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ABSTRACT-- --
A trawling c'tu:,v'€y covering the Uorth Sea at 82 randomly chosan
stations ~lna made in February 1977. Similar surveys had been done
by SAHRBU~Gl; in 1962 and 1963. The results do not indicate very
largo chnngcs in thc distribution of tho common,stocks. Comparcd
with 1962, abundance has increased in Norway pout, sprat and
plaico, and abundance has decreasad in herring and long rough dab.
Thc positive differenca in Norway pout and sprat might be due to
year to year fluctuations in thoso relatively short lived fioh.

INTRODUCTION
During tho last 15 years the North Sea fiah stocks have undergone
romarl~able changcHl. Several demeroal stooks showed strong reoruit
mant with increaoed growth and earlior maturity. On tho other hand
the stocks of herring and mackerel decreased, at least partly due
to heavy fishing. Good information on tho population dynamics is
available on most of thc regularly exploited stocks, but only
from areas of main fiohing act1vities. Less data are at hand on
the stocks of tho recently exploited industrial fish and on thc
non-commercial fish.
From 1959 to 1963, SAlffiHAGE (1964, 1967) carried out twowinter
and two summer trawling surveys covering the whole llorthSea.
Fishing then was done with a 180 ft bottom herring trawl. To
achieve optimum comparability the present investigation wao
earried out with a net of tho same type. The aim was to study tHe
changes in distribution, abundance, growth and in age at first
maturity in a variety of species. This paper gives the results in
regnrd of changeo in diotribution and abundance, as recorded
during the :first fishing cruise of the nowly built R.V. "Poseidon"
from the 27th of Jan. to 28.th of Febr., and from the 4th to the
12th of March 1977.

MATERIAL ~1D METHOnS
According to the expected fish density the North Sea was split
into subaroas (fig. 1) tor a stratified sampling programm. A
total of 82 stations was divided among these strata, according
to strata size and density of the abundant species as expected
from SAHRHAGE's winter ourveys. Within each area the stations
ware randonly placed, those fa11ing on unfishable grounds
(shal1ow waters, stony groundo, oilrigs and pipelines) were
rejcctcd and replaced by another randomly chosen loeation.
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The 180ft herring bottom t=awl under use was made of perlon. It
had a mcsh size of 20 cm in the opening and of 4 cm in the cod
end. A towing time of 30 minutes was kept on every station, the
towing speed being between 3 and 4 knots. Most of thc catches
were obtained during day time.
Perlon netting catches more fish than a manila net as usod by
SAHRHAGE. Therefore the results had to be convertod from perlon to
mmlila on thc basis of the conversion factors taken from SAHRHAGE
(1964) in order to co~pare the previous results with those of the
present survey. The avcragcs of thc fish density werc obtained
without trucing thc stratification into account, i.e. the average
densiocy over tha North Sea. On overy station a vertical hydro
g~aphical profile was tukan by moans of a bathysonde recording
pressure, temperature and conductivity.
Except for small abundant fish in a few large catches all fish
were sorted, counted and meast~ed. Either total weight by species
or individual wcights were taken and in many eases otoliths were
obtained. Thc r8sults of inspections for parasitcs an carried out
for sevoral spccies are roported in a paper by H. MÖLLER (O.M. 1977,
E:2.0).

RESULTS
"

A: H.ldrographx
The distribution of temperature end salinity was faund to be
more similar to conditions in winter 1962 than to those in
1963. Figs. 2 and 3 show surface conditions,but ~s the tempera
ture difference was in no ease greater than 0.1 C, they may
be regarded representative for the whole water columno

B: Fisheries
The distribution of fish biomass, given as unit eatch by weight,
i8 shown in Fig.4, indicating an inereas~ from southeast to
northweat.
During thc survey a total nmount cf 55 apecies was cBught, ton of
thom are economically important. Tablo 1 gives thc total catch by
weight. The gadoid fiohes represent 82.2 % of tho total catch of
7875 kg; obtained by 82 hauls. Within the gadoids haddock and .
wh1t1ng were oaUght by equal ~roportions, each rapresenting
nbout 30 %of the totül catch, whilo ood reprooents about 10 %.
Tho olupeido a~ount to 8.2 %and tha flntfishoo to 6.7 % by
weight. Tho mOst nbWldant clupeid was the sprat. Common dab
rep:rooented the lUajOi:'1ty of the i'latfish. Herringrepresonted
only 1.5 % of the toto.l catcht 1.0. onJ.y about 120 kg of herring
Was önught düring th~ survey.
Tho rolo.tive denoi~y and the distribution of thc mos't frequent
OPOCiOB a~o shö\in in the figUres 5 to 15, showing 011'0106 repro
r::lentlJ'l.B ehe nue.'ber cf each spccien in tho 30 min haul. The dashod
linc tUld tho hatched ärea give thc aren cf ocour:renco found by
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SAHRHAGE in 1962, when hydrographical cond~tions ware s~iliar to
those in 1977.
~ablo 2 givoo the average catohes in winter 1952 nnd 1963 ao
!ound by SJUiRHAGE nnd tho averußo cntohQs of thiD ycar inoluding
the conycrn1on of the luttor tomanila stand~d. Ave~ages nre
mcan catchoB ef these stations where thc spooics was. caught.
~c~J~~~ Horrinß wao tound in ooall numuero all ovar the North
Sön wifh oorncwhat hißhar figuro6 nonr tho Germnn Eight nnd otf
tho nrit~nh ooa~t (~ig. 5). Tho ~veragQ oatoh (in manila Gtandc~do)
OhO";1,3 thr; dooli:nc of tha herring stOQlf n;tnco 196" whon tho1io wne
8"';i11 n.. grcu-t; ~"t;()c.k in the North

