f-'.~c~.A .. .. HAR.. . . .. . ..f.9.7.f. SPECJES .. .. §(~.0.J. ... ........ .......... .... ... . 
j!f.fs RFrlt\HGLf_ll:-i:.t(f.l~l) !-Jf4~ ,-J?~.Yr3··~D'"li~l37(-n 3&-c£<J 3fa 31~'/ r 
~~ur{vf'/ ~mu!R [; I r =.-c ' !.---+---+---
·~~,- ~-- ~.:e~ I' ).~ G 1-~'t_b_I-:24:'C' .;.)&:_b IJ~ l:tf~ -~., ;;1:)-b ;;~-~ ~~ (, ---1----_ ---·--+---+---+----l---1 "'"le --- >£__ __ 4g - I I _i_ '- -I 4 ~ t_ic_~ _IJ _1,5_ it_ _lj_ y- I f ··--- ---+----1----1-----t-----+---; 

I 
n-<.·J- I_ -- __ J__ ---=--1--- ---- --t-- --- -------- l - -- ---r----

~- .,:.-(J~~-!- ~ ~ I - - --1; -- L -~- -'- -- --_- ,i =--=-t --i- -- ~~--~-- -- ___ · -r---1'----

- ·- J - -l - - - - ---- r---r-- :=-__±-_ - --- --· ---+-----+---+---1 
I -~+----1- J · - -

1
- - l - f ,-- - ~ --r--i - - --

1

-- - - ------+-----------4--+----+-----
j ~--, ! -- ,-- -- 1 - l - r - -+-- - ,--- j -- -----+- - ---r 

! ~ f ~_:;: -r I . -- i I . +I_ -_ . ~-~ ~~~-~-~-=-l= T _- r .j~ -,- :=;=~ :~ ~i- --ii~: !-:: -;:_~ -
"" f-- ,=-r---~- - I r- -! - - -t --- -- 1--r-- ==+- -+- - - r-- ,-. 1 

~f-ff--J: .l :~:_ i-t--J- --~ __ji- J :.~~~j:~fr~t~-_[-~=-~t ---C-[- :1---+-:J _--+ __ - _-+-_-__ --i--

;;r d .-:t~ -+_ :I=• -r -f- . r-~---_r -~- r;!~~-~--;:- -r- --l __ -+-=---~~ - ~-- ---. ~~ -_\ - t -- I -- - ·~ - ·l j I I-_ ~~ _.3_,,- --1--!---- -·-- ~- - - ---e-- --
•• 1 _. 9·_-0 ___ J- -~ _ jl _ L~_l,_o ___ j _ 1 _ j--'j~)_l~- i---~-+ - - -----t-----1-- - -. --- - -- -

( ~- 11 0 I :.;_1~0 ~ i:1.. ~ fl~, j vi7'S'f' !~ t._i _ -'--~ -+ • I-- .. ! ----+---+-------1---! 
: ; :~ ~ - _j' ' ! :~~~~ - _; I ')~1 ; ''? i -;,L% (.1,{ j ----r=- f- -I - +----- - --+---!---+-----; 
<!> r __ l_:_ - I - t "' 7 " I I .\lj I d. r - L-- ---- I 'I ,_ -- +- --- --
"·. 11 'I __ 1 J _ .:or.<::.. ~ &-=i. 1 ;>, ~ ~ : ! Y-·~-J· j -~-!1.--. -- --- , -- -. ; - -+ - _--- +----+---lf-----1 
, .. , 11·~ I I 12J'r'•: - ;{;tJ •)';"I J"!' f-~~-1 ~ ' -' I ! ' - j' --f----+---+-----1 
.• !l'L- I ,_- i- _I IY~t~i-- i.t~:\ 1 ~s-1.+---- -~J.L----*-4- -1- __ I I I • - L .. -+----+--+---------1 

