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Introduction

Zooplankton Gurveys in the northern North Sea, with the Gulf 111 sa~)ler, were
st~rted by thc Aberdcen Lnboratory in the aut~~u~ of 1960 with the main purpose cf ob­
taining datn on thc total stending crop of zooplankton, and naterinl for population
studies of sclccted spacies. During 1961 the sampIes were also analyscd in detail for
all ap c cics, and as this is a relatively nevl nethod cf aamplinE; in this aren, tho results
may be of intercst for comparison with those ebtained by other workers, during the sa~e

pericd, using other ~ethcds of collection.

In this paper thc distributions of a n~~bcr of species will be given.

Detailcd results fron the sar.le survc;y's of thc stDnding crop havc been sub;:~litted

to Annales Biologiqucs, Vol. 18, and the results of a population stuuy of Motridia
lucens Bacd: are givcn by Adams (1962).

Hethods

The Gulf 111 sar.pler used in the prcsent invcstigations was thc r.l0dified form with
an 8 inch (20.3 cn) c.perture (see Bridgcr, 1958; Gehrineer, 1962; and Southuard, 1962) •
The n:esh hc.d a ncan a-pcrturc of 0.231 r.ln and ended in a detachablc silk bag. A Currie
and Foxton depth flow ~cter (Currie and Foxton, 1957) was placed in the tnil conc.

All hauls were oblique from near the'bottorn to surface, the ship stcaming at 6
knots. E:;tirr.o.tCG of most species were based on Stempel pipette subsarr:ples and thc flovl
meter recd.inc;s uere lwed to culeulate ucnsitics per m3 •

Steele (1961) - see also Gehrineer (1962) - rcported tr~t whcn a rrctal bucket was
used at thc end oi' thc net, the collectiom:: obtained were extrer.lely 81i1D.1l cor.pared Hith
those obtmr.ed lihen 0. silk bag vms uscd D.S the cod-end. To test this differcnco further
a numbcr cf experir.~ental hauls Here carried out and the results ero Civcn in Table 1.

AlthouGh these data suprort the suggcsted differencc, they c.lso suggest that the
discrepancy in not as great as criginally thought. If the results for individual specios
are grouped ar contoured in thc rrethod adopted by mQny workers, i.e. using the intervals

0.1 - 0.3 - 1.0 - 3.0 - 10 - 30 etc.
then in all but tuo cf t.he extlJ:":ples in To.ble 1 iho two methcds would give thü same result.
The two cxcept.ions are bOrUorlinc eases. Thc diffcrence r.uy be nore soriouG in stanuing
crop estirr,a tions, as there can be little doubt that the differenecs thc. t ean be expccted
in dr,y weight values fro~ year to year will lic betwccn rather narrOv10r limits.

Rcsults ~~u Discunsion

The distribü.-tion of Cahnus.

Thc distribution amI nbundancc of Calc.mls are shovm in Figure 1. (Thc two i'arms of
Calanus - finmarchicus (Gunnorus) c.nd helpolandicus (Claus) - were'not distineuishod.)
During M:o.rch, densities ,lore 10'-'1 throughout. the aree. investigated, but by April the
pOI)ulnticn had grcatly increc.sed with a r:arked eentre of o.bunclnnce tovmrds the north­
cast cf the area. The level cf ablmdance lmd docreascd by JUi'1e Hith tho rr,nin area cf
abundance to thc cast of 1 °tI. Thc September uintribution ,ms cor:pletely chnnged - an ar8<1
cf high ucmsitios e):tending south south-east from the Orkney-Slwtlo.nd Ghanncl.

Gibbons and Fraser (1937), on ihc basis of results for the period 6. April tc
4. May 1936, diseussed the i~portance of thc rocruit~ent of Galc.nuD fron thc castern North
Sea. Although thcir observD.tions were furLher north than the prcsent cbscrvations it
secns ~ossib1e that the 1961 April distribution LTIy also be related to additions from
the Norweginn Deeps. This possibility in dincusscd further oclow.