6
See.. 3:'@pultinß in' a total cammar...

oinl catch of mora than 0.6 x 10 tono~ .
.§.E..~E~tt Spre:t 1t,as mainly concentrated aaot of the Dogger bo.nk in ,
w~cors doopur than 40 m (fig. 6). Tho nroa of distribution was
1000 reot=icted thnn in 1962. In the northern part of the oontral
North Seu much ~ore sprat ware found then prev1ously. Unfortu-
nately no convers1on factor between perlon and manila netting i8
nvailablo. " , ',' '.' .

Poor ood: Poor eod was sporadically found all over the North See.
~Eere 15 no indieation of ehanges in distribution (fig. 7) .
conparedwith the results of SAHRHAGE (1964).
eod: eod ocourod all over the North Sea, the best ooneentrat1ona
00Ing located in waters deeper than 40 m north of the Dogger bank
(iig. 8). A eoncentration off Scotland could not be observed. On
thc other hand cod was found in thc southwestern North Sea. The
avorage catch per haul only shows a s11ght increase (tab.2),
although one would expeot a higher average catch rate, according
to the grant ineroaso in total eommercial catches of eod eines
19620
ffnddockl No changes in overall distribution was found. ,The dena1ty
increased trom the south to the north, showing biggest concentra
ticns noar tho Shetlands {fig. 9)0 The average catch was nearly
thc same ao in 1962 (tab o 2). Tho high numbers in 1963 ( are due
to the very strong 1962 year class •
Whitins: \ihiting showed no difterence in the distribution (fig. 10).
1~ was found 311 over the North Sea, but numbers per catch were
10\"1 on the Dogger bank and in shallow areas near the coasts. The
average catch (tab. 2) per haul was lower than in 1962 and 1963.
Like haddock whiting showed a verY strong 1962 year cluss, influen
cing the high average catches in 19630
No~~ax gout~ Norvlay pout was thc most common small gadoid found
nor~b o~ 55 Nt with great concentrations in thc deeper waters of
the northern North Sea (fig. 11)0 Thc concentrations were far bigger
than in the beginning of the 60ies, which is also emphasized by
the high average catch of 5284 specimens per haul (tab. 2).
Grcy Gur~ard: Gray Gurnard ~ccurs in medium depths and is missing
~cnä1Tow areas. The distr~bution did not change (fig. 12). The
average catches indicate a decrease in numbers during the last
fiftoen ycars (tab. 2).
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Lon~ rough dab: Long rough dab was mainly found north of the Dogger
ban (fig. 13). contrarily to the former investigationo, it was out
numbered by co~on dab in this area. Accordingly, the average catches
seern to have decreased (tab. 2).

Common dab: Common dab was found all over the North Sea (fig. 14),
"W1:El1 nigher numbers in the southern North Sea, i.e. in the ohallower
areas. As SAHRHAGE (1964) did not give the catch in numbers, our
average catch in tab~ 2 i8 also given in weight. The data indi-
catc a decrease in the abundance of the cornnon dab.
Plaice: Plaice was found uainly in the southern North Sea and
occäSionally north of thc Dogger baru{ (fig. 15). Different from
1962 ~ plaice ,....as found in tho central North Sea. Thc averae;e
e,\teh of "1977 is highe:v.- thUl1 that of 1962 and 1963 (tab. 2).

Lernon sole: The Lemon sole lives in deeper waters throughout the
centrull~orth Soa (fig. 16) only off tho British coast, it is
Io~~d iurther to the south than in 19620 Its overall distribution
~aD ~ound to be more cxtended than in 1962. The low averaee
catches on all sUJ:'Veys (tab., 2) do not permit conclusions on
the changos in density.
Starrv r~Yl Most common amongst the raysowas the Starry ray, living
nO~h'oi DOgger b~~, but only west of 4 E. In 1977 it did not reach
the Danish coant as nhO\~l by SAHRHAGE in 1962 (fig. 17). The average
catch did not change.

