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Gran (1902 has divided the Norweglsn Sea din regions cach having its
charactoristic plankton community. Damas {1905) studied the copepods in the
central part of the Norwegiasn Sca and found 5 plankton elements, the distri-
bution of which he put in relation te the circulation of cuzxaztu; & hypwthﬁw

sis which was supported by Helland-Hansen and Nansen (1909). -

From the laboraterdes in Aberdeen and Fdin burgh oxtenesive invastmgat;uﬂk
aro done on the problem of the plankton indicators of hydrographical condi- o
tions in the area north and east of Scetland, Frassr {1952), in the seca around -
the British Islands, published especially in Hull Bulletins of Marine Esolu*y '
and in the yearly reports in Annales Biologiques {19%9»5&) (The continuous
plankton recorder survey).and irom Plymouth .ussell’s important wsrks, RIS

Last year Wiborg gave a lecture at the plankton meeting: Plankton and Hy-
drography in the Forweglan Sea, in which he demonstrated the quantmtatmve di~
stribution of the most important plankton animals. -

The material I have dealt with is smaller than Wiborg's. It is from the _
cruise of the "Dana' in the southern part of the Norwepisn Sea (from the Farces.
to maximale 659307 N in June and November-December 1951 and June 1993,

The guantitative distribution of the zooplankton in June {(caculated as
dry weilght in mg per naul of Hensen Net in 50 -~ O m) shows that the maxinun
populations 1000 - 6000 mg are found in eddies and border areas between at-
lantic water and the Bast Icelandic Current and partly in the Faroce-3Shetland
Channel. The smallest stocks {100 - 500 wp) wers found in 1) the coldest part
of the East Icelandic Current and 2) in the cosastal waters of the Farces.

In November-December the total pepulation of gooplankton was very lxttlg
in the upper 50 m from <1 to 260 mg dry weight per haul, average 68 mg.

The quantitatively dominating plankton animals Culuﬂul finmarchicug, -

(. hyperboreus and Pseudocalanus minutus hibernate below 600-1000 m deptl in
the Norwepian Sea, @stvedt (1955, .

Aleo the stock of other plankton animals is decreased exceedingly in the.
surface layers in the winter, In June 1951 11,880 indv. of chetognaths were.
caught in 34 hauls, in November-December only 16 indv. in 14 hauls.

The complicated hydrographical conditions in the area investigaied give
rich opportunity to the situdy of bioclogical indicators of the hydrourapﬁlmﬂi
conditions.

In general three patterns of distribution of the species of zeoplankion
are met with in the area investigated, where we have neritic, atlantic and
suparctic waternasses.

A. The neritic species have two nattarﬁm Qf di&tribution@

pes hamatus were only found around tha h@rsea inside t;L 400 Boeurye uﬂ GEF
& Shetland Tslands. These species were exclusively bound to CUa“tLl waters.

2. Wivorg (1954) hezs shown that the neritic species Temora longicornis
{Copepoda) and Evadne nordmanni and Podon sp. (Cladocera) are distributed from
the Farces to 65% N and Lvadne further from Jan Mayen to Norway. These Lhree
species had a characteristic distribution in June 1%51. Only a few numbers of
Fvadne (slide) were found at 4 stations in the Farce-Shetland Channel. But
north of the Faroces this species was found at 14 stations with maximunm popula-
tions in the mixing area of warm and cold water (up to 1200 indv. per buulj,
Podon sp, was found exclusively in this area (100-1600 ingdv. per haul). The
quantitéve distribution of Pemora longicornis was of a similar pattern as that
of Bvadne. It was found in numbers up to 50 % (37.000 indv. per hkaul) of the
copepods in the border area. '

The decapod larve had o distribution somewhere betwesn the pattern 1 and
2. They were found in majority around the Faroces and partly in the eastern ..
part of the Faroe-fhetlacd Channel. A few numbers were found regulary at the
stations between the Farces and the East-Icelandic Current. In November-Degeri-
ber 1951 Podon and Hvadne were not found at all kibernating as winteregge.

ne
t



iud
Thünen


| | SO | T o o
'.Tomora WAS foqqd only at 1h9pi t;gu of the . ﬁar0¢u and at two. L,dLLQH northe

ezt of thess islands. This indicates: thgi_iﬁ the spring thess 3'yp901ac'&?e_

carried from the Farces to the productive border area, where they sstablish )