~~-. I 1--- --~:--~~~~-: ~ f-~-3~-~-r·~-b~~i_ ___ r -- ~~ __ .;_j: __ _:_ll~~-i: : fl: ___ ~ti__::_ __ ._JI ___ ~ ,1~---~ .. il ~ ~~~~~ --·1, . - I .. j I t 
11.·0 r . -_~-:::_::----~,- --=-~1 1

"!£1: l --'"~r,l -~-c ~-~ =-- =-~-=---r~ ---.-:_--- ·_-_:~ ----~~-~~~--------~~--~-----~+--_~---++--~------~---l 
r·· 1i-:-r,-- ·-r--- I 1 ·· I 1 l ·, -.-' I' - l : -- /' ·f-. .! : - ; - - - j ----,- t- ] - -- I - J i-- r= __ ---+---+---1 

,rii:M~ff< ~ ~ ''l''f ' I r ( ., ' ' ·•'! '!t(,' , , ,-_, ;l ~· •'l !;JI 1 I I _:-L~----+---+----1 

~s~;~~~~:; '"nr :\ --I - t' - _jli-1. ----1~ -r -- ~ 
I 
lcn~-nH'I'~ 
I 



Table lOo (contdo) 

COUNTRY. VESSll 

11· 0 

NORTH SEA INTERN.AT!ONA L 0- GROUP GADO!D SURVEY 

YEAR. ~l'tfHS. 
~n,.,,.,·- ""'

. ..)_~.- .'.•. '. .... 

l I 

~5--·-r·--- -------------~---~--~-----I----~---4----+---~---4~--+---~~~--~--4'----~'-71--~--~--H.·O 
I I --11.-5 - ____L_-- ----!-----+----+----+--'-' --1-----t----t------t----+----t------t-----'t-----t---+---~--j >-: 15-0 I 'HUMatR·m HOUR 1 _j_~-=-:-,-·--+-..3---+--l----+--c.::l~-+---, --t--:t.---t-,---+-f:~-+-~9co-S:;--~r-,-=-l.:t=-:r--+-3% 12.. ·lJJo'& t ~ 4o ?..o'io l ME A H LE HG 1 H 

'---'-"'--t---'-""--4-==-t-!..---t-, ...JL..--1r--'~-t---"-'-"'+--'-----j 
~~ROOEV~~----------4~--~---+----t----~---+----t-----t----+----~---r--+----~---~---_,----+--~-----1,---~ ~~AH=OA=RD~E~R~R~OR~t----4 --~---4----+---~----l----+---~----11---~---+---t----4----t-----t-----t----+----r---~---l 

>~' I\.,.~, ''i ""''~~q,...J. ~U'Js- ('.(.s-o c.-....1 1 _Ll_l_ --~-- __ _._______._ ---'-----l----J..--~ _._____..J._.__..J____._ _ _____.__~ 
COMMENTS 

1---- --

NORTH SEA INTERNAT IO NAL 0-GROUP GADOJD SURVEY 

COUIIl RV .. SHCJES .. !;;_ ~ _(<._fll-:!: .. ~- .. . ........ ... .. . . 

-



NORTH SEA !NTERNATINIAL 0-\,RO\JP G.~OOIO SlJ"-'vi;_' 

rrab] e J l ~ Sandeel by-catch 
~lORTH SEA INTERNATIONAL 0-GROUP GAOO!O SURVEY 

5't1N'Oc:£1_ .r 

YEAR ..... .. . t '1.7 f. SP[Clf0J'1~~: ... ~~). ~. 



