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Investigations on 3bund~nce and distribution of hcrring Inrvnc
in the nortb.ern Horth Sen end adjscent wnters in 1973

1. Introd.uction

The investigations on the herring larvae nbundDncc which h8ve
been pcrformcd since 1962.\'/o1'c ccntinued in 1973 during a VOYü80

of the fishcries rcscorch ship "Eis~llrtl.

A research progro~ ogreed upon ~ith the Peoplcc Rcpublic of
?olnnd nnd the Sovict Union for the investigation of thc'hcrring
l::lrvac obundr.nce in t..'le most importent Dpüv:nins areeD [llons: thc
cast counts of Scotlaud und England started in 1963 ünd hoc been

continued with only a cinsIe interruption (~e were ~~Dble to in
vestignte the herring lorvac Db~~dDncc in 1972) until the prc-
scnt tir:le.

Ihc rcsults cf our work from 1962 to 1967 were publishcd by

Hyl'o::ü~us in 1971, thone "for 1969 by Schult!; Hnd Hnhlbcck in
1970 und thone ;:"01' 1970 ond 1971 by Hohlbeek in. 19'73. T110 sbove

p'.ll.>licotionn 'ond this popel" o.eo1 exclunivc1y wi th the rc:::;u1 tn

01' our contributiontothe joint proGrm:l.

'Ihc invcstiGDtio:ls on tho herring Iorvnc nbundonce are inton

dcd to c111ri1';; the problem oi' recrui t:llent Dnc to cO:ltributc to-

v:ords n::;;ce:3s::lCnt oi' thc co:ninc :"081' elnones.
~hi5 pß~cr JODID with the nbundnnce vnd distribution of her

rin; lerVDü in 1973 •

During [3 vO~Jn[;e in thc north-v:estc:::-n, Horth Seo Dnd. wost or the

OI1~leys End Shet1cnrl 101eo (leES orcne IVo nnd portly Vln)) ich
thyoplnnkton stDtions were sompled durinc,tho period fram thc
13th to thc 24t.h of SeptcL'lber' 1..1:.11ng the "I1[;i" plnnkton Do::~pl(;r

nnd, in order to cO::J.pnrothc ~ntchcs obtoincd by thc "Hni" D!lC ü

I-in t; trawl) D l'in[; trnwl at 13 D tatiO:lS. Cnl:)! tho cl1tchC:G

obtDincu d:.th thc "l:!ni 11 nre: chO'.'.'n in nll tnb1cs t\nd :tiDurCG~



~t:8b10 1; Dstc of thc invostig3tions aud nU.::lber of statiorls
,~-----

:note

21, .. 9

Nu..t1bcr of
stations

20.9 enstern orkni:,;ys ' 39
(oouth cf Fair laIe)

2~~.• 9 north-\','es t Or}::neys )~'-

17.9 Abordcen Bnnk 24

Mann number o~ her
ring larvac/m2 end

station

5

53
o

Tho "Hei" stotion::.; ',':ero ot1::l.plod dey sud nicht (Gulf III pl,lmk

ton D8mplerfro::l 1.:0801'8. Hydrobio:J, Kiel, mit !i!onouu::, not, mesh

!'1etnl nct twcd only on Abel'cloen Br;nl:, I::.c:Jh 3iz.o: 355 !:~:; wirc

tllickrteC3; 224 r\~y)_.

~the horrinr; Im:voc

oblique hr.ulo u:3ing tho "HE,i".

pcrfo~ncd by thc usunl •
I'J.COI13 or ü wi.rü rope wi th [i dio~ctor of 10 L'1111 [lnd tlle I:1C[ln lwul

ing Dud lowcring npced was 0 .. 66 rn/c..

'l'he depth cf' the "Boi" \'lOD I'ccorued nt oll s tntion:•• On thc

Abcl'uccn Bank, the Bsrnplcr v/On cquipped v/i th a tl'nn:.Jcuccr fro::'1 0

not sounde!' which wen connectcd tc thc chip by Cl not GOUlt:::<:;r

cnb]~c in. oI-der to C11€cl( tllo dcptl1. 11'110 ni::lul tf111COUO t~SC oi~ [l v,'i:t'e

rope end n not Gounder coble !'cduccd thc stnbility of thc ~liDi~.

