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Inveotigutiono on abundnnce and distribution of
herring larvae in tbo northcrn Uorth Sen und adja.cent
vmters in 1974

by

Eku Hull1beck

--------------------_._._---------
Summur;y:

The abundance of harring larvae was investigated at
94 stations cast und north-vlent of the Orkneys and in tbe
Aberdcan Bank region from 14th - 27 th September 1974.
The greutest larvne abundances in the areas investigated
were, as for several years now, observod west and
north-west of the Orkneys. The nl1mber of larvae found
during our 1974 investigations was thc lowest sinee
1969. As a result of tbis deterioration, the abundanee
must be regarded as below average.

Introduetion

The investigations perforrned since 1962 on herring lar­
vae were continued in 1974 during a voyage of the fishe­
ries research. vessel "Eisbär".
A research program agreed upon with the Soviet Union and.
thc Peoplets Hepublic of Poland on the investigation of
herring larvae nbundanee in the most important spawning
grounds along the eastern cc-.a:.ts of Scotland and England
beean in 1963 and has been car'ried out up to the present
with slight modificati9ns und only one interruption.
The results of our TIork huve been published by Hyronimcia
(1971), Schultz end Hahlbeck (1970), Hahlbock (1973) arid
Hahlbeck (1975). These publications end tho present pape:+>
eontain exclusively the results cf bur eontribution

towardo the joint progrnm.
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The investigations 00 the t1bund~cc€'! ,are iut~nded to
produ~e knowledge ~egarding the state of the spuwuing
otocks which can be del'ived. il'orn iovci3 tig(] ti::>n of: thc
Inrv<,H~ and to cont.ribute tc:wardB ~h,:} c:3tication of

herring l:,ccl'ui t:men t.. Such l:nol,':led.:;;e i:J Cl t prOBent perti....

cularly inportant sinc Oll for cxn1"lple, co~~orciQl herring
aatches are, duo to fiDhing rastrietions and prDhibition~

scarcely available fer estimating the state of the
spawninß DtoC~1. Thin paper will repo~t on the abundnncc
und distribution of herring larvae in 1974.

3. lIntertal and meth0.2.:!

Ichthyopl1.lnktctl otatiolls ware °i:Hl:lpled usiog the uHai"
plankton oumpler during thc period frorn the 14thto
the 27th of September, 1974 in the course of a voyago
in the north-western North Soa und west of the Orkncys
and Shetlunds (leES are:-\:) IVa 'lud part;ly Vlu).

Table 1 ohows the number of stations visited occordioG
to sub-iu'aus.

~O Period of tho investigations and nUciber of stationn

NU1'1bor of
stations

Aroa Menn tlunbor cf
horriog lal'llaC
per sq.rn. und
station

-~--------------------.;;;;..;;..;;..;;..;:::.;;;..;.;;...----

Time

•
16 - 22/9/74 EJst Orkneys

(aou.th of Fair 1n10) 33 Jt

24 - 27/9/7l t 1'101' fih-west 01'kncyn 40 i~

14 16/9/?!t Aberdeen Bank 21
(oouth of 570 ~5'N)

Thc eqllipment 'lud, tn pl'inciple" the methods uBed WDrc

the same QS those whieh have bean~used sinee 1970~



'.1:1w urIn pa ~?tDtÜH.W '[;,fore ~aL')plEHl' by dr.:y nnd by nigh t (Guli'

IrI p18J.1k,ton s:2:lpleJ.·~ huilti b;:1 UeOi:Lt.'s. Hydi'obioß, Kiel,

~f!u:.'n thioknG~f.i '120 IV). ~'he in<::liut"ld hzulü tJhich ara

1.1[a.1.'11 :f'ol.' hcrrlng ID;l:'v.:lo invo.'Jtlig,:d:ions warn p3 !"forz:ed

~Ehe <kpth of the "Hai n ',nw n.rm:L.tiorod <:rt '011 titations.
~nw tTapulH.H.H3 cubl'J-les2 dopi:h gauge (PURuiro) was usod
for meusuriD~ the douth. The snced cf the'ship and thec:..;: .. .I.,

dU1't'l'U5.on 01' the h.:nu \'Je.re; twed. ::w il balJit: f'0l" dete.t'l:'l.i­

IÜUG the volume 01' finhod wnter b{:\ct~uaG tha cUI'rent !:loter

(200 r;:m dÜ1I;H"d;er) in tb.B inlet cpcnio5 cf the "Hui" had
! 'q':]<>cl I'l'\hn "'re" o~·'t·Yl'"" Ha-,·jtl or""""-;!"!'? ""nu' thu'" the~".t,J.... ,"..A' .• J.. v '\-." ...... ..l.. .1..\". ~.-4_ j".Jl"''''U4..:-'b, c"" ..,. u

