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Introduction

Glover (1957) has shown that marked changes in tho composition of the
zooplankton over tho north-western North Sca herring fishery grounds werc associated
with contemporary changes in that fishory. He also pointed out that o detailed
oxomination of the biology of the individual species is necessary to understand these
changes (Glover et al., 1961) - sce also Russel (1935).

The present paper will deal with the preliminary results of population studies

of the calanocid copepod Metridia Jucens Boeck occurring in tho area dealt with by

. Glover (1957) and Glover ot al. (1961). From the oxtensive work of the Recorder team
(Rae 1949-1957 o Glover & Barncs, 1959-61) it has becn shown that M. lucens appears
progressively lator from south to north in the north-east Atlantic, while in tho Worth
Sea, it has two periods of relative abundancc - carly spring and late autumn. However,
no details have yet been published of the seasonal changes in the stage composition
of this specics in the northern North Sca, and it is “alnly with this aspect of its
biology that tho present paper deals in a preliminary wa,

Mothods

All samples on which this study is based were taken by obligue hauls with the
Gulf ITI high-spced sampler frem ncar bottem to surface (Adams, 1962). Egual sampling
of all levels will bo of great importance as Motridia has been shown to undergo marked
diurnal migration (Rees, 1957), ard the distribution of tho immature copcpodites must
be limited in depth as the occurronce of young stages is oxtromely rare at lo mobres
(Rae, 1957 b).

Tho Gulf III sampler was fitted with a net of 0,231 mm mean mosh size; a
cemparison of the width of the cephalothorax with ths mosh aperture suggests that
‘ copepodite stages IV, V and VI will bc efficicntly caught, that probably at least 5of
of stage III cscapeo, and that stage II will only be caught in very low mumberg. Younger
stages have not been recogniscd in the samples.

The samples were sub-sampled with a stcompoel pipotte and the number of cach
stage counted in a ruled potri dish. Cophalothorax length of the females was measured
ith micromctor oye picces. Unfortunaotely, this latter measurcment was not included
as a routine part of the analysis during 1961, and this has resulted in the abscence of
data for Junec.

Results

It will bo convenicnt to describe first the changes in numerical abundance
(Figuro 1 h), population structurc and length of female cephalothorax (Figurc 1 a-g)
as recorded at station M («ce Figure 4) for which there are observatlons in March,
April, May, Junc, August, Scptember and November 1961,

The numerical abundance, total of all stages caught by the Gulf IIIL, increased
from March to April, romainecd about the April level until June, then fell to a low lovel
in August, but recovercd through September to November when lovels similar to tho
April-June period were again rocorded.

The March population was predominantly adult, with females of a modal
cephalothorax length 1.4 mm. The April population had roprescntatives of most stages
vhich can bo caught by the Gulf III, and stages III to VI wero present in almost equal
proportions. The fomalo cephalothorax had a mede of 1.6 mm but o small poak also
occurred at 1.4 mn.
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The May population was rather similar to that in April, but stage IV was of
greater importance. In Junc adults had beceme the most abundant stage presont. No
cephalothorax size frequency data were available for June but those for May gave a
mode of 1.8 mm. The August populaticn had two main stages - stage IV and adult - and
the size frequency data, extremcly limited as in May, gave a mede of 1.7 mm. Two main
stages werc present in September, stage ILI and adults. The length of tho female
cephalothorax had a mode at 1.7 mm. In November the late stages, V and adult wore
doninant, and tho cephalothorax length had a mode at 1.4 mm.

Figure 2 shows the seasonal changes in abundance of the early stages (II-IV)
and the late stages (V-VI) at station M. '

Turning te the wider area of the study, Table 1 shows the mumber of oarly
and late stages averaged for tho north-western and central arcas (Figure 4) in April,
Junc and Septembor 1961. These areas gorrcspond closely with areas A & B in Figure 2
in Rac and Reos (1947).

