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Introduotion

Glover (1957) hus shown that marked cha~~es in the composition of the
zooplunkton ovcr tho north-\'JCstern Horth Sau herrin; fishery erounds wero UG80ciutcd
with contcmpomry changen in th.'l.t fishory. Ho also pointed out that 0. detuilcd
oxnmination of tho biology cf the individual spccien is ncccssury to understand thcso
changcs (Glovor et 0.1., 1961) - soo also Russel (1935).

Thc prcsent paper will deal with tho proliminary results of population studios
of thc culunoid copcpod Metridia luccns Docok oocurring in tho 0.1'00. dealt uith by
Glover (1957) und Glover ct 0.1. (1961). Fron thc extensivo i,ork of thc Hocorder tcun
(Rae 1949-1957 0.: Glover &Burnos, 1959-61) i t hun becn sho;m that 1.1. lucens appours
proeressively luter fron south to north in thc north-east Atlantic, i~'hile in the Horth
Sea, it hao two periods of relative abundance - eurly sprin3; and lo.te uutu.":lU. Howovcr,
no detuils have yet been published cf thc scusonul chunges in the stage compositicn
of this species in the northorn North Sen., und it i8 muinly with this aspect cf its
biology thut the prescnt paper deals in 0. preliminary way.

Mcthods

All namplos on which this study is baned were taken by oblique hauls ";"Jith tho
Gulf 111 high-speed samplor fren near bottern to surfuco (Adams, 1962). Equal s~T.pling

of all levels will bc of graut importanee as :;:'Iotridia han boen shown to undel'go narked
diurnal migration (Rces, 1957), und thc distribution of tho immature copcpoditos must
bo limited in depth as tho occurrenco of young stages is extrcmely 1'0.1'0 ut 10 netros
(Rua, 1957 b).

Tho Gulf III sampIer ~as fitted with 0. not of 0.231 ~Xl mean monh size; 0.

ccmparison of tho i'lidth of the ccphulothorox \'Jith th8 mosh apcrturo aUGGents that
copepodite stagen IV, V and VI will bo cfficiently caught, that prebably at least 50%
of stage 111 escupo, and that stabo 11 1'Jill only be cauGht in very 101"J numborn. Youngor
staGen have not beon rocognised in tho sanples.

The sampIon were sub-samplod viith 0. stempel pipette and tho nunbel' of euch
staGe count8d in 0. rulod potri dish. Cophalothorax length of the :femalo::; i'Jan ~easured

with micrometor eye pieces. Unfortunatoly, this latter mcasurcmont TIun not includod
an 0. routine part of tho analysis during 1961, and this r~s resulted in the abnenca of
dutu for June.

Rcsults

It vIill bo convenicnt to describo first the changes in nUl:lerical abundunce
(FiGure 1 h), population ntructure und length of fenule ccphulothoruÄ (Figure 1 o.-g)
as recordod at stution M (seo Figura 4) for which there 0.1'0 observations in Ihreh,
April, 1,~ay, June, August, September and lTovcmber 196!.

Thc numericul abundance, total of 0.11 ntaGen cuught by thc Gulf III, inoroused
fron Murch to April, rcmainod about the April level until June, then fell 'Go 0. low lovel
in August, but recovored through Scptenbcr to Imvember when levels s~ilar to tho
April-Juno poriod were again rocordod.

Thc March population ~a8 predominantly udult, with fomales of 0. modal
cophalothorax longth 1.4 Trll':l. Tbo April population had ropros ontutivca of l:lOSt stabes
which can bo caught by thc Gulf III, and stages III to VI ware prescnt in alnost equal
proportiona. Thc famula cophalothorax h.'l.d anode of 1.6 n~ but a amall peuk ulso
occurred at 1.4 mn.
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The Muy populo.tion V:us ruther sinilar to tho.t in April. but stuGe IV Wo.s of
grco.tcr i..'TI.portunce. In June o.dults 1'..n.d bccene the most ubundunt stuCe prcGont. No
cepho.lothoro.x size frequency do.to. ~cro o.vo.ilo.b10 for Junc but thoso for r.fuy guvo 0.

oodo of 1.8 n'n. Tho August populuticn hud two nuin stugen - stuge IV und adult - und
tho size frequency cbta. cxtremc1y limited o.s in ~!a.y, suvo u mede of 1.7 o..'n. 1\':0 !:"ill.in
stabcs werG prosent in Sopt~ber. stage 111 und adults. The length of tho fenule
cepha10thorox had u oodc ut 1. 7 r...~. In Hovc::l.ber tho luto sto.gCG, V und adult were
dooinant, and tho cephalothorax length had a mode ut 1.4 rrn.