croLis-DlH:tion of thc .fished wi~ter, ifJ 0...C'2? :0.2 • On the
Hnmlmpti on i;ht~ t =.10 Via t(n~ fIC(;lliO.ula t08 bcflH'3 the opening

of t110 not y 50 1/;3 01.' ':7Jrl tier tU'O filt<'1.!'ed ovo.r :4 distaucc
of 1 nuutienl mile.
'ln,,, ;"P-'>'lP ~"r>I'L' 'p'l ..,t'·~ ~,·~'-t'~"'~Q· 0.' ff'l'" +.'1." ~l hl1nd n nc""'" 1 - 9__ 1..__ .... l_""U{.. :...l J.., ...,. \J ...._\-a",.J...L...l ...... ·""".4. .VJ... 1..;!J,.~ , ......4"",,. ~"'1 t.,;."ti:J, t

'''I

'}O ,- 19~ 20 - ;~9J 30 -.39 InJ.:'/ao/rJ.~.. In t:hu fißll!'ea,

tiH': nLEabcl'D of }.:u:.'voo h!:lve beeo urütcd to the abund.:mces
'1- :3 <:lna 10 - 39 i'o.r ].:'6[.j80rw cf clnri "':;,y. ~he total

nUnbDl" oi' Inrv~~e Wnf3 calculnted b~i m.ultiplylng thc plu.~

n~motürod ares by the nenn. nu~ber far the nbundunces

concerucd. The olmbera cf larvae have bean calculated
und dI.'mm sepdr'(.\ toly fO;t, thc: three f1i:~o gro~lps (10 rum,
'10 - /15 iX'..::..~ ,md ). 15 :1:r .Q:ld hf:ive b'.:'Gn :lQ:;::wrised to forr:1

•
thc total Dunher of a]} fi

-5-



of tho atatioo9 1ntho wholo of tho arOQ

•

inveqtigated zmd t;ho i,ota:;l ::rlJl:.l.bf)l~··of lurvno pOI' r:qmu'f)

mot.!.'o arn flho:;vu 1n fiß"ll..r.O 2n~

An for aDvercl yoprc, the grsutoGt abundancao cf larvao
in thc' urea i.nv.'JGtiga b:;d ~~J(;:,rü found in the l'c,t;iot1wor.. t
:-ind nOl"t;h-werlt of the OrkneysQ A rolntivoly ß,t'oatol'

nbunda:HH1 'bhnu in pl~evlous ycers \'JQS oLnerved south-oant

of thc Orkueys tbis year.

Tho ßreatest concentratioD waB' obaorvod went cf tho
Ol"kncys."\'ihol'e i t forms a' ,"H)ntümouo pattern wi th Q

ningle r03ioD tif concontr6tioril Ao 10.1973. thia arau
\flEW furthoZ,'ry(\Gt t;hCUJ Jn';'1970 and -197'1 .. A considernblG

abundanceto the uorth of tho O;r:'k~leys waG obso::::'ved in

1974 t os in 1973~ hut tue concontrution hora woo only
slightly lauor thun tho moio cODccntratioß (in 1973 it
wao about 50 % lowor than tbo sreatest conc6nbrution).

L(:)V'cl with tilo Mor'a~\i' llil"th;, morl,) hOl'ring fry, x'olctivü

to the conccn't!:otioUS\'j~wt; and fW.l.'tih-v,'on t of t;ho Orkmyo ~

ware CQught thon in 1973.Aa in 1973. tho larvae in
this ~rea uere morü thun 15 ~ long~