In April, the numbers of carly stages were similar to those of the late stapes
in both arcas, but they were two to three times more abundant in the central area..
In June late stages wore far more abundant than the carly, and were bwicc as abundant
in the central arca. In Scptember the late stages were also the more numerous, but
worc then more abundant in tho north-wostern area.

Discussion

On the basis of the data shown in Figures 1 and 2, it appears that the yoarly
cycle at station M was as follows: a predominantly adult goneration (A), with females
of modal size 1.4 mm, present in March reproduced botween then and the middle of
April. The numerous copopodite stages in April and Moy then appearced to have given
risc to the late stages recorded in June - generction B.

After June an interprctation of tho yearly cycle bgeomss rmore difficult,
probably because of the lack of data for July. Two features suggest that the females
proscnt in Scptember were not of the same gencration as that present in Junc - the
time interval, and the fall off of the numbers in August. It is moro likely that
the September adults belong to a goncration, here designated C, which wag dorived
from o spavwning about July, the early stages of which werse not sampled until August
whon they fomed the peak of stage IV. The gencration C, present in Scptembor as
adults, started to reproduce about this timo to give rise to a now goneration D, of
nodal sizec 1.4 mm, in November. No data ars available for December 1961 and tho
January 1962 collcctlions have not yet beon examined, bub it would not bec surprising
if another cycle of propagation began in this period so that genoration D was not the
sano as A of the following ycar. Rees (1949) has discusscd tho brecding of Calanus
during late autuan and winter, and Viborg (1954) has shown that spavming in M.lueens
takes place during this period.

Thus tho presaent data suggest threc new gonerations in the period April to
Novembor 1961, with the possibility of a fourth over winter (Figure 3). Tiborg (lcc.
cit.) and Rao (1951) suggost threc generations a year for Norwegian wators and North
Soa and north-cast Atlantic respectively.

It is now necessary to consider how the data for the wider area of tho
survay (Tablo 1) fits with tho data for station M. On the wholo agrecmont is good -
April appears in both as an important period of roproduction with carly stagocs
forming about 50f% of the total, while tho Junc and Septomber appear as months when
lato stages wore dominant.

Tho data prosonted in this paper give no conclusive answers to the problan,
strossod by Rac (1951), as to what oxtent the gonerations shown to occur in the area
arc duc to local breeding and what coxtent to recruitment from outside. It nust
not be thought that theso two procosses arc incompatible for, in the rogion of
station I, Craig (1959) suggests a net surface wator movement of 6 km por day while
at the bottom he gives o more tentative suggestion of 1 km per day. Thus, taking
an averago dovelopmental poriod of lo wocks - which our data would suggest - animals
living near the bottem would drift only 7o km (43.5 miles) during that period, while
animals near the surface could drift six times that distance - 420 km (261 miles).

In conclusion, it must be stresscd that tho datn prosented above aro only
tho results of o proeliminary imvestigation, which, it is hoped, will form the basis
for o more detailed study of the bioclogy of M.lucons. For oxamplo, an attcmpt will
bo mado to sample the stages not officiontly caught by Gulf III, and to study tho
depth distribution of tho different copepodite stages.



Surmary

Marked changes in tho composition of tho zooplankton over the Scottish summer
herring fishory grounds have been associated with contemporary changes in that
fishery (Gluver, 1957). A study of the biology of scmc of the constituent species
has beon started and this paper deals with the preliminary results for the Calanoid
copopod ietridia lucens Boeck during 1961.

The samples were collccted by cblique hauls, with a Gulf III high épeed
sompler, fitted with a mesh of meoan aperturc 0.231 mm. This means that probably
ot least 5¢% of stage III escaps, whils stage II will only bo caught in very low
numbers.

Tho yearly cyclc is described for one pcsition, station M. A geoneration (A)
proscnt in March gave riso to goneration B which bocame adult in June. It thon scems
that a spawning probably took place in July which resulted in copepodites at stage
IV in August, and adults in September - gencration C. This gencration then
produced the late stages present in November - goencration D. The possibility of
another goneration during tho winter months is discussed (Figure 3).