Figurc 2 shows the seusonul chunges in ubundunce of tho eur1y Gtuges (lI-IV)
und tho 1ate stuges (V-VI) ut stution M. .

Turning tc. the widür ureu of thc study, Tublo 1 Sh01':3 tho n'.r.l.ber of curly
ar~ lute stubos uveraged for tho north-wcstern and centrul ureus (FiGuro 4) in April,
June und Soptenbor 1961. These ureus Qorrospond closoly with ureus A & B in Figure 2
in Rae und Reos (1947).

In April, tho n~bers of early stuges were similur to thoso of the late stuGes
in both ureus. but they were two to threo times Doro ubundant in the contral urea.·
'In June luto stugcs were fur more abundant thun thc curly, and were twice as ubundunt
in thc central areu. In September the lutc stugos wero also the norc numerous, but
were thon more abundunt in tho north-western ureu.

Discussion

On the busis of tho duto. shown in FiGures land 2, it uppoars thut thc yourly
eycle o.t station Mwas us folIows: u predoninuntly adult generation (A), witll fenules
of modul size 1.4 ~, present in !~ureh reproduced betwoen thon and thc oidd1c of
April. The nu.'nerous eopcpodite stuGes in .lipril und Jlhy thon uppeared to ho.vo giv'on
rine to tho lo.te stuGes recorded in June - Gcneration B.

Aftor June an interpretation of tho ycarly cyelo beco::l.Gs ware dif~icult,

probubly beeo.U3o of the lack of do.to. for July. ~~o feo.turos sugBest t~~t the femo.les
prosent in Septcmber ~cre not of thc SUr:le generution as thut proscnt in Juno - the
tL~c intorvul, und the fo.l1 off of tho nu.'nbers in August. It is ~oro likely that
the September udults bolons to 0. genoration, here dcsicno.tcd C, which v:us derivcd
fron 0. spu~ning about July, thc eo.rly sto.ges of hhieh ~ero not samplod tL~til August
when they ~or.med tho peuk of stuge IV. Tho generution C, prcsent in Scptc~bcr as
adults, stn.rtod to reproduco about this time to give riso to u now gonerotion D, of
nodo.l sizo 1.4 nh'n. in Novanbcr. No dutu ure o.vuilo.blo for Doecmbor 1961 und t~o

Junuury 1962 colloetions ho.ve not yot been c:xn..'1Ü.ned, but i t VJou1d not bo surprisinG
if o.nothor eycle of propugo.tion begun in this period so tho.t generution D ~o.s not tho
so.no ns A of tho follo\'Jinr:: yeo.r. Rees (1949) ho.s dis eus s ed the brecdinc of Culo.nus
during luto autur:m and winter. and Yliborc; (1954) ho.s shovm tho.t spnvJnin,:", in M.luecmn
tukes placo during this period.

Thus tho presont datn suggest threc neW Gonero.tions in tho pcriod April to
Nov'cnber 1961. with the possibility of u fourth over winter (Figure 3). TIiborb (lee.
cit.) und Rao (1951) suggest three generntions 0. yeo.r for Nor~egian hators and North
Seu und north-cust Atlo.ntic respeetivoly.

It is no~ necossury to considor how thc do.to. for tho wider ureu of thc
survoy (TubIo 1) fits \'Jith tho do.tu for stution JlJ. On tho 1":ho1o agroetlont in good 
April uppours in both o.s an importo.nt poriod of roproduction with eo.rly sto.Ges
forming o.bout 50% of thc totul, whilo tho Juno und Septembor uppeur un monthn whon
lo.to sto.ges wore dominant.

