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INTRODUCTIQlT

e 'In 1976 'a ,'series of plankton emd younr; fish' surveys 'were undertaken in
, " ' ,,', 0

thc west centr<al Horth Sea betwecn thc north Horfolk coast emdlaH.tudc 56, N

and the east'cciast of England', a~d lonr,itude 2oE. Thc surveys vr-rc dcsigned

to study th~ intünsities of the spavmin~s of con~crcially inpo~tant fish near

the east'coastof En~land fron distributions of thcir er,gs and larvae; to

estimate abundancc and T'lortnlity in thc er,g and larval star,es, to deterninc

thc speed and direction of larval drift to thc nur~cry rrounds,and to study the

ecology of younr; 'fish in the nursery <:lrcas;

HETHODS

,e

On each cruise plankton and young fish vrorc collectcd on a r,rid of stations

(Fir,ure 1) usinr, the Lo~estoft nultipurpcsc plankton samplcr, a chanr,inr,net

sampler, n neuston net, a franctrm-1l and the intcrnation<:ll young fish traul.

Chlorophyll 'a" phaeopivnents, nitrate ,nitrite, phospha'te, silicate'~ :tem~era~ur~':
sallnity and transparency ne~surenents Here nade either continuously bYn~riitori~r.

• T

Nith clectricnlly recording instrunents, Hater taken fron Lf n depth usinr; a pUI"lp,

or fron analyses of si1T:1.ples taken at the plankton stations, fron variou3 dcpths'

using l!anscn water bottles. Sea bed drifters \fCrC relcascd on each cruise at

selcctcd !:>tations nco.r si~~ buoycd curr0.nt noter ri~s which HOre maintciined

throur,hout this serien cf survcys to provide infor~ation on residual driftthrour,h

this area of sen. Younf: fish collections tvcre nade ns they rccruited to thc

inshore nursery areas at selected bcnches usinr; bCClI'l trnuls, franc traHls and

push nets.

- 1 -

__ J

iud
Thünen



1

The plankton and youne fish are ~till bein~ counted fron thesc collections

but prelininary observations are ponniblc for thc spring spawnin~G of cod and

plalce fron countsof cod Qndplaice eßßs and larvae taken on thc first six eruises

between Junuary und April 197G, and fron the rcsults of national und international

O-~roup surveys conductcd in June and Septcnber 1976.

RESULTS

•intercepts of the re~rcssion linos of lOf,e nunbers produccd for ench devclopnent

stage plotted usninst thc avcra~c a~e. This procedure rravc cstinatcs of 1.06 x

1013 rl d 12. • ( )COu eger> an 3.39 x 10 pla~cc ef,8s. Thc nortalJ..ty rate per day Z .lClS

cstinated fron thc slopc of these re~rcssions at 0.14 for cod eE~s and 0.04 for

~laicc cr,gs respectively, cquivalent to 85% and'45% ~ortality betvrcen spatvTIinr,

and hatching (Fif,ure 6a and b).

Plaice and cod spawned in thin area of sen bctl1een Janunry and April in thc

deep lmter north of Flar.1borour,h lIead. Distributions of 3-day-old (stage 1) e~gs

of thc plaice nnd cod fron thefirst si~c eruiscs in 1970 illustratc thc rnain

centres of s~almin~ for these uro speeics (Fir,ures 2 und 3) and indicate that

the spmminp; centras noved in a north-ucsterly direction an the seRson progrcssed.

Larvae 'lhieh hatehed· fron these e~r,s also tendcd to· drift to thc north-llest initially.

and then to the ..lost or soüth-t.,rcst to coastal nurscry areas. Thc pattern has bcen

deduecd by cx~ninin~ patches· of dcvciopinr, e~~s and larvac on successivecruises

and thc final' distributions of O-v,roup fish in thcir nurscry areas (Figures 4 and

5) and is cohsistent 1lith 'the residual drift neasurcd fron current neters .and sea

bed drifter returns~' Thc residual drift Has tQT,lardn thc north or north-Hcst in

winter 'and enrly sprin~ in TIost of thc 1.,rater colunn and, in latc sprinp, andsunmer,

offshore at the surfacc abovc thc thcrnoclinc and onshore belotl thc thcmoclinc

(Ranstcr, lq77).

Production of plaicc and cod er,gs and InrvRe werc ncasurcd nnd seasonal

mortality curves constructcd for the erp, 8ta~es followinr thc tcchniques described

for plaice and cod in thc ·Southcrn Bi:::ht (Hnrdinr; nnd Talbot 1973, Hardin~ et aZ

1974) .. ·The total nunber of cgf,s spmvncd. W.:lS c.:lleulatcd. fo!' both npccie's fron the

- 2 -

j



...

These are thc first cstinntcs of eod egr, produetion fron thc Flanborourh

spawninf, grounds and indieate that thc spmming is of thc seme orderof naQ1itude

as that whieh occursat the Texcl spnwninr, ground in the Southcrn Bight, and whieh
13 13ranr,cd fron 1. 93 x 10 to 1.1G ~ 10 ce;r,s spmmed between thc years 1968 and

1971. The nortali~' in e~~s between spawnin~ and hatehin~ was about 10% lower

at Flanborough than that neasured in the Texel cm~ patches.