The dato for the north-western and c entral arcas in April, Junc and
Soptember are compared with those for station M and agrecment is shown to be good.

The problem of distinguishing local breeding from changes resulting from
woter movements is mentioned, and it is shown that these two factors aro not
incompatible. An outline of future work is given.

Refoerences

Adams, J, A. 1962 "Zooplankton surveys in tha northern North Soa
with the Gulf III sampler". ICES, Plankton
Comnittes, No.51.

Craig, R. BE. 1957 "Hydrography of Scottish coastal waters". Mar.
Res.Scot., 19569, 2, 3o pp.
Glover, R. S. 1957 "An ccological survey cf the drift-not herring

fishery off the north-cast coast of Scotland.
Part IT: the planktonic enviromaent of the
horring". Bull.Mar.Ecol., 5, pp.1-43.

Glover, R. S. 1959-61 "The continuous plankton recorder survey". Ann,
& Barnes, B. I. Biol., Coponhagen, 14, pp.67-69; 15, pp.58-61;
16, pp.76-8o.
Glover, R. S., . 1961 "An ccological survey of a Scottish herring
Cooper, G. A. fishery. Port III: geographical and ccological
& Forsyth, D.C.T. ‘ groups in the plankton". Bull.lar.Ecol.,5,
Pp. 195-2050
Rao, K. M. 1949-1957a "The continuous plankton rocorder survey". Ann.

Biol., Coponhagen, 5:pp.56-6c; T:pp.72-76;
8:pp.loo-3; 9:pp.113-17; lc:pp.95-9;_ 11:524-8;
12:pp.84-7, 6:pp.87-91,

Rac, K. M. 1957 b "A relationship between wind, plankton

distribution and haddock brood strongth". Bull.
Har.Ecol., 4:247-69. '

Rae, K. M. 1947 "Continuous plankton roecords: the copopoda in

& Recs, C. B. the North Sea 1938-39". Hull Bull.mar.Ecol.,
2:956-132.

Rces, C. B. 1949 "Continuous plankton rocords: the distribution

of Calanus firmmarchicus (Gunn.) and its two
formg in the Nerth Seo 1938-1939%, Iull. Bull.
nar. Beol., 2:215-75,

Reos, C. B. 1957 "Continucus plankton recordss the distribution
of Calanus fimmarchicus (Gunn.) in the North
Sga and nerth-ceastorn Atlantic 1946-19537 Bull.
mar.Ecol., 4:211-46.




Russel, F. S.

Wiborg, Kr. Fr,

1935

1954

-4 -

"A reviow of some aspects of zcoplankton research!

Rapp.Cons.Explor.lMer, 95:3-30.

"Investigations on zooplankton in coastal and
offshoroe waters of western and north-western
Norwey? Fiskeridirek.Skr.Haovundersgh.,11:246 pp.

Table 1. Average number of early (II-IV) and

shown in Figure 4.

late stages (V-VI) of M.lucens per m° for areas

Worth-western area

Central area

Date Stages No. per m No. per m3
doth March - II-1V 7 19
z2oth April, 1961 V-VI 8 20
14th-25th Juno, 1-1v 7 8
1961 V-VI 24 48
7th-22nd II-IV 4 4
Soptember,1961 V-VI 37 20
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Figure 1. a-g shows population structure on left, and length of female cephalothorax
on right, of M.lucens at station M: h shows changes in abundance of M.lucaens
at station M for ths same period as shown in a-g.
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Ficurs 2. Changes of abundancc of early stages (Copepodites II-IV) and latc stages

(Copepodites V-VI) of M.lucens at station M. Same period as shown in
Figure 1 a~-g.
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Ficurc 3. Suggested goneration of M.lucens at station M. Periods of presence
of stages II and III for which there is no direct cvidence marked thus?
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Figure 4. Chart showing north-western area, central arca
aud Station M.