Tho do.tu presented in this puper givc no cone1usive unsVJcrn to the problG..~,

strossod by Rac (1951), us to ~hut extont the Gonero.tiol~ shown to occur in tho uren
are duc to loeul brooding und whut extont to reeruitmcnt fro~ outside. It oust
not bo thought thut theso two procossos are incomputible for, in the region cf
stn.tion 11, Cro.ig (1959) suggests u net surfuco wutor movoment of 6 laa per duy whilo
o.t the bottom ho given a more tonto.tive suggestion of 1 ku per do.y. Thus, taking
an o.veruGo dovelopmontul period cf 10 ~eeks - ~lüch eur dutu would SUGbcst - unimuls
living nonr tho bottCtl \":ould drift only 70 km. (43.5 miles) during tho.t period, whilc
o.rrL~o.ls naur the surfaco could drift six tinos tho.t disto.nce - 420 ku (261 milan).

In conc1usion, it nust bo strosscd thut tho duto. prosontod o.bove ure only
tho rcsults of 0. proliminury invostigation, whieh, it is hoped, ~ill fo~ tho basis
for a r.J.oro detui1cd study of the bio1ogy of H.lucons. For oxo.mplo, an uttcmpt ,.-:ill
bo mndo tc ~nnple tho stages not cfficicntly cUUGht by Gulf I1I, und to study thc
dcpth distribution of tho differont copepodite stages.
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Sunmn.ry

1~rked changes in the composition of the zooplunkton ovar the Scottish summer
herring fishory grounds hu"'J'e been ussociutod viith contempomry cha.n[;os in thut
fishsry (Gluvor, 1957). A study of the bioloGY of s~~e of the eonstituent species
has been sturted und this puper deuls with the preliminury results for tho Culunoid
cop~~od lletridia lucens Boeek during 1961.

The snmplos were colloeted by oblique huuls, vdth u Gulf 111 high speed
snnplor, fittod with u moch of moun uperturo 0.231 mm. This meuns that probubly
at leust 50% of stage 111 eseapo, while stage 11 will only be eaught in very low
numbers.

Tho yeurly eycle is deseribed for ono position, station M. A generution (A)
prosent in Murch gavo riso to generation B whieh beenne adult in Juno. It thon seems
thut n spnwning probnbly took plnee in July which resulted in eopepoditos nt stuge
IV in August, nnd adults in Septeober - generation C. This generotion thon
producod the 1nte stuges pres0nt in Noveober - generntion D. Tho possibi1ity of
nnother gonerntion during the winter months is diseussed (Figure 3).

Tho dutn for the north-vJOstern and e entrul nrms in April, JtUlO and
Soptmber ure eonparod with thos e for station l'.I und ngrecment is shown to be Good •

Tho problm of distinguishing 10en1 breeding from changes resulting fron
wutcr movements is mentionod, nnd it is shown that these nvo faetors aro not
incooputihle. An outline of futuro work is givon.
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Tablo 1. Avero.ge nunber cf ea.rly (lI-IV) o.nd
late stages (V-VI) cf M.lucerß per m3 for area.s
shown in Figure 4.
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Fif,ura 1. o.-~ shows populution structure on loft, und lcngth of famula cophulothoro.x
on right, cf M.lucens nt sto.tion M: h shows changes in o.bundo.nCG of M.lucans
o.t sto.tion M for tho snme period o.s shown in o.-g.
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Fi~uro Z. Chunges of o.bundo.nco of oo.rly sto.gGS (Copcpodites lI-IV) o.nd late stages
(Copopodites V-VI) of M.lucens o.t station M:. SÜ,J.'lle period o.s shovm in
Figurc 1 a-~.

Adult

St. IV & V

st. II & UI
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Fi.~uro 3. Suggosted generation of M.lucens at station H. Periods cf prosence
of stabes 11 and 111 far which thcro is no c1.irect eV'idcnco Ir.tl.rked thus?

Figure 4. Chart showing north-westorn area, central area
a4d StC,tion M.


