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Abstract

The aim of the paper is to determine the independence of popu­

lations of mass euphausiid species (Thysanoessa inermis and Th.

raschii) and the degree of isolation of their local groupings in

the southern Barents Sea. This question is settled by cvmparison

of populational and biological peculiarities of stabilized con-

centrations such as the age structure, abundance level, morpho-

log~cal indices, reproduction pattern etc.

It is establishe~ that the Barents Sea euphausiid population~,
,

are connected with the bulk of the north-atlantic superpopulation

due to transport of juveniles from the rich Lofoten spanning

grounds. The transport amounts to 22.5% of Th.inermis and 6.5%

of Th.raschii, and is not of decisive importance in existence of

the Barents Sea populations. The loeal groupings of Th.inermis

are isolated in the Coastal and Main Currents but eonnected within

the same water masses; local eoncentrations of Th.rasehii are

isolated even in waters of the same current.

Thus, both the populations of Th.inermis and Th.raschii as a
•prNRO, ~lurr:w.nsk, USSR

funk-haas
Neuer Stempel



- 2 -

whol~t and loeal groupings are independent formations in the

Barents Sea area. Coneentrations of Th.rasehii are isolated to

a greater degree. The isolation of loeal groupings ensures a

stable position of eoneentrations and aeeounts for aCgreat de­

pendenee of the Barents Sea populations on loeal eonditions •

•

• Ce travail a pour but deteroiner ltindependanee des popula­

tions des especes massives des euphausiides (Thysanoessa inermis

4t et Th.rasehii) et le degre dtisolement de leurs groupements

loeals dans la partie sud de la ner de Barentz. Cette question

est resolue sur la base de laeomparaison des particularites

biologiques des agglomerations stablement existantes: de la

strueture dtage, du niveau dtabondanee, des indices morphologi­

ques, du caraetere de la reproduetion etc.

On a etabli que la liaison des populations des euphausiides

de la mer de Barentz avec la partie prineipale de superpopula­

tion nord-atlantique se realise graee a l'arrivee du fretin de

4t

i

la region des frayeres riches. L'arrivee constitue 22.5% du,

nombre de Th.inermis et 6.5% de Th.raschii et ne joue pas le

releprincipal dans ltexistanee de la population de la mer de

Barentz. Les groupements loeals Th.inermis dans les eaux du

eourant eetier et prineipal sont isoles, mais ils sont lies dans

la zone de la meme masse dteau; les groupements locals Th.raschii

sont isoles dans les eaux du meme courant.

De cette fayon les populations Th.inermis et Th.rasehii dans
,

ltensemble, aussi bien que les groupements loeals sur l'aqua-

aire de la mer de Barentz sont les formations independantes. Les
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agglomerations Th.rashii sont isolees au plus grand point.

L'isolement des groupements loeals garantit l'emplaeement stable

des aggiomerations et determine grande dependance de la popula­

tion de la mer de Barentz des eonditions loeales.

Introduetion

During many years we observed the areas of mass euphausiid

eoneentrations to be eonstant in the southern Barents Sea (Dro­

bysheva, 1979). Regardless of the fact whethcr~the abundanee of

spee~es populations is high or low in the given year, the largest

eoneentrations were found within the depths of 50 to 250 m on the

Murmansk Hollow and Elevation, Kanin and ,Goose PlateatL~ and Shoal

of the Peehora Plain*. These eoneentrations eonsist of areto-

boreal neritie speeies Thysanoessa inermis and Th.rasehii whose

range is very wide in the North Atlantie, from 35° to 80 0 If

(Einarsson, 1945; Llover, 1952). Within these limits superpopula­

tions of the above speeis are represented with a eomplex of loeal

populations, more or less eonneeted with.eaeh other spatially but
~ .

isolated funetionally. The Barents Sea populations 'l'h.inermi's end

4t Th.rasehii inhabit the marginal north-eastern Atlantie and repre-

sent isolated formations in the general system "Iace of range"

whieh is typieal of neritie speeies. A large-seale gyre ineludes

both the vast spa~ning grounds of two speeies and transport zones,
~

and ensures the oeeurrenee of the whole funetional eomplex of

population within the Barents Sea waters (terminology is after

V.N.Beklemishev, 1960).