During 1973 DO larV36 were CQught on thc Aberdeon Bunk

(south of 5~}OtI5 tU) end only one hm'!'itl[5 lurvn w<:w faund

in #1974 Q

:I;'lgul'o '1 sUI'it.rnarisG}) t;110 di.atri.bu.tiuo of '~he lcmg·l;h of

tbo horring larvQBG The arithmotic maann cf thc length
differ only alightly in tho sub-arena Douth cf Fair
1810 und rlol'th-w.ent o.t the OrlmiJJIJ. In tho l>(Jgi.on with

tho highest concnntrntiooa (nortlE'iüst 0:1:' thc Orlmayn).
t;he majorlJ;] cf t ID lurvQo 2chi.Q'i,"ed 3 longth o.r. '10 ,- 1'/ ';:u J

w::: in the lU'DU D~,ut;h oi' tho Fa:'Ll::- Iülo vii.th n lowc:t>
concontr.ation~
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~J:l:üs 1'oou1 t differs some"iJ'he t from that üf previous

yonl's, thc lar'!u(} havlng, for e:;;mr:lpl~,. u length of

11 - 13 mm in 1973$ Tho moso longth for Dur ghole area
io grcn torthan in '19 173; :i. t m:w ~13. 5 r,l'!l in "1 971{ .. In

contX'ust tio prGvious ~".oars, tbe length diDtrl~mtion of
1;ho herring 1u1'vOO :Lr~'197/+ (see fig .. "I) resnltcd in a

curve with two peaks .. Larvae cf all oizc closnos
(f:lg. 2b - d) werc founet in the .r.,rea Wt"HJt Orkncys!

Shctlnuds (up to 5 lorvae/m2 < 10 ro.n, up tc 29 larvae/m2
" . ·2

in t;he size cInss 10 - '15 rum und up to 6 larv!Jo/m ). 15 mm)«

Small larvQc wore obuervcd priunrily oouth-aast cf the
OrlnlOY Ißlcm (fig", 2 b) .. rrh(~ I'lojori t;y o.f thc larvao

belongod to the medium class which wao found distributed
thY'oughou t the '.rhol0 itr'/ewcigalied <1!'C,) <)fl tbo predoruina­

ting aizo elaGo excopt in thc Moray ?irth region (fig. 2 c)~

Thc distribution pattern oi' th(H,e la:rvae corresponds to

that of '1973. Lurgo larvoo wcrrj obsex'vod in notcworthy
numbers in tho Morny Firth (fig. 2 d).

11 reIn ti.voly lligher number of lal'vao ware caugh t in th e

arC[l south of Fair 1s10 than in 197'1 und 1973 .. '.rho Stl,,'l­

pectcd drift f':r:'om the rogion weot oi' the Orkno:-rn-Shet;lands
ioto the North Sou appears to bo noticenble in fieures
2 a - <1 ..

Table 2 cont'ai.ns t:he estimate3 ,of thc herring larvae
abundnnt:G acoording to tilc throo !J1ZCl GlassoD and
nub-areQ3 for 1974 Dnd~ für compsrison, thc ootimates
frorn 1969 .H "1973. 'l}he vnlufJs for 1969 - '19 113 have bean
reviscd to t;:;:kf' the folJ.owing into con:Jiderntion: durine;

- 7 -
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- th'~ '",;"'~ .... Jl",n] ..:z",-l._,,,,~,-t ... nt'·! (',"'" "".;;J< 4u\,~, -':',"11"','''''l'1 4...·0""'., 19r;.Q 01' >~.973 ...'f.J 1~·."'b.1.M,"" >I t.Ji.>z.... ~'$tj"LI. ....._"'~~ "t.:.......:.';. u.J,~ ~ .."... "I.F l,;;", ... '\-;;,.)- J,........... '1#

u
tbe qu.rmtj.C;;j' ~n? 1Jh,jt~Cj.~ fifll'wd ''-:';';;0 b::li;Od. oul~! CO ~;lw

bauli.og !U'OOßSrl 1 ' \:lhG!'OfHJ in i;ho l~eV'iood vQluet; botb.
,. ~.

tho lO7joX'lng und th,~ llilul:i.üg' dintCücen of' tuu ~'Hain --,

hnva boan aODßidered. ~hiG Qcccunta tor tho ditfaroncen
in compr!)-:-ison 1;0 jjh~3 :f'l::::,oVlcH.wly 11Ublishod ifüli,IOO.