Other fishes
The follow1ng species ware only caught occasionally.

Northarn N. Sea Southern N. Sea....... _... __ ....... __ .. _... _----- .............. _----------

•

Maurolicus muelleri
Argentina sphyraena
Pollachius virens
Pollachius pollachius
Micromes1stius poutassou
Gadiculus thor1
Merlucc1us merluccius
Molva molva
Anarhichas sp.
Sebastes viV1parus
Lepidorhombus whiff-iagonis

.Yl1!eßU!~lz .§.i!!t,;:1.:9,uie.s: _
Cyclopterus lumpus
Trachurus trachurus
Glyptocaphalun cynogloosus
Psetto. mo.ximo.
Scophthulmus rhombus.
Phrynorhombus norveg1ous

Trisopterus luscus
Gobiidae
Roccus labrax
Trachinus v1pera
Agonus cataphractus
Zoarces viviparus
Callionymus sp.
Solea solea
Buglossidium luteum
Arnoglossus laterna
Raja clavata •

j



•

- 5 .. -

DISCUSSION
I ••

In goneral tho area of distribution of most species has very
little chnnged ii one compares tho ycnrs 1962 and 1977. Thora
io n slight tendency for cod, whiting, Norway pout nnd gray
gurnard to appear turther to thc south west than betore. Plaice
oxtonded its area to thc north wost.
Tho tigurcs presontod do not indicate large ohanges in nbund~oe.

This io partly in contrnot to tho changes in landings since thc
early 1960'S and to the results of variouo stock rOV~Ma prooentod
nt tho ICES-Sy.cposium on changos in North Sen fieh stocks and
their causcs, 1975. The largest positive ditforenco batweon
1962 and 1977 results'wcre found in sprat, Norway pout and plaice.
Howcver a compnrison bctweon tho two consecutive yenrs 1962
_an~ 1963 show;the grant yenr to yenr fluctuations in abundaneo
of tho firot two specie~. Catches were poorer in 1977 oomparod
''lith 1962 in whiting and gray gurnard and partioularly in horring

. ,and long rough dab. Thera are certain limitations to the compa
rioon between thc throe surveys and to generalisations tor thc
cntire North Sea. SAHRHAGE (1964) choose the t1shing stations
(67 1nd 1962 and 72 in 1963) mainly amongst trnWlablepositions
knO\ffl to the :f'1shing master ot RV UAnton Dohrn". By this he m1ght
havo becn binsod towards rieh stations •

.. Ileithor the earlior nor the prosont survoy covers the stony
grounds which eaused us to reject 22 %of thc randomly chosen

. stations. Acoording to fishermen some of those grounds are .
. rathor rieh in gndoids and flattioh und the same holds now foor·
.the vioinity of oilrigs. Similar surveys are planned tor August
1977 and 1978 und tor February 1979. ._'

•
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1: Total catch by weight (kg) and proportion of the total
catch held by the most common groups and species.
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Tnblc 2: o~tch and average oatoh ot thc most oommon Ncrth Sen
--------- tish spacies in the winters o~ 1962, 1~63. ~d 1977.

Dato. tor 196~/1963 und thc conversion faotor are
oxtracted fro~ SAHRHAGE (1964). For 1962/1963 only
tho otntiono situated within thc 1977 aren of inver
tigat10n havo boon takon 1nto aocount.
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Herring , , 1890 41(61) 46 4901:; 59(82) 831 3852 66(81) 58 12 0.2
,Sp:r.-ut 155 20(30) 8 45529 36(50) 1265 32818 67(82) 488 - -
Ood 546 58(87) 9 481 57(79) 8 1281 73(8~) 17 10 0.6
Haddock 11765 48(72) 245 72954 36(50) 2026 1:;055 65(79) 201 221 1.1
mdting 21842 61( 100. 326 41949 68(94) 617 17894 78(95) 229 252, 1.1
J.lonlay pout 12479 39(58) 320 45941 38(53) 1209 47838 48(59) 997 5284 5.3
Gray gllrnard 1707 48(72) 36 571 48(67) 12 905 39(48) 23 11 0.5
Long r.dab 4074 56(84) 73 3961 58(81) 68 269 51(62) 5 9 1.8
Plaioe 205 30(45) 7 141 23(32) 6 518 44(54) 12 17 1.4
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Starry ray 156 38(57) 4 100 30(42) 3 108 32(39) 3 4 1.4--- .. _--- - -- - -- I- - • 10 - _ • .. _-- -- - ... _.. - -- -- - - ---
Common dab+ 730 58(87) 13 463 61(85) 8 299 71(87) 4.2 5.9 1.4

•

+ Dntafor common dab are given in kg
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