(c ontd o) 
NO RTH SEA INTERNAT ION AL o...,.GROUP GADOID SURVEY 

,,. ~-- --- --::- - -= f----1-· --f------ -----+-----1f-----4---4--------+l __ ~_--+;::::~:;:.=-=!--=--=---=-~-t-=--=-=-=-t=-=-:=-t-=-:::! 
=H~ ~=----~ ~---_ .~----~-1::::1::::t::::t::-~~~--~===:j::::1====~-~;~~~~r~::~r:::j : f----Ts- Jbo --~-'--- -~-- ----. ·• 
., __ u__ 1~'-- f ~ ~--- +---+---+--+---+---+----+--+---+---~--4---+----i 
... -~-- _ J-lbO 2 l.JuL ~..11:9 _I ' - +--'-- ·--t---::;l~?-O:..-t-__.,1_+---+--+---+--1--+-~---1---1----l : r--7 ·_o __ _ . Jd' __ ;;~~ ___ .!_ _Lk. .. .:z..otr -· ':#1[ __ . ~ - l(:}o -=-':' . 7·5·----± ___ 1~ _L_)L_,_St.t:.. 1?1--0 . ~· · -i-.!!~-=-I O=::....f---l''---+---+--+---l---l--+-~---1---l-----l c ,__QJJ__ '-~-- __ -~ -= ....!._~~o +-~QO+---:--+--+---+--t----+--l---+---1----~--1 ~_LL_ .. --~ ....:..1 ~ JlS!... r-- ~- -~-t= ffi _j[J-'() I : q- o --~- ~lt-c-- _. __ _ l.i,..f.b.. ...J....tx)~--+---+--+---+--+--+-·---l'-----t---1---+----+---+-----l 9 · 5 t.. b 14 4 I I I----Mtr-1·-_/llJi,f-~:o4---+---+--+---+---+---+----t---l--+---+---+-----t-----l x f-~~ _..Jt:£ j_~ f' '9 ) L ~ft 

... 1Q.5 ~ ::t IJoS!. S' .a:c.. ~a1> .:?., ""j_ ;: 11-0 ~~ I -U I" t 8{) /if 5"t.bt----+--+--"""--t---+--t----+---+---+---+--l---+----+---4----i 
"' 1H l l,l ::1 o -f;,t t '7 ~l.£.b 
... 12.0 :Z./ 4 b~i... -· "' ~-t--''~k-4-f-:J_x...;::_B-O-+--+-__j''--l----t-·-+---+---+---+----+-~-12·5 9 :tl04 Q , -;J..i::_ 

---1----4-------i-----
13·0 ___b "74.,¥ :'J '9 /rO __ 1 3·5 ~~ ~~bK~------+--~.~,~~-~--~~--~+----r---+---r--1----+----+---+---~--+--~~----4---~--~ 
11.' 0 _ _ _____ - -j---ll...llL-J--+---+--+---+--+---+---f--+--- -f---l-----+---l---+----f--1/, . 5 ?li ------!4--
15 · 0 1 bk' 1----=-=- -- - I iJ.. +----+-- -+--:z--+--1 .; 

HU~IBERPERIIOUR .191 ~l..o ht. lli.o 49 1,11.. fli/4<, 5"3~ .;a. f5:.. J.3£,3 
ME AH LENGTH ' STA~OARD OEVlAliDH _______ l-_-_--lf---+---t--+---+--+---t---f---1---l--+---+---i---l----l---l--~ 
STANDARD E""RR.:.OR,'---+-----+--··--- I--- -t--+---+- -l---l---l---l---+--+---+--+---+----i---1-- -l---+---+-·----l 

COM~!f.KTS l 
--- --- -·...--L---L---- - ---'------~~~----l_L.__~~J 

· •.tf ~~~ !.fH&1 • , 
llii-~Q RQ O>Vil• [I • 

S.!!l.!!Q.~~.H~R!!_.1_ ~ -

I 
I 

NORTH SEA I NTERNATIONAL 0-GROUP GAOOJD SURVE Y 

YEAR ... \ Cfl~ . .... . ... .... .. ... . SPECIE S --~~~.~ ~-~-~- - - ·· "" ' ... ........ -··· 

.2o 
ll o 

:L-~o 
"JcO 
lbC 

411 
II~I.J 
1.2.'\~ 
'-'l~ o 
t,:l-7 
1S '\'~ 

I :to 
~to 
2o 

2.o 
'lo 
:Z.o 
'lo 
L.c 

,q~~l 

_j 

i 
·! 