Stendy ancpling 01. oll dopt,h~ \'lOS not ponoible nt oll 'limos owinC

to the di:ri'ercnt lwuline npoücLJ of 'lIle coblc [lnd tl'Gwl ·::inches.

In 'lhc other 'w.orkinc Droan con'loining Ü10 runjori ty 01" the ota-

'lions oa:xlplcd during thc voynf:.,8, 'lhc J"upmHlSG coblel oeG dc~ th ::ac- •

'L(;r (:CUIHJNO) \,/OS u8ed. 'l'hc speed of thc chip ane. 'lh,; durntion of

'lhe heul were Ußcd os a basis far calculutinc the qunn~i'ly of

wo ter i'ishecl.

Thc unl:nov.n flltrntion rnte cf thc "H~li:' h03, in tho pos t, hin

dercd sui'ficlüntly gooe qunnti tntl\'G tlruüyscn.

Thc instDllütlon of 'lIla 1'10\'1 motel' (200' mm ulnnlctcl') in thc

inletopüning 0:1:' ,the "Hül" in 1974 will introduca 0 ncw quality
':';',

in thc future evaluütion of cotches obtDined by thin sompler.The
" , "flow'meter i3 colibrated by n fluid flow calibration dovico.

2.



Tho s,rea of tho "Hai" openlnß, end thuG thc crOGS acction
2of thc water body fished, in 0.027 m • On thu condition that

no pressuro wave i8 for~ed bo~orcthe not opcnin~, 50.0 cb:~ of

water are fi1 tered whi1e to",dng over orle nauticnl roilo.

The oreas of' thc rcgionsv:ith s,bundcncics of 1-9, 10-19,

20-29, 30-59, 40-49. 50-59, 60-69, ••• l~rvoc were ~ea8ured by
plDnimetr~:. The nbunduncics ore shown in thc 1'i[;.11'03 i::1 thc c[\

tcgorieol-9,10-49, 50-250 ena abovc 2~O 1'01' rcuoona of olori

ty. The total numbel' oi' larvclc waD c::ücul~\tcd by n:u1 tiplyinr.:

the me3:Jured Dreo by thc m.enn nu~bcr o:C ltlrVDC inthe recion

concerned.

-::ho numbers 01' lorvec v/cre colculotcd ahd drc',':n Goporntcly

for the thrcc sizc ßroups <10 m.:n., 10-15 In:::l t":nd >l~i m~ r:nd '1::01'0

sUJ:l1lDtcd to obtoin thc total number cf lr:x"loe CClu&ht.

Hesul ts

}~iburc 2 sno\':a the pasi tions of· tho stations in thc ':.'11010 oi'

thc invc3 ti.süt.cd orel) t080tller \','i th thc total m::.mber of 101''108

per square cctrc.

Thc highüst 1ürv!le obundoncies werc found, O::J for the lost

severol ;ycor's, to the west Dnd north-v:ost oi' the Or1.:noyo.

Tha larvoe werc concentrated ffiainly to the want o~ the Ork

ncys ,-..here they for:r.cd Cl Ginc;le continuous Dron \'li th D ;JinGle

conccntl'üt.ion. They were i'ound further to thc \'!cst tht,:l in 1970

and 1971.

'l'his wns ouc;mented in 1973 by a conspicuously dem~c distribu-

• tion northwards. of the Orknc~'s. Tho pro~ortion 01' IvrvDo >15 r::;.m

~as conspicuously IDrgor here than in the aren to thc west of

the Orkncys.