Tho SCllterr;bcr distribution ,vas very sUGGestive of an inflo'tl from thc Orkney-Shetland
Ghan~cl and thus agroed weIl with Recs (1948, 1957). As thc September distribution corre­
sponds fc.irly closcly Hith thc aren 'lhere priI::ary production rer:ains at n hieh level
during thc June to AUGust period (Stccle, 1961, FiC. 2) it is ~l::;o possible that thc
changing pattern of prirr.ary production Has pllrtly respon~3ible for the sec.sonal change in
the centres of abundance.
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The distribution of Sngitta elegans Verill.

Sini.lar pa.ttCTI1S of chc.n[';ing ccntrcs of abundnnce v1ere shmffi by Sagitta elega.ns.
Unlikc Cc.lanus, thc hiGhest densities of ~4 elega.Ds werG rccordcd in r'~rch und Soptem­
bel'; the high ~hrch densities were a.t two isolated stations surroundcd by 10w va.lues,
whilst in Scpter'lber thc areu of hiGh vulucs (10-30 per m3 ) WUG extensive a.nd covered
thc same areu a.s the ~igh Cal~n~ densities.

SOuthlla.rd (1962) ha.s suggcstcd that thc distribution of S. cleguns in u nur.,bcr of
ureas cnn be expla.ined on the bo.sis of it~ being a cold water stenotherm. In Tnblc 2 thc
different levels of nbunduncG of S. clega.n8, during Septerr.ber, are co~)a.red with thc
avera.ge surface and bo~torn tcmpcrntures, a.nd tcmpera.ture differenecs, bascd on observa­
tions rnc.dc at the so.me tirr.e 0.0 thc Gulf III ha.uls. The surfa.ee tEmpera.ture shons little
vo.rio.tion o.nd thc highest surfuce terr:perature is nenr the rr:enm:alue for the vrestern
area of thc Irish Sea in autur.n (Bowden, 1955, Fig. 3d) where Willi~~son (1956) reportod
s. clega.ns to be the dominant ehactogno.th, aml nhcre Southt-ra.rd (loe. cit.) ha.s correla­
ted its distirubiton Hith ter.;perature. On the other hnnd, averaGe botton temper~ture
rnnged fron 10.76°C Hhere S. elegans was relatively a.b~~dant to 7.35°c wl~re it was
nbsent. Thun, in thc present area in Septe~bcr 1961, ~. clegnns reachod highest densi­
ties in the area uith highest averabe battern tenpero..ture anel greatest ther:r.::a.l hcno­
geneity, but na 'V1ith Calo.nus thore is na ccncluBivo cvidence as to 1i1hich of the possible
factors v1cre controlling its distribution.

Centropages hQ~atus (Lilljeborg) und Tc~ora longicornis (Müller).

Colebrook et 0.1- (1961) hn.vc discusscd vrhethcr or not the North Sea populations of
these species are independent of otrer popula.ticns outside the aren. Thcir distribu­
tions in 1961 ure 8ho'V1n in Figure 2 0. and b. C. hanatus was ve~r restrictod in its
distribution o.nd it seems almost certo.in ~ ho. t -it Has independent of o.dditiorw from out­
side, espeeiully fro]';] the north-~lef.lt. T. longicornis on the other hand, had u roueh ware
general dintribution and there in nothing to sug:zcst tln t additions fra::! outside thc
areu did not G~{O ~lace.

~istributionof Centropages t~rieus Kr~yer.

This opoeies lms rceordcd duriq; tuo of thc sllrvoys - Mc.'lrch unJ. SC;Jtcrr.ber (Figurc
2 d). The September distribution showed tl10 contras of relative c.bundenca, separated by
an aren vlhere it 1JaS not recordcd. Tho two ureas rny or may not hn.ve been connectcd
shorcmard of the survey stations, but therc llas ulso 0. sli[;ht dif.ference in the modal
length of the fel::a.1e cephalothorax - those of the north-l'lest had a I10dnl lenGth of 1.3mr.1,
thosc of south-eo.st a mode of 1.2 Mn.