\"-



Table llG (contd ~) 
NORTH SEA I~ITER NATtONAL 0 - GROUP GADOID SURVEY 

(~ 

COUNTRY ....•... ... ~ 1':. -?-::.tf\~:-1.~\?. VESSEL E._ X~)...DQ\:Q YEAR . \C\1~ ~··w~ .."1'\1'.\l'>t.n...s .................... . 
m?._g~~~EE ~~~4~l£..S ~.t~!:.'- ~,'H7T4~£'6j41C:9 11 _J_:- t--; -----~- ~-~~c-~=~-----1--SUR VEV NUMB A --- -- --- hJ I- - ____J_ I I 1' ; l. l ! 
DAlE ~ I f-'\ 7 IC>· 7 le i ll 7 l l :cri - I - -i - ----- -- -- - -- · -- -- - - - --- _[_ ----li----·--+----1 liAtii: --,~-'lb4+'"I'9-'lJ:- -,.., ll1eJ 11l_T - --= _:_j- ~-~ _:-_ ~:;::~- :=-::.:-!~~ t --=-+-f-,-0 --- ----=3·1- ----" 1---+ I -r------ -r·---i-J_ ____ t_ -1--~T-=--+--+------4 1-s -- - --f---·t--i -------+- -- ---~----r-----+-·--1---~ --2~--~---- ~- - -- ---- ±--+---- ---- ---i-·-r-+---+-~ f-• ; : ~ -- f--- _[__ f-- ~-=--I-· ------1-----. ~ - I - -'r- - -j--- ---- - -=---+...: --,---+----+---~ -~3·S - 1:::: - . ---i==->--- -=-r=±·------+-----+--1 : ~-:~--. -.--~l-. f-· . - R-=-~ -t=--f---= -~=---,-----=1=~ "" 5-:o--f------- t -- -f-·--i-~-- \~ --f-.-...-- ---l.--- ----r-·----1--+-·- -+---+----l : __ j_:__(i_ ___ ='-.[___ I -1-- :L'l 114 

··- -4:1 5·0 2.'6 S:7 "J(. i( 
-~~----+----l _ n. 5 ·-=--~ ~- ~r ~-- f--- ~ Jt ---+----J.--+----1 ~ ~-H---t-t~ ~-ff~- -·-- . ·~ ·-- t- +-~----+---+-----+----+- ·---t--+----+---+----+---+---1----1 Q :ji-=l-fLr--~=f=-r-=--=~---=--·-... [,16, ~~-~7(.4~c....--~-f--~---_·-:_~---_-4~~-------l+--_-_-_-4+_-_-_~-++-_-_-_-_~+---_~---:~-_-_~---~~~-----~--~----~---_-_-~-+~---_-_--~-:_~----_--~+--~--~~ ~---j-1\L --- - ---+- . w___j_SL_ ____ t-----l--+--l---+---+--·--1-----l---+---t----+--+-·--~--4 ;: ~:t=t=o _f~L-r--·- .. __ l.)j __ _j1 .. ~-5 ·:1(, . ·n s~ xf--lo·-0-- . S~ I ! --~c~~ -~-~0 ----+---+---+----t---+------j~---l----l~--~--~-~----+----+--~ : 10~~-- _ __Jit-- t----1-2.--r----t;~/;-lo- lt ___ -