Dur task was to determine the independenee of the mass euphau­

siid populations and the degree of isolation of loeal groupings
*Terminoloßy of the bottom relief is given aeeording to
Matishev et al.(1978).
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in the Barents Sea.

Material and methods

The problem was solved on the basis of many years' observa­

tions on the dynamies of abundanee and I engtb/age strueture of

loeal groupings Th.inermis and Th.rasehii in the southern Barents

Sea.

The observations have been made within 30 years on expedition

vessels of the Polar Institute whieh every year eolleet 200 to

300 sampIes of euphausiids with trawl-attaehed nets (sauze Uo.140,

diameter 50 em). The result of an hour horizontal fishing at the

speed of 2.5-3 knots expressed in the number of euphausiids per

1000 m3 was assumed to be an index of abundanee. During the ana­

lysis of the sampIe the eateh was divided into speeies, the number

and length were determined. The latter was measured from the begin­

nihg of rostrum to the end of telson with an aeeuraey of 0.1 IDm.

Biostatistieal methods were used for data eomparison.

4. Results and diseussioni'

4.1 Degree of isolation of the Barents Sea

populations

The Barents Sea populations of euphausiids may be eonneeted

with those of the Norwegian Sea. Rieh spawnin~ grounds of neritie

euphausiids are found in the front area between the Norweßian and

Baltie Currents off the western eoast of Norway from 1~re to Lofo­

tens (Wiborg, 1954; Einarsson, 1945). A fltL~ of Atlantie vaters

flowing to the Barents Sea transports eggs, ßrowing larvae and

juveniles which dwell in the surface waters to the north and north-
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east. One may judge of the transport rate by the shift of tempe­

rature anomalies in the Norwegian Sea water masses (Boc~{oV, 8010­

nytsina, 1978) and by intensity of horizontal ~ater circulation

on the watershed of the Norwegian and Barents Seas (Kisljakov, .

19~, 1968). In the Norwegian Sea the rate of transport ~as no

more than 100 miles per month but on the border of the Uorwegian

and Barents 8eas it reached 250 miles. For 2- or 3-month period

of development the larvae extruded in the area of South Lofotens

may be transferred over400 to 500 miles, i.e. no further than .

the Nordkyn Bank and Murmansk Tongue. They settle within 25-30 oE•

Only the first batches of "Norl.'1egianU larvae may reach the west
. .

extremity of l\furraansk Elevation (32°E). Thus, the Kola Meridian

(33°30'E) may be regarded as a conventional limit of euphausiids

transport in the Barents Sea. The mass spa~ming grounds are 10­

cated further east. Therefore, it may be supposed that the bulk of

euphausiids east and west of i t are of different origin. 'Comparlng

the number of single-aged specimens in these areas we have a rou3h

idea of the ratio between allochthonous and autochthonous juve­

nilesin the Barents Sea population (Table;1). It is obvious th~t
,

the portion of allochthonous juveniles in Th.inermis population

makes up no more than one fifth of the total number while that in

Th.raschii - only one fortieth.

To refine the portion of transferred juveniles the length com­

position of both species was analysed. We proceeded fBom the

assumption that a 1- or 2-month disagreement in spa\vning terms

off the western coast of Norway and southern Barents Sea, and

also in the west and east of the Sea, resulted in the size dif­

ferences between juveniles of the same generation by 3 to 5 ~
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(BlizniehenkD, Drobysheva, 1981). Quite a nunber of alloehthonous

juveniles must eompose an independent length group. On the basis

of a eonsiderable ~ount of information for the 70ies the portion

of juveniles ,of diverse origin was ealeulated of the total number

of euphausiids from different areas of the Barents Sea. It turned

out that transferred juveniles of Th.inermis and Th.rasehii oeeur­

red everywhere and m~de up on the whole throughout the Sea 22.5%

and 6.5% respeetively. The figures eonfirm our earlier statement

that the transport of the first speeies is mueh greater than that

4t of the seeond one. Thus, only Th.inermis population is greatly

affeeted by the transport whieh is limited to western areas of the

Barents Sea. On the whole, the Barents Sea populations of both

speeies, espeeially of Th.rasehii, are quite independent.