Thuo, as a].8') f01;lnd by Hae und Rees (1947), tbe prcsent data suCgests the develop­
ment of c. t}T-ieus in the south-east of the area nec~ngly independently of recruitment
.fron thc-north-uest. That thc north-'Vlestcrn POl)ulo.tion was sinilarly inde}Jendent is less
cleo.r.

The Cladacero.

Threo speeies of Cladocora - Evadne nOlurnnni Laven, Padon lcucko.rti Sars and
!:. intcrmedius Lilljoborg llore recorcled in 1m: nunb.,;rs (sec Tnblo 3). 'l'hc tuo specics of
Podon shOv1ed 0. rr..nrkod sensona1 0.1terno.tion; only P. leuckarti llas present in l~areh a.nd i t
was dominant in Al)ril, while only P. interl~cdius was found in Sc}.!te:nber. Sil:d.b.r results
are giyen by 1JilliaY;1son (1956). -

~. ~!dr:~ "ms present throughout the period of the survey, n.nd uas r.J.ost abun-
dant in September. Its distribution (Fje. 2c) hnd two main centras, one corresponding
vrith tho.t of Q. har:at1lG and thc other on thc uestcrn ed[;e of the NOM-1cgio.n Dcepe. This
laUer area eorrenponds well ",ith thc area of r:Jixing suggested by Steele (1957) 1958, 1961)
the vlC::Jtern bOU.I.'1da.r'Jr of vJhich is indicated on the cho.rt. .

It is therei'ore possible that E. nord:;;o.nni rlay ShOVl thc extent of the llestwo.rd
transport of vTO.ter from thc Norwecio.n DC(1)S 0.1'00.. due to lateral l:Jixing. llillorg (1940,
1944) and Ba.inbridre (1958) have both shütm t.hat E. nordma.nni is almost exclusively
eonfined to the Ui:;p(:r water layers (upper 50 r: inthe Os10 Fjor<.l; u:)per 15 n in Hordn.s­
va.:tn; upper 30 m in thc Firth of Clycle), nnd if this is true of the present area thon it
would bu 1wll suited to indieate the wO::JttlUrd r.ä..xing which is confined to thc vmter above
the thcrrr,ccline (approx. 30 n - Stcele, 1957). HOi/ovcr, E. nordmo.nni llas diDtributcd mueh
further VleBt thnn cXJ.::,eeted on thc thcory by April anel i t-had not cxter.dcd further nest
b~[ June. Thore mo.y have been an early t-lcstvard nixing brinGing llith i t lar[:;e nUI!'::.bers of
Calo.nus 1'lh050 aren of abund~Dce in also indiented on Firrurc 2c, ~lthourrh thera does not
seem to be any definite hydrographie evicl0nce of this.

It seen::; tr~t greo.ter attention should be pa.id to lateral eddy diffusion as an
ir:portant factor in the ::weding of the sholf o.rea of the northcrn l'Jorth Sen. .from thc cnst.
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H01-1CVer,urüike Evc.cl.."1c ''iThich seem~ to bo eanfincd to wn.ters n.bove thc thcrmoelinc, in
ma.n] species, e.g. Cc~nus differGnt stußes will be effeetcd to varying decrecs by cddy
diffusion, de;endinG on their depth distribution n.nd sec.sonn.l eh~~ßes in this fen.ture.

St1r.lf.ln.r:;r

Routine Gulf 111 surveys were recently sturted from Aberdeen to provide stunding
crop data, und the sur,ples are a.lso beinß ~scd in population studies of u nuwber cf
species. During 1961 the samples were a.r~lyscd in detail for Q11 specics, und it is
vIith this -pn.rt of thc i'10rk tha.t the presGnt paper deals. Tho other uspecta of it n.re
described c1scuhere.