~ ,.. 11 Q __ __ :u:~ _ I--~\':~-~~0--+----+----t--+------+---+---l--+----l---+---f...---l---+- <1---~...-+---l------1 ~ 11·5 l 1 ---~~7~e~~~-~~~~-~r----+---t----+---~--+--+---+---+---4---~--~----~--4 -· 12. 0 ;!, ,J---- ~'3(. -l--.3:::o_-l---l----+---+---+--+----+--+------+--+---~l- ~-1----t-----1~---l 12·5 • --~-~~~v~~·-l----~~---l---~l---+---l--~--+---+---+---+--+---4---l-----l--~------l 1 J' Q I '2.\12+-~f----+----f-----i---~---j.---+---+---+---l---+------f--+---l------+----l ~- i §F-~-~--+--~--+-~1--+--1--+--1---+--+---t---+--~ .LJ~: ~ __ c--==-~ -· - L-t~~~~t~.,-,-_-_-+-r---~-_-_-+-r-_-_-_-_-++-_-_--:___-_-++-----_--:___-++-----_-_-_+-f---_-_----++_-_-_-_-4+---------1+_-_-_--:___~-:_--------~-----_--:___~----------++-------.--++--------j-l 
'tiii;;im PER HOUR ~ -~_7 b -- 7f.'in2. (.t,S: b4~ ~AHLEH~ ~~~~~~f-J~-+-~u_~--+---+---+--+---+--+---4--+---!l----
~rAii!iARo[i£vi~TJoH -··--- _______ --+---+--+---+-·-+---l-------l--+--1----+--l---+-·--+---+---+---+--~ ~" '"" ·- --~ ~- +-1----+,---+---+--+--~--+------l--+---l---+----l----l-l-· 

'"""'"" I I I I 
~--J l_ll~~~~~~~~~~~~ 

~IORTH SEA INTERNATIONAL 0-GROUP GAOOJD SURVEY 

YEAR .. .. /'9..?.~ .. .. SPECIES .. ~t/('{/)_€f).~ ... ....... ....... .... . .. 



Table ll o ( corrtd o ) 

NORTH SEA INTERNATIONAL 0 - GROUP GA OOIO SURVEY 

H 
'fa 
BO 
st 
nfi Jqz 

IOit 'Ill. 
et JS't 
9 "" I 

i I ., 

I 
---~--" __ j __ 

: 

l _l ____ ---~---L--1----L-----'-- _ _____1_ __ '---------'--- _J._ __ _L __ l----L------'-----' 

NC,RTii SE:A INTERNATIONAL 0-GROUP GAOOIO SUR't~"Y 



E3 E4 E5 E6 [7 E8 E9 FO Fl F2 F3 F4 f5 F6 F7 FS 

-

50 

49 

-

G 



52 

5 1 

50 

49 

48 

4 7 

46 

45 

44 

4 1 

40 

39 

38 
37 

36 

35 

34 

33 

37. 

. r ) ) 

E3 E4 E5 E6 E7 E8 E9 FO Fl F2 F3 F4 F5 F7 FB F9 o 
----~----.-----y-~----, 6• 2 

T T E E 
20 20 2 7 2 7 

T T E E 
20 20 27 27 

E E T T E E 
10 10 17 20 21 28 28 

E T J · T T E E 
19 17 21 22 28 28 
T T T T E E 
19 21 21 22 2 9 2 9 

Cl8 T T T E E 
E 11 22 22 22 29 29 

r--4---T--~T--~C--~C--~E~~E--+---~-4---~~~--~~ Su 
23 23 23 30 30 

E C J E E 
11 23 23 30 30 

T 
26 

T T T 
26 26 27 
C C T 
24 24 27 

C C T 
4 24 27 

c c c 
2 25 25 

c c 
2 6 26 

E E E E 
1 1 2 2 

E E E 
1 1 2 

s .at.i.stic.:. 1 squares fj ~hed on 
s ecoud occasion ( 4 9E9 and· 
119E8 w..._ re fished tn ee time s) 
C ·; 1>_.~.r :.da. E.= Explorer. 
~ - J , >ha. . j or. t. T · T r hJ en s 
'i , J • • :.; c;,, re date s ( I 6- 3 0 J une 1 
-1 ~~- J2] !Y }_. ____ i _____ ..____.. __ __.__ _ __. 4 80 