One previous assessment of thc plaiee spah~ings at Flanborough was nade

froIe! egg surveys in 1949. Sinee na neasurcnent of nortality HaG nvailable for

that jrear this assessment was based on thc production o~ stap,c 1 eggs and estinated
12

at 0.39 x 10 , vlhieh was approxinatcly one tcnth of the produetion of thc plaiee

e spawninc in the Southern Eight in 19l~9 (Sinpson 1959). In 1976 thc nunbcr of

sta~c 1 eggs produecd at F1nnborough was 3.09 x 1012 \lhieh is alnost ten times thc

1949 estinato and equivalent to the produetion in thc nain plaice cr,g spa~ming in

thc Southern Bight in 1971. This increascd production ostinate at Flanborough is

partly due to the more extensive survcy rrid used in 1976, but in also consistcnt

with 'thc overall inerease in plaien egr; produetion in tho ccntr,ll Horth Sea in

reeent years (Ennnister et aZ, 1974).

REFERENCES

BAHHISTER, R. C. A., HARDING, D. and LOCKHOOD, S. J., 1974. Larval nortality

and yearclass strength in thc plaiec (PZeu~onecte3 r7~tea8a L) IN: The

Early Life History of Fish, cd. J. H. S. B1axtcr. Sprin~cr-Verlag, Ber1in,

Heidc1berg and lTew York, pp. 21-37.

eHARDING, D., NICHOLS, J. H. und RILEY, J. D., 1974. Prclininnry cstinates of

eGg production und norta1ity in the 1968 Horth Se~ eod spawninr,. ICES

CU 1974/F: 21, 8 pp. Wineo)

HARDIHG, D. and TALEOT, J. l-!., 1973. Reecnt studies on the cr;r,s ,md 1ürvae

of thc p1nieü (PlcuronecteD pZatesDa L) in thc Southcrn Bir,ht. Rapp.

p.-v. Reun. Cons. int. E}:p1or r1or, 164, 261-25rl.

RM1STER, J. H., 1977. Resic1.ual drift regines off the north-east eoast of England

in 1976. ICr.S CH 1977/C:8 6 pp (PliITleo).

SII1PSOH, A. C., 1959. Thc spmming of the plaiec in thc Horth Sen. Fishery Invest ••

Lond., Sero II, 22 (7), 111 pp.



2°
1 56°I

• + •
1,

..
I

•
• + •

•
1•

I .

" 2° lC? 0° ." e,560, r--~-.,--r---r--:----r-'"1""---.--t--~----,r---r----:'--';';" __----t'. . i" I ., , • , • 1 ,
1 1 I I

f-. \ :. • +. . +. . +. . +. . + .
. , , , I ,
\ 1 I 1 1 ( I

I
I

·+ .

1
1

· + .
1

I

, I,,-
• -t.. •

/, ...
1 ' " 1
1 I
I.' 1

· i-/. . + .
..' ,
1\ DOGGER

1
1

· -t .

1
1

· + .
I
1

1
I

· + .,
I

1

I

· + .
••

1

I

•. + .
I
I

•
1

~-+ .
" 1

I

1 .
1 ,

••
1

1
" . I. + .

1
1. +..

•
, '.. +.

1

I

• 1- •

1. + .

•1 "

I
,I.+ ~

\ \ ~. .+.
~\\:' ... :.+. .+.

1 \ 1 ••
I'" . I 1

1
~'1"';) " 1 : '1 \ I + 1e\ • +. . +. .' . . + .

I I I •
1 1 I I

I- I!. ,
I' 1. .. +. . + .

) \: :

1

I

I • \. 1
1 '-".1

+ ~.

· · . f'·.: ....
, I
1 I
1 ",. ..... _ ....
1 ',. .""t

· -t ~. '. ~ .....,. I '.. '- ...
':- ... 54°
I

·+ .

11 BANKI •

. '-!- .. +.
~. ,
" • 1

-I'. 1

1
I.

I
1

·+ .

·+ .\ " :. ;'
: ~:+'. .+ .;.

.. .' \. .
, ""\ I

FlA~BbROU~> \ · +.
, . : HEA~H( "': .'

, .
~. \ \,: ~._.--. :.,...-. .. +...:__ .9"';- • _.~.+ .· , . ,

-

54°-

I

I

I· + .
•
I·

· + .
1

. I

I I· I I 1 .\



•

..

.........

..

I.

Figure 2

Distribution of stage I
plaice eggs on

successive cruises
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Figure 3

Distribution of stage I

cod eggs on

successive cruises
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Figure 4

Distribution of eggs,
larvae and O-group cod
on successive cruises
illustrating larval drift ..
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Figure 5

Distribution of eggs,
larvae and O-group

on successive cruises
, ..

illustrating l.arvcil- drif.t.·::. ,.: .
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