L(WG herring 10rvoe v/ero found in thc i.1oroy :Firth region thDn

iil 1971. 'l:ho lorvac hore cenerül1y cxcecdcd 15 rr'J:.1 in lC::1Gth. On

the Abcrdecn Bnnk, v:horo numbers worth mentio:ling würe 1~OW1d in

197.1'for the first time, no herring 101''100 wore caueht in 1973•
.:Ficure 1 gives on impression of the lcngth distribution of'

thü.herring larvoc. Tho meon lcngthd diffor in the subürCDS to

UH.: south of' :;;;'air Iele und to the north Vlest of the Orkncy 1eles

only insignii'icüntly. r.:ost lervnü in the aren VIi th the highe~t

3.



l':lt>t1nu.nrlCC (north west Crkneys) reachcd EI Iength of 11 13 mm.,
this olso Bpp1ying to the nl'e~) south ef ):'oi1' laIe (moan 1cngth:

12. tl· !:l':l) whero thc n1:mnda.'1ce \":03 not 80 hiGh./L~rV8e oi' .:;1J.

sizG clcGSCS ( lib~res 20 - 2d) ~cre founJ in the ~est Or~neysl

88011 larvoe wcre fcund. pr1cer11y in ·the nerthern port cf thc

whole aroo invcDtigoted.

'l'he :wjori ty e.f thc l"il~vae b;;lcngecl to tho rr.~~dium oi~cd. c;roup
"Ii:lüch formocl thu 101'581:: t ::d:::'i..1 Cl'OUp throu[;llOu t thc nI'ca inve::; ti

[;Gtcd. cxccpt in thc I.Tor~)y Firt.h region.

S,::.nll q\.wnti ticG oi' ler.;ü larv3c in notcworth:~r'conccntrEltionn

v:orc :found north oi' the Or};:.Li.C;Ys anel in thc !':oro;)' }'irth.

;'101'0 IDrvao werc :found :Jouth of Füil' 1810 thün in 1971. 'rhc

T)iDCUG~iorl

TnbJ.ü 2 ühOW3 thc eatil~lUtcc 01~ the herl'ing 1c.rvnc OCCUl'l'ence

in t.lle thrcc nh;ü ßI'OUPS pnd subnrcoG 1'01' 1973 to{;ot.hcr vii th

1.ho cst:lmntcs f'rcUl 1969 "nu 1971 i'ur' purpOGCS oL' cQ!!lpnl'i::wn.

•

Co:::pnrcd wi t11. 1971, a notcwol'thy improve;:wn t in "Lhc Inl'vne

lll.!unU[.nce cen bo seen, pnrticulnrly DS a re::;ul t of the bddi tion

BJ. ~n:'e[J wi th ü high ebundmwo ncrth. oi' the Orl:nc;)'G. Tho num8ri

e~.l1 vDInes 1'01' thc übuu<hmcc in 1.ho north V:O~3t Orkn(;;;'::; [lreo

(cee toblc 2) dii'fer conoidernbly ~ron those for 1971~ Our in

veatiBDtion~ in 1973 found thc hi01CSt obundnncic8 sinco 1969,
:;1 tllough i t sllould. 00 notcJ. Uwt v:c werG tuwblc 1.0 invIJstisntc

ÜlC lin:'vae dU:l:'inl; 19'1? Decpi tc Uds it.lpro':c~'lZ;nL, thc nlJundnncc •

uhould not be üsse::;scü [l3 nbove nvor-ügc. It 811ou1d ~lltJo bc rc-

rns!:lber,:; d. tllüt, Dccordin~~ to NELLE~!J H11d l'IEr.lr,DI." tolle n~{lo.t1 Ilüt

uscö in -el1O "H~d" i'cl' the :f'irot t.i:.:::c in 1973 11[;:J bottor :.'inh-,
ir:L; Pl'opo.l.~{icc tl18I\ thc I:H.:"llll not. C,);:~~p:il'od wi th tbe :::'8cul t3
0),' tho lCES 1972 progr~;:J. (Snvillo üud :.:c Ka;y) 1973), thc übm:

d5~COS in 1973 werc low~r thGh in 1912.

\','OCD (1970) oe Cl,lJ:.\ri r1[: ..; l'"'......
Cl"cn \TI [) 'NGst oi.' 1..11(,; 0r'l~Yle~{f~ ünd Sh(;tlerlCS ~)1·1()uld L)O sepnr'ütc:d

i'rOi>l t.lle IlJrvc;u in tbo nor-t:.b ':!ostürn r~OI't.h Sen (n:::'u:'\ IV n).