•

4.2 Degree of isolation of loeal groupings

within the Barents Sea

Euphausiids are distributed inside the Barents Sea gyre under

the influenee of two mutually antithctie faetors: 1) f~ux of,
Atlantie waters defining the homogeneity o~'the speeies popula-

tion; 2) eomplex ruggedness of the bottom relief eontributing to

heterogeneity of biotopes. The oecurrence of loeal eoncentrations

ofeuphausiids in different biotopes may favour the formation of

populational and biologieal peeuliarities such as age strueture,

seasonal dynamies, morphologieal eharaeters ete. When studying

the biology of euphausiids the seientists noted many times that

their.~spawning,.began... in,_the same areas of the southern,.Barents

Sea (Zelikman, 1958), and'places of winter coneentrations were

stable with a eonstant ratio of both speeiesabundanee (Drobyshe­

va, 1979). It suggested an idea of thc existence of steady

-
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populations ITithstanding the transport. The comparison between the

long-term indices of eggs and larvae abundance of two mass species

on sections along the Kola Meridian (33°30'E) and those along the

normal to Svjatoi Uos Cape (40 0 E) showed that each species kept

persistently to a certain part of the Sea: Th.inermis - to wa~~

south-western banks and Th.raschii - to cold south-eastern shoals

(Zelikman et al., 1980). A stable ratio of these species abundance

in the above areas is indicative of a relatively weak horizontal

transport of eggs and larvae eastward with the Coastal branch of

the Murmansk Current waters otherwise their abundance would be•• equalized. It also indicates to the existence of independent

groupings of each species.
.

The portion of transferred juveniles in each group of the

Barents Sea fishing areas illustrates a degree of interrelation

between separate groupings (Table 2).

Judging from the data the portion of allochthonous juveniles

,

in both species is soall and does not exceed that of autochthonous

ones even in Th:inermis. As to the number the transport is equal

between the areas .but amounts to tens of spe'cimens in Th. ine~is

tt and only to a few in Th.raschii. The decrease in the significance

of transport eastward is easilyexplained by the increase in total

abundance of both species.

Thus, there is an exchange of juveniles between separate parts

of the Sea but it does not exceed the local reproduction. The

mentioned difference in the number of transferred juveniles of

Th.inermis and Th.raschii confo~s to various depths preferred

by them: Th.ine~is are concentrated within 150-200 m; Th.raschii ­

100-150 m (Drobysheva, 1979). On the whole, concentrations of
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Th.inermis are more mobile as they are in the zone of Atlantic

waters flux filling the deeps and washing the local banks TIhile

aggregations of Th.raschii are more stable distributing in local

gyres prevalent on the shoals.

The fact of partial transport of juvenile euphausiids raises a

question on the degree of relation between the local groupings~ To

settle it a statistical analysis of length/weight characteristics

of 5 thou. specimens of Th.inermis and Th.raschii was made using

the data fron the survey carried out in the southern Barents Sea

in winter 1974/75. The length was measured with a micrometer to

an accuracy of 0.1 mm. The weight was determined on torsion balance

of BT type with ascale to 100 mg and accuracy of 1 mg. The condi­

tions of ·weighing were stable: temperature - 20°C, humidity - 30%.

Weighing followed dryinß on the filter paper until wet spots dis­

appeared. For comparison the data were collected in 10 fishing

areas of the Barents Sea where concentrations of euphausiids werc

constantly found:

I. North-eastern slope of Murmansk Bank.
,

11. Kildin Bank and Western Coastal area. r

111. Eastern Coastal area.

IV. Uorthern slope of Murmansk Shoal.

V. IIIurmansk Shoale

VI. Northern Central area.

VII. Northern slope of Goose Bank.

VIII. Northern part of Novaja Zemlja Shoal.

IX. Kanin-Kolguev Shoal.

X. Uorthern slope of Kanin-Kolguev Shoal.

Age groups (fingerlings and yearlinGs of Th.inermis and

Th.raschii) were analysed separately. The length frequency
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distribution is given in Table 3. To eompare morphologieal cha­

racteristies (total length, length 01' carapace and total weight)

and to estimate the reliability 01' differenees between separate

eoneentrations in.body length distribution (L ) and in ratio 01'

carapace length (~) to body length ( ~-) a ~riterion 01' Kolmo-
Lo

gorov and Smirnov ( A ) was used and relationships between the

body length and weight (W) were eompared in different areas. In

the first t~o eases a null hypothesis 01' homogeneous for all

possible pairs 01' frequency distribution of the same ehnracter

was verified by A-criterion. The values 01' A-eriterion caleu­

lated for each pair 01' areas were compared to standard ones (1.36)

with the probability 01' 0.95. In the third ease the length (Lo)

was eompared to~ whieh was expressed for isometrie growth by

a straight line y=ux+b where x=Lo and y=~. Table l~ lists mean

weights for separate length eategories. The eoeffieients 01' eor­

relation and linear equation 01' the regression were caleulated

aceording to these data. Angular eoeffieients 01' the regression

straight lines were taken for indices 01' heterogeneity. To identi-
i

tt fy the groups 01' homogeneous eoneentrations by this eharacter the

null hypothesis 01' the regression line parallelism was verified.

It was Dade on a computer lIr..lir-211 aeeording to the program deve-

loped in PINRO.

~-eriteria ealculated for all possible pairs 01' areas pennit­

ted to unite the ßroups 01' areas with homogeneous length characte-

risties. The following groups were singled out for juvenile

Th.inermis (0+):

- Kildin Bank, V!estern and Eastern Coastal areas;

- Slopes of 1'J1urmansk Bank and Shoal;

,
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- ICanin-Kolguev Shoal, Northern Central area, LIurmansk Shoal,

Northern slope of Goose Bank and northern part of Novaja Zemlja

Shoal.

For olderspecimens of Th.inermis (1+) the division was smaller

and homogeneity of the lenßth composition was just observed in the

following areas: 1) Eastern Coastal, Uorthern Central and I'Jurmansl:

Shoal; 2) on slopes of the Goose Bank and northern'part of Hovaja

Zemlja Shoal.

The groups of areas ITith homogeneous 'composition are shovm in

Fig.1-A. It is seen that juvenile Th.inermis are homogeneous

within the Coastal Cur~ent but differ from juveniles of the ~~in

Current which,in their turn,are homogeneous in all areas washed

by these water masses from 38° to 52°N. Groupings of older speci­

mens are isolated even within the same water masses but the coast-

al areas and liurmansk Shoal are similar.

The results of identification of morphological characters
L,

relative to -~- coincided mainly with the index of homogeneity
L o

:of the length composition.
i

The data obtained indicate to the existence of 5 isolated

groupings of Th.inermis which are connected due to transport of

juveniles within the same water masses:

I - Coastal areas of Murman;

11 - Slopes of f\lurmansk Bank;

111 - Slopes of Goose Bank;

IV - Kanin-Kolguev Shoal;

V - Murmansk Shoal.

To determine the degree of heterogeneity of isolated eroupings

we compared the correlation between body weight and length with



- 11 -

equations of linear regression (Table 5).

The values of correlation coefficients close to 1 are typical

of many species of euphausiids which is indicative of distinct

linear relationship between the length and weight (Uauchline,

1967). The same was revealed for Th.inermis. Judging from the

value of angular coefficient in calculated by us regression

equations, there is some difference in morphological characte­

ristics between separate groupings of Th.inermis. The growth rate

in weight of Th.inermis turned to be similar, on the one hand, in

• coastal areas of Murman (I) and on the Hurmansk Shoal (V) to that,

on the other hand, on slopes of the 1Iurmansk Bank (11), on Goose

Bank (111) and Kanin-Kolguev Shoal (IV). Fig.1-B illustrates the

degree of morphological similarity of euphausiids from these

areas and their distinct division into two groups located in

different water masses.