4° Go 8° 10° 



E3 E4 E5 E6 E7 EB E9 FO Fl F2 F3 F4 F5 F6 F7 F8 F9 o 52 ~--~- 6•2 

5 1 

50 

49 

48 

47 

46 
I, 5 

44 

43 

10 

12 

0 36 
11 

0 

0 0 0 0 
0 20 74 0 

0 1 0 

1 0 
0 0 

0 0 
11 0 

1 1 

1 0 4 
1 

0 12 
2 

0 0 
7 0 

3 
0 

0 
0 

1 
0 

4 

0 
1 

o· 

0 

0 

J 

142 

6 

2 

0 

0 

85 1 

1 
10 

114 
0 

2 
1 

0 

0 
0 

1 

0 
0 

1 
0 

0 
0 

0 

3 

0 

44 

5 

-:od. Catch per l1uur. Upper 
f1gnre is frp· first: tim.e of 
sarnp .. ne; I.UWf.'r figure is for 
.. ~~-, .'t·. t:. ,.i'l"e. J, E. RU.lt£3 for thir 

n(-· ,., nplu e a· 49E9-4, 
4r;b .· ~. !J~ "standard areas" 

5 8° 

J - illar.k.ill£L bJr _ }1 e ~-.V...:...~·· --=..:J::.;..;:. n.::..::;e~_.-L___. 4 8 ° 
l/ 6° 8° 10° 



52 

5 1 

50 

49 

48 

4 7 

46 

4 5 

44 

43 

42 
4 1 

40 

39 

38 

37 

36 

35 

34 
33 
32 

31 

30 

29 
28 

E3 E4 E5 

108 

!---·--+-~ 

,------ --

~; t· --------
! l_• 

2 ~] 

E6 E7 E8 FO 

53 

Fl F2 F3 4 F5 F6 F7 F8 F9 

1:4 
liJ 

H;:; d ]c-::: 1·-. r; r 1
• ,. '~"'t h ) :. · T.Jpper 

~Tg;"J.re---;-6 ~0.t' first thY1{;:; of samp
ling, l0we.r Hgur f j s for second 
~L 1e of sa rr1pling Re ults fo r 
I n·r1 ·; _le ( f sarnpling are 

'n-,? Fs (J 5E8 , ( .. .4 · 11 standard 

62° 

rea" 
, .. ~rk.e)d .n1

1 
heavy line. ,

8
o 1 _____ L__ _. _____ L__ _ ~- ___ L~ _ _.________.. _ __. 

4 

2° 4° 6° 8° 10° 



E3 E4 E5 E6 E7 E8 E9 FO F1 
52 

5 1 
0 0 50 

10 32 

49 1 0 

0 1 0 

48 
27 151 0 5 3 

0 0 0 4 

47 0 0 0 0 

0 0 0 4 

46 0 0 0 0 

0 

45 
0 

0 
44 

2 1 0 0 
1 0 0 0 43 4 12 0 0 
0 

4 1 
0 

40 0 0 

39 0 
0 0 

38 
0 \.\ 0 0 

0 0 0 

37 0 0 

16 

35 
34 

33 

~~ -----~y~ ~ 
'1 r -~- -- f· . _ ->"""<------., A -
J 0 I · · ;/--r ·r-~ <0' I · L 2 9 ~ - ---- ---~J- -- -~---t - - -1 . - -). 