Cgreat populations during Lbe-summcr, every'spring being dependant on new re-
cruitment frow the Faroes. S
In the atlantic and subarctic waters Calanus finmarchicus and Psgudocalanug
minutus are the dominating plankton animals constituting more than 90 % of
the nunber of copepods. oy o S
Both have maximunm populaticns in the border areas dbetwoen wars and cold.
water as alsc Wiborg (1954) has shown. This is a result of 1) the favourable
foed conditions and 2) introduction of new populations by both the cold and’
the warm watsrmasses. In the Norwegisn Sea the distribution and course. of the'

currents and watermesses are very variasble and complicated and therefore it iz o

often Jdifficult to judge by the number - eo ipso - of Calanus finmarchicus
and/or Pssudocalanus what sort of watermasses you have.. . BRI
v But an examination of the percentages, which Caianuﬁ finmarchicus =

oo L -
Pseudocalanus make up of the total populations of copepods, will indicate the
type of water. As mentioned these two specles are the dominating plankton ele- . . oo

mente. The maps showing the percentages they wueke up of the total nunber oi
the copepods will consequently be rei¢ected imapes of esch other. :

' B, The atlantic water is characterized by a very high Qgiﬁﬂu A,"?O
100 % of the copepods in June 1951 {(slide). This was the case in the Earaow_ o
Shetland Channel and in the area north and west of the Paroes. In the water of
the Bast-Tcelandic Current carrying subarctic water the Calanus % was low
(32 % = 70 %). The presence of this water 8Always causes decrease in the pere-
contage of Calanues as seen in the border areas and in the Farcve~Shetland Chone

nel into which a tongue of celd water is stretching. Also the coastal water

ars characte rlzed by a low percentage of Calanus (18,5 % - 68 % of the cope-~'"

_tJGpr _ PO
During the cruiss frow L. - 25, June 195% plankton indicators were uged
baetween the sitations (fishinp at a depth of about 35 m, where the herring
shoals are found) (slide). LAs will be secen later the populations of Calanu
decrease witsh increasing depth. This is the reason why the pbrceitdgégoL gﬂ
nus are so extremly low in the subarciic water (often only 14 % - %) cor
phred with the material taken by the Hensen Net {500 m) in June lQBl;_Inﬂthe
atlantic water of 89 - 9° in 20 m we have a Calanus % of the same size as in
June 1951, 80 % - 100 %.:A percentage of simiiar size is found in the areas,
where fo ngLes of warm water are stretching into the East- Iceldndlc Current, as
in the area wess of Icaland In the cold water 1ns¢d the 5° isotnerm in 20 o
depth wc nave a Calanus % in 1953 ranging from 14 % - 50 %, most fTQQULQtwy
30 % - 40 %.

ﬁwﬁpb the species indicating atlantic water are: Rhincalanus nasutus, _
Euchirella brevig, Centropages typicus, Acartia clausi, Mﬂcrogetelia rose;,
Conchoecia oEtisatm, Tonopteris Sph., Phyoophora hyvdrostatica. .

In an inhomogeneous ares such as the Norwegian Sea the p@pulrtlons-of -

plankton animals will be in different stages of dcvglopment in u¢ifarent QOQVu o

of temperatura,
: Tabel I. :
Typical populations of Calanus finm. in 3 different zones of temperatures

ighe_of temp. | The percentage of 5tageg of devalopm ﬂt
Date: o (in 20 m) TN, CODuE-COpoIIs COpeIII-_COpoIVa' eop.V..
18/6 1951. 50 ¢uo 2,60 22,8 49,2 22,0 1,7 1,2+ -
1576 1951, 62 C. Soox 2,7 21,1 2,3 2147 -
20/6 1951, 70 G - X 1,:{, 14,6 . 64,8 19,50 - -

The populations are about 1 cop. stage older per deg rﬁc warmer water*
During the hiberustion w%ich'takes place in cop. stage IV & V Ostvedt (19)J)
nis difference in uuvelopr@nt of the tm&sﬁ Df the popuiat¢0’a in thn uu”fmc
layers is equa ;zed



below the dquOﬂi$Puluy 1djtr from 100 - JO e Thres foatures .are coﬂapicuoﬂ3"'

_ ;_3.m75-'

C Whether you. look'upor the horizontal Qr-the vertlcal ulstrlbuimou of tbq
warnm & and ‘cold watermasses the populations of Calanus are &lthlbutGd in the
Csanme way. Vertically the two watorma5ueu_are aepaxatﬂd by = dis contlnulty