The homogeneity of length composition of local Th.raschii

groupings ITas verified by analogy. The comparison of the length

composition by .i\.-criterion showed a close spatial coincidence

of groupings consisting of young and older:specimens (Fig.2-A).

e . In fact, each large concentration of Th.raschii· was independent

during the whole life cycle of this species in coastal areas, on

liIurmansk Elevation (slopes of r.Iurmanslc BanI,: and Murmansk ShoaI),

Goose Bank and Kanin;"'Kolguev Shoal. The isolation of local group­

ings was confirmed by verification of the correlation between the

weight and length (Table 6).

It is seen from Fig.1-B that all the groupings of Th.raschii

examined are isolated to an equal degree.

The degree of spatial isolation affects the formation of
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abundance of local concentrations. Judging from the mass charac­

ter of transport, specimens of Th.inermis are retained less

steadily within the brood stock than those of Th.raschii. It

accounts for smaller dependence of Th.inermis concentrations

abundance on local conditions of reproduction and survival. A

poor local recruitment of Th.inermis may be partially compensa­

ted by transport from other areas while that of Th.raschii is

practically impossible. That's why the abundance of isolated

Th.raschii groupings depends completely on local conditions. Due

to this fact the amplitude of the species abundance fluctuations

and its interannual variations are larger than those of Th.inermis.

The peculiarities of these species distribution in the Barents

Sea (more easterly distribution of cold water Th.raschii concent­

rations relative to more warm water Th.inermis) and different

pattern of their abundance dynamics resulted in sharp changes of

euphausiid abundance which wo observed in the70ies (Drobysheva,

1980).
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- 16 - Table 1

11ean number of juvenile Th. inerrnis and Th. raschii
per 1000 m3 east and west of the Kola Meridian
in the southern Barents Sea (for 1953 to 1975)

··
··
··
•·

··
··
··

··

:Ratio between:Per cent of
:the number of:transferreu
:"eastern" and:"western"juve­
:lIwesternll ju-:niles in total
:veniles :number

··
··
··
··

Areas

······

··
··

····

: Stage of :
: develon- :
: ment .. . --------~---

:west of :east of
:33°30'E :33°30 'E
· .·

Species

· . . . .· . . . .
------~-~~~~~~~~-~~~~~~~~~~~~------*

Th.inermis juv 89
ad 87

Th.raschii juv 20
ad 35

387
64

816
174

1:4,3

1:40,8

19,4

2,4
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Table 2

Average annual indices of trnnsport of mass juvenile euphausids

to the southern Barents Sea (for 1952 to 1980)

------

.
•

•

···- :.. - - - - -:-

Th.raschii

Total abundance; No. of transferred ju-
spec/1000 m3 :-~~~~~ .

:70 of total: 7

:number spec/1000 m"

··
•·

•
,.. -.- ... - - - ,.. - - - - - - - -- - - - - ,.. ,..

••··
· .· .----- ... - ... ~--------

:No. of transferred juve- :
:niles :-----------.-...--...--......... -.....-
:% of total: .? ;
:number : spec/1000 m •

Th.inermis
- ,.. ,.. ,.. - ... - ,.. - - - ,.. - - - ... -- - - - -- - - ~ - ,.. .... - - -- -- - ,.. - ... ,... - ,... - ".. -

.
:~ - - - ,.. - ,.. - ,.. - ,.. ,.. - ,.. ~ ~ - - - ,..
:Total abundance,
:spec/1000 m3
•··

Areas

··· .· .~--------~---------~---

._------------
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Length fI'equencies of Th.inerr:lis and Th.raschii in different areas
of the southern Barents Sea (survey in 1974/1975)

Th.raschii

Number of specimens

Th.inermis

·o
Age group : Length,

• IIlIIl·· ---~------~---------~----~---~-----~~--~--~· .
o 0 I •• 0 TI • III •nr 'YI • YII 0 X • I • TI 0 lli 0 nr • Y 'YI °m 'Ylll • IX • X· ....J..J....... ~. . . . . .· .

-~-'----~---~-~~------~~~~-------~----~----~~~~-~---~- ---

---~~~~----~~-~~~~~-~~-~-~~~~--~---~~----~-------~--~- --.... 0
o..
-~------~-~---~-------------~---------------

The limit between age groups (18 ~~ for Th.inermis and 13 mm for Th.raschii) is taken by us
on the basis of mass biological analyses. .