7G ,.-I" 1 . . I v '"• -
I 1 r·: '" 

636 

79 

10 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

F3 F4 F5 F6 F7 F8 F9 a 
·--yr;-r----r----r----r----, 6' 2 

0 

1 

1 

0 0 
0 11 

0 5 0 
0 7 3 147 263 

.Y:(j-J.:dn;_:_; r~t;~~.~h pcl ho·Jr. l_"pper 
figure is fo :"· first time of samp
Hng. T..~.~'N~r figure L. f,.,r second 

Hn,..:: •)· san pJieg. Results fo r 
"· ·rl · Fr P of ~Jar· pli 1'~ ~:.re 49E9 - 1 
j ·_.3 ·' t)· "S"t :::Jndard areas 11 

I ~) l__ -t - _I ~ ~ -)~ j L - L --- -J -- L __ _L ~··_:.:i·~ '='~ ~~:.Y_ ry:!~:'~!_i__.~.n_._.l.__---~... _ __, 4 Bo 
Oti 2a Llo 6o 8o 10o 



52 

5 1 

50 

4 9 

48 

47 

46 

4 5 

44 

4 3 

42 

4 1 

40 

39 

38 

37 

36 

35 

34 

E3 E4 E5 

------+ 33 / 
~--+--- "' 

32 

31 

JO 
2~ 

E6 E7 EB E9 FO Fl 

0 

0 

0 0 
0 

0 0 
0 

0 

2?2 :) -=.L --r~;~. -- ~ ~~ 

2 

0 

0 
0 0 0 

0 0 0 
0 0 0 0 

0 0 0 

{- ]' g~~ ~iL!L j~;?..H!~ (:£ f eh pP-r hou r 
p ~ .r bgurt~ '~ for fjrst tim 5 Q0 

of ocl .. ''1)1·ng . .Luvr':c f1gur e is 
for second time oi sampling. 
R ~ sul s ~ -,r th-' rd · ·_rnr of sam -

lJ r I J ·-v /-.. J _\ 

2 s L_ _I ___ r ~'~~-- L _ J ___ _]_ I_ __ L __ _j__ I ____ L__ 

(t
0 

t_/ /. 0 rt /. 0 l.() 



E3 

52 

5 1 

50 

49 

48 

4 7 

46 

4~ 

44 

4 3 

42 

J 7 
') r-
.) 

3:J 

3l~ 

-) '1 
,) ' 

/8 
2 7 r- -
r) C. ~ ---·· 
I [) ~ 

L . ) 'i r l j 

E4 E5 E6 

--

0 

. ( 
I , 
[ .'r.l l .. 

I, , 
'I 

E7 

- ---

0 

0 

0 

0 

" ) 

/ 

E8 
t 

0 

0 

1 

0 

0 

0 

0 

0 

0 

0 

o--

-- I 

E9 FO Fl F2 F3 F4 ~~ F6 F7 F8 F9 
6•2° --,--T-: ---- ~~,;--r-~1=~-,--

~ ' _, I l ;-~ 
- - --- ----·- r-----~· 

I~~~ I ' ll "· L~ T ·h 4 ·-121 ·-l ;;:~· ~ 0 

0 2 0 C}_(\:·) f 
.,_J ,.( 

0 6 0 

0 0 1 5 0 
6 0° 0 1 7 3 

1 0 0 0 0 -
0 0 2 0 1 

ol 0 0 2 0 
0 0 0 2 0 

0 0 0 0 0 
0 0 0 0 1 

0 0 0 1 0 
5 8° 0 1 0 0 0 

0 0 0 0 0 
0 2 0 0 2 

0 0 0 0 0 
0 0 0 0 0 

0 0 0 0 
0 0 0 0 0 0 

0 0 0 0 0 5 6° 0 0 
0 0 

0 0 
0 0 

0 0 
0 0 

0 0 
- __ _Q 

54 ° 
~ 

\-. - ---· -- t .:,. 

-';---- ~-~-r~ \ ! ~ 
I I \ ~ /1-- I / <r./ 

5 2° 

. l __ . L __ L 

t) 4° 



CV #Ke-ot/ 
Y' ~ ~ J.;/ ouvL (;,cJ>~. 

~ F'thl"-t /o ~ -l&?;adtjwYL 

V lltj<- ~ov lv~. ~ tt~~ ~ ftl'. 