Tho report thc.t a Gulf 111 vnth c. silk buC cod-end caußht mcrc tr~n one fitted with
u metal bucket cod-end Iod to further experiments "lhich Shovl tha.t for most purpcscs the
difforence, ulthaußh c. real ene, in smc.l1, but it may be more scrious in studizs af thc
stc.ndinG crop.

Thc distribution ana nbundance of CQ1n.nus is dcscribed. It is s~ßGcstcd that
additions from the NOTIvegian Deeps were rcsponsible for the April uistributicn, while
the ScptcLlbür distribution 1JUS 1inked with inflou from thc north-uest. lIovTOvor, thc
sen.sonal chnnges in Frim~ry produetion roust also bc considered as n possible cn.unc of
chn.ng0s in distribution.

The general sini1arity in distribution of Calanus, nnd Sn.~ittu e1cgans is noteu.
Follovling Southward 18 sugeestions, the terr:p('Y'o.ture nssocintions of ~. alcrms during
September ure given,but do not confirm c. cold wuter n.ssociation.

Tho distributions of Centrcvugc:3 hnr:m.tus :lnd TCr.lora lcngicornis shau that C. hamu­
tus "laS clnost ccrtainly sc1f contn.incd, but !. lonr,icornis mn.y 1'lell lm.ve reccivcd D:ddI­
tions from outside.

Centropuges typicus ~~s recorded in }brch and ScptcLIDer. Its Septer.1ber distribution
shous the prcsenec of n scuth-enst unit i'Thich seens to h~ve devc1cpcd independcntly of
recruitment from thc north-vTest.

Thc sensonnl ubunjnnce of the Cladoccrn is given und thc possibi1ity cf using
Evn.dnc nord~unni to indicntc thc "Testward mavencnt of surface watcrs from thc Norwegian
Deeps is discussed.
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Tab1e 1

Co~)arison of catch takcn by Gu1f 111 fitted with metal
bucket cad-end and silk bab cad-end

2.15
3.00
1.40
1.80

1.46
-1.31
1.43
1.56
1.50

1.66
1.08

Factor ef diffcrence
Bag> Bud:ct

in both

43
13

114
114

4
T­
6

25
13
46

1

~:~82)4)

11jundllnce

Bucket3 )
Entit?)

EstiJ11ate 05
per J11

BIlß2)

Ca1anus fiTh~archicus 63
Pseudo/Parllcalanus 17
Tomora lcngicornis 163
Ac~rtia 178
Centropages hw;nt~ 6
C. tvpicus 5- --"'-"'---Oithona 10
Poden intcrmedius 27
Evadne norurr:anni 13
Oi1opleura 99
Sa~ittll elegllns 3
PleurobrD:CiiIIl pileus 0.7 4)
?tan~i~e crop ------ 2.48

+) Clllcullltcd on basis of flow meter rcadings.
2) Average of 9 oa~~les.
3) AvcraEc of 8 ::mmples.
4) g dry wcight/l00 m3 •
5) Only those spccies which were weIl represented

sets of sampIes have been considcred.

•

-_._----_._-- -- -_. __ ... --_._--- _.- .._._---------- ---------------~----
Table 2

Comparison of density cf Sar~itta elc,,:;c.ns llith Ilverc.gc ::mrfllce Ilnd. bottom ten:perll­
tures, Ilnd surfllcc/boG tom tCnlI'erature difforcnccs during September 1961

Nwnber of Sllp;ittll elef;llns
per m:3

10-29
3-9
1-2

Absent

Avcrllge suri'llce
tempernture °C

12.47
12.96
12.82
13.63

Averllce bo-l:. tom
tCP1pcrllture oe

10.76
9.73
8.50
7.38

Averllgc tC~Jernture

diffcrcnce °c
1. 71
3.23
4.32
6.25

Number per n3

EVQdne nordmllnni
Podon leuckart3:­
~termedi~

Tllblc 3

Sellsonlll abundllnce of thc Cllldocerll in 1961

2.-17.~hrch 30.11arch-20.April 14r2S June

1 1 1
0.4 2

0.5

7• -22. Sept.

4

5
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