Tablo 2
T;t.~·l ;;mnbe.r· (:::c '109) of herring lervf40 in tho C.U:'CQ 1u­
vostiSütod in the North Sonaud adjacent unters frc~

-1969 to 19?1~_

10-15 ). '15 Total
rJ1I.1 .Wl1

l'o.ri()Q nn.mbol' (~"'10
v:t.atü.... mm
tionn

--..~ .~__... _\ll,---.~~~-..... ~_w ..--._ ---
Blt 16J

93 12,~

?/~ 11 11

94 55?

lt2 132

'~3 376

53 20"i

167 2,36

32

23 125

a

28 199

22

BUehun/AbElX". '
dGen llilnk 21.. 9.... 23.. 9~ 7'1 18

~~~~~~LQ 22.10~ - 27~10.?O 56
E::wti D.rknoYG

22.10. -25~100?O 37
1~a5t Shetl.ondBI
1m O:r.knoyn 26\t10....· 27\t'10" 'jO :19
~tfJ+-..122116e> 9.-' 2ß., 9f' 7'1 102
jSI.'1o't; Ol"kooyn

16~ 90- 23~ 9.71 44

TctQl 1'169 27.
~.,...
Mut Ol~1i:l1a;Y'3/

Shotltmds 2? »

fIT] O.rl~noY~:l1
Shü tlnndtl

~o~~li~Zl 13a 9.- 24$ 9.73 97
East Orknoyo

18. 9.- 20. 9~73 39
Aberdeen B~ll1k

13 .. 9.- '17 .. 9., 732l t

lHV O1'lcooys 21" 910"" 2 l :,o .90 '13 34
~!!l. '19.'l~ '14 e 9~'" 27.9.7'4 91t

East Orku. 17. 9.- ~2. 9.74 33
Aberd.Bank 14. 9.- 17. 9.74 21
NW Orkneya 2iL. 9."" 274> 9. 7l~ 'w

'138

5

133
57
36

21

79

695
'170

78

92

101 1013

.71 899
10'1 .328

51 "165.

47 160

-8....
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Campored with 1971 and 1973 (wo wore unable to investi­
gate the herring larvao abundnnce in 1972), thc low
ubundance in tho West Orkneys in particular reflecta a
remarkable deterioration in thc abundanco of the larvae
over ~be whole area invostigatod. The groutest difference
between our in"V'estigations: .iri 19'1't· Gl;\d those ,cf previolw
years 1a to be found in~hlßxeSion.

The abundoncc faund west and oorth"'i'1os1iOf thc Orkoeya
in 1974 i8 about1/5th of thc abuod~moo obsorvcd in

1973, whereas thc abundance cast of Fnir laIe in 1974
i8 rather higher thon that for 1973.

Thc numerical abucdancc vtllueo (see table 2) ditfer con­
siderably for,thc whole cf thc inva~ißuted aren trom
those for 1971 aod 1973 (altogether.sbout 1/3 of tAo
1973 numerical abundance valueo in 1974).

OUr investigatiODS for 1974 showod, taking ioto cons1do­
ration the compurable.perioda iovolved, tho low~st lar­
v~e obundances sinoo 1969 - nince the co~en.Qeme.·nt cf
our work to the weot and north-wcst'of'th&. Q~~neys. Tbc
faot thnt wo ~oro unablo to undertako inveat.igations in
1972 hos bean taken into consideration. The results of·
the lCES Herr1ng ~rvae Program of 1972 (SuV1llo, A~ sud
McKay, D.W., 1973) ind1catc the nbovo-aver~go numbora of
larvao for 1972, so that, in comparlaon to thf~ 1nteroatlon~~1

resulta, 1t can be seid that tho lowest number of larvae
'Bince 1969 was fouhd in 1974.

Wood (1974) stresses the importance of the herring larvae
p'roductiou in the region wost of IJOW Qnd its importanes
for intorproting thc rosultn of nIl llorring Inrvao investi­
gations in the North Sen.

Aocording to our investigntions nhich, GD in 1971 a~d

1973,extended beyond 40W10 thio year toD, the ~roblam

...·9-
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of d1atinguishing betweon liho lUl:'Vi.:l1 ubuudünce in IeES

areaVI Q from that cf tbe Dorth-wcntern North Sea
(urea IV a) canoot bu unsuer~d. As in 1973, thc larvao
ahowad ~ pronounced concentrution weßt of thc Orkneys

in 1974. In 1973 and 1974 it was rther west thun in
1970 und 1971 sad morged in 1973 und 197~ at thc oaotern
boundary with tho distribution uren north of the Orkneys.
The three aize closses of the hü~ring larvao occurred
in the same ratios in both sub-nreao.
In t he IOES areQ Y!a, tho larvae s tocr-a of dl:fforent 01'1­

gines oan IIJB rge.

Dur investigations h~ve producod no dir<ect proof' for Cl

largescale d.rift of hor.r.ing larv'ae from l~oW into tho
North Sei.1 which, howc;ver, ooeurs in nome years.

- '10 --
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