'layerv As a typical example is shown the conditions at. station 7635 from’
Cesstern border’ of the “asﬁ~¢celandic Current. & preﬁoapccd danOntlﬂulty luyﬁr"”
is situated hers in 50 m depth {slide). Hanls were taken frow 25 - .0 m and ™

in-the populdt”"nu Oi QﬁLal ilnm?%chlcuu above dnd belew tLL dlmcontiuult
layer.- : :  ;;1
1) The numbgr of Ccldnug in 100 - 50 m is only 16 7 Of thc rumbar in’ bO-w_.fﬂ
25,m and only 3 % of the rumber in 25 - O w. 5
' 2) In the hawvls 25 - O mw and 50 - 25 m ud?anu conbtitutuo TesSpe ﬁl§6 /-
and 57,0 % of the CUuwQOdS, below . the lecont¢nu1bJ'iuyzr only 56 % - {qa in the
ﬂcentrat part of the kast-Icelandic Current) LR
3} The younger stages cop. IT - IV are domznqtlng above the dlﬁcontlnuﬂty_ R
layer making up> 90 % of the stock. Below the discontinuity luyev Lop; IUwc B
- dulits constitutes 96 % of the stock.
- Q. At staticn 7635 the vertical distribution of Calanus . uypcwbore@u and
'Pwtudﬁcaluﬂu mlautuu.l* reversed that of Calanus flnmarchlcuse

Mt ?65), The vertlcal &l:t“lbuthﬁ off 1. a species praferrln atl ntic.amd
' C2e B nd . 8D€Cluu indicating subarcilic water. AR

Per cent of ths oopnpoio‘:-
3«» 2@ S o E .f?u : B
Calanus Calanus - Pseudoocady
go  po o 6o finmar. hyperbor, cminutug
o F ey : - e -
al | ! P 61,6 o 35,2
P g ST
& 57,0 545 DT
55 d. . e : SORUE———
. © 36,0 9,5 B 51,07
Loojg, hyp&rboxeug was not found in 25 = 0O m, in 50 - 25 m it corstltuted 3,;m’

(1685 indv.) of the copepeds, but bglow the discontinuity lajcr 9,? é (7141ndVV5
of the copepods. o o
This species has given name to the arctic plankton in the Nor wegman Sca,:
Damas {1905). The greatest populations are found north and no rth east ol Jan.
Mayen, Wiborg (L95& , The slide shows its distribution in June 1951 wiith the
cloge association to the subarctic water, where it occursd at most stations,
but only ird small populations {from a few to 1700 indv. per haul) always mak-
ing up a few % (maximur 7,5 %) of the copepods; By the Bast-Icelandic Gurrent
it is carried through the Farove-She tlahd Chan , where Praser (1952) have:
found it re“ulary - ' o Ry

Damas (1905) named the plankton of the central part of the Norwegismn Sea =
after Pseudocalanus. Wiborg (1954) found the areas of maximum populations of
Pssudocalanus minutus partly in eddies partly in border sreas between tempe-
rate and cold water. In the material from June 1951 the maximum numbers of -
Pseudocalanus were also found near the borders of cold and warm water (jO QOO-«_.P
60.000 indv. per haul, 50-& O m). But if you look at the cowposition of the o
- populaticn of the copepods 3 the whole ares, you w1ll flﬁd tth Pueudocaldnun_ﬁi'
-makes up the greater part of these in colder water. :

. The material from June 19 ; teken by the plankton indioatsrsg shows-the--ﬁ
same distribution, with asacecistion to the subarstic water in the central part.
of the Norwegian Sea. Here the demonsgtraticn of the presence or nuwbsr - g’
ipsc -~ of one of the three predominating plankton elements, Calanus finmarchi-
cus, C. hyperboreus and Pseudocalanus minutus is not sufficient for the indica-
tion of the type of watermass .. You have to. consider the qumntltatnve ru4atzor'
_betwoen the three species, ' ' : -
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m'” Tﬁb1e oo pgendocalenus minutus {1951).

 Zoné Qf:tempeﬁature_(zd_m;}f.” . Percentage (average) of:phe.¢§pepmd$;::"
4o . 50_\‘ e - T _ 35,0
B R SR 5502
60 . 7O - north of ‘the Faroes. : 32,7
7o . g0 f R | 52,6
go .. 99’} S . ' 12,4
The Farce-Shetland Channel:
1) Atlantic Water 1,7
2) In the tongue of subaretic water 13,0

Other specics indicating subarctic waler are Pareuchsta norvegica,Metridia’

égﬁﬁﬂ and Fukronia hamata. Im November = December 1951 Calanus hyperboreus

was not found in the upper 50 m, in the southern part of the Norwegian Sea,

and the stocks of Pseudccalanus and Calsnus finmarchicus wers very small.
Many of the specles belonging to the water of the intermediate depths

{(loo ~ boo m.), (@stvedt, 195%), submerged during the summer in the southerm

part of the Norweglan Sea, but were common in Novewmber - December in the up-

per 50 w.{Microcalanus,Scolecithricella minor and Pleuromamma robusba),

Thig Suazwer it was the intentilon to make extensive investipations of the.
fertility of the different watermasscs im the southern part of the Norwegilan

L method and compare the result with the distribution

Sea by meang of the C _
of zooplankton as the Norwegians have done in thehorthern part. Unfortunately

this programme had to be reduced, but it is the intention to fullfill the oyif'..
ginal programie next year. B
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