A"',....
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It hs~ not ~cen possiblc to Dolve 'Ll15.c problo~ by mccns of

our investi~Btionu which in 1971 and in thc yc~r diccUS3Cd
here went b0yond 4oW.

In 1971, t110 di:.::tribution oi' tho ID:_'vne ',':cc.t of: the Orknc;'ls

covereu 811 uninterl'uptcd <11'00 w1 th [l pl'(,nounc,)J. CO:l.8'..mtrntion

:t'(jgion. T1te '-~:::lnll lUld ~odil.l::1.c.i~cu Inrv:'ic :Co:'\]::,in~~ tJ1C larL;cr

pal't of' thc Inrvne \'J'Cl'l: oo:r-c I1U!!lCr'Otls iZl t!1t.~ '~c0tcr·n.. l)nr't of

thio concontra~icn areD.

nou..~cu<.l in ! 97), out i t '!fl:J Ioct"\ ted .f:'ul'thur to the v/os t thl.:fl in

1970 [mu 1911 and, Dt tl1\) büL'..m1ory of tb.tl J'l!f::ion, rr~crDod\':ith

propol'tion of If.u:'vüe )15 lG.:'d is ü180 cOHcpicuom:ly LTt'gcr in this,
ure u tl1nn "LO t11e v/es t oi: t11G vr·kJ.1 C:'1·:). T.b e ~:ll~111 :.'ncl out! i 'l':,tJ. si t: od

lorvDc i'ol'.::üne the unjor p:'lrt of' thc vbun<Jr.,ncc lndiclltc tlwt s

ccntl'Dtion

oi' herrin[j lürveo in '.:118 invGcti-

IJ'urJb(~r of 10-1 C·

?e:ei oel (10 ",.,i"P' ') >15 r:.l~'t 'rot.
fJt~~tiont1

,CL""-
l~.l~·l

'l'otBl 14.9 - ~' 10. {) 9 10') 3<:- 3(i5 149 Ctc>::>. .1 . ....-

.LaGt C1rkrlcJ' ~3
1,.., 9 - 20.9.69 38 ti 39 4- 49I •

.Abel'\dccn.. 13anl.: 14.9 - H;.9.69 2'~ 0.4 0.4
't,; ~ I' Orknc"J'tJ 27. Cl - ,. 10.69 21 27 32/, 'Il ') " 472,Ui'f -' I '- I
"'-1

S~l.(:tlDnd;j/,.
10.69 0.6 2G .. 6

... ') .10 :5 • 22 2 ".E • ):'[J ir' I~lc
,...::.'+

Tot~ü 1(,.9 - 2.'"3.9.71 102 163 521 (.') '7'76,..; (,~

ED~t.. ür}::,ne:/c 10.9 - 2:;.9.71 A } ':('? f"~ 51 1604i' "'l .I •• :;ö

J\bel'oecrl l~Dn}~ 21 .9 - 23,. 9. "r i 18 {) 69 r,,..
/ ....

r<\'/ Or~~11e:."g 2:5.9 - 23.9.7i 1 .~ 125 39·~· :} 1 5/12.t(V

~i:ot~l 13.9 - 2/~.).'l3 97 19:5 1·""f 14J t; ., .·t I".i,' ~

I 't , '+ J f ..I41~

}; r: ~J t CJ:2:.nc:/'~ 18.9 ")r- Cl 7') :59 .,
2~52 -~-~ ;~99(C • ." . Isle) t_V. -' . I::' l.J::.r

}.bGl'dec[i LDll}: i 3.9 - 1r/ S' t.
"/'f.. "! ,I

I • .-' l~ 't

." ~ i ():C~:~D.cy s 2i .9 - 24.9.7) 34 136 1., ... '.') 100 H354: I t...

?-



SummDriDint.;, i t mUD t be SDid thntlDrvne populntioDu of clii'

f'erent oriGincs enn mcrec in tlw IeES :::1'00 IV fJ in·8o:lc. ':lcoro,

bu t do not mcrgo rcr;ulorly. This problc~ \':ill rccciva l.·urthcr

attention in future invcstisntions.
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below 1sq. metre

Fig. 20

Tetol numbers of lar'lce
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