')4'f.J

GG
74
G()

{~

69
GO
43
26
7
3

1+

•

6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28

o
o
o
I

18
25
36
26
22
20
14
10

8
17
47
26'
30
13

9
5
4
o
I

o
o
o
3

17
49
71
92
89
70
46
22
24
22
36
34
31
18
8
8
I
o
o

o 0
o 0
8 5
I 19

11 46
26 63
46 67
50 43
52 29
59 3tl
20 8
21 5
13 6
17 I

6 1
9 3

11 4
2 2
1 0
o 2
o Io 2
o I

o
o
o
7

20
41
66
72
45
32
21
21 '
15
14
22
10

7
'4
1
I
o
o
o

o 0 0
021
o 14 11
7 13 :f3

17 28 67
53 54 36
55 84 2I
40 74 9
15 48 10

5 19 21
2 2 '16
2 2 25
3 0 25
1 2 37
1 3 '7<3
I 2 48
o 3 35
1 I 17
009
I 0 4
o 0 I
o 0 0
o 0 0

0'" 2
o 13
3 28

13 49
28 78
33 25
19 15

2 5
3 6
4 6

12, 5
20 10
27 18
37 39

107 S8
89 35
88 23
64 15
27 0

3 4o 0
o 0
o 0

o 0
6 4

15 16
36 49
60 97
29 62
10 42

3 3
4 5

12 7
22 17
28 15
2ß 35
50 26
51 76
37 43
22 24
8 17
o 5
6 3
7 0
I 0
o 0

o 0
2 9

16 43
30 60
61 111
51 ß8
31 35
6 14

3 3
11 10
18 7
29 16
31 10
50 14
76 29
/1/1 19
41 29
23 2I

9 7
3 10o 0
o 2
o 0

o
29
85

131
170

72
11
11
2'
3
8
3
4
3
4
3
6
3
')
f.J

2
I
I
o

4 0
17 3
55 59
73 146
68 224
22 101
14 31
4 1
I I
o 2
o 5
I 6
6 13

10
15
2I
63
47
50
34
18

8
o

••
Roman numerals stand for names of the areas mentioned inthe text (po7) •...
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Mean weißhts of 1 specirnen of Th.inermis and Th.raschii in different
length groups from the southern Barents Sea in winter 1974/75

Table 4

-----~-------~--~~-------~---~--~---~--~-~----~--------~· Vieieht of 1 of Th.inermis, mg · Weight of 1 of Th.raschii,• spec. · spec. mgLcngth,mm ·.- .. ,.. .. - - ",. ....... -- .".. - ,.,. - ,.. ... - - ,.,. ,... - ,.. .. - ,.. .............. -- ,.. ........ - ... - ... - - .... - - - - .......... - ..· · • • · · • • ·· 1 · 11 • III · JY • Y · I · II • li1 · IY Y• · · • • · • • • .• • · · · · • • · •- - - - ... ,.. - - - - "",. ,.. - - .".. ... - - - ... ,... - ,.. ,.. -- ,.. ,.. ... - .. .".. ,.. ,.. ~ .. - ,~ ... - ,.. ... ... ... - .... -- - - - ... .. -- - - - ,.. ,.

8 - 3,5 5,0 - 3,0 2 0 4,0 3,0 2 8 2,59 2,0 5 0 4,8 5,0 4,0 3'0 3,5 3,5 4'2 4,010 5 3 6'3 7,4 6,5 4,0 4'8 5,7 5,0 5'0 4,66'5
,

6'5 6'511 .7,7 8 7 8 7 7,3 7,3 6 3 G 812 7'8 9 0 10'3 10'0 7 8 7'5 9 5 10'0 8'3 6'413 11'5 12'8 13'4 12'8 11'8 9'5 13'0 13'0 10' 0 8:814 15'0 16'0 17'3 14'0 14'3 10'3 16'0 20'0 19'0 12,018 '5 19'7 18 '0 19'8
,

18 '0 21'0 20'3 22'715 16,0 15 822;0 26 '0 24 '6 20'3
,

20' 0 26 '0 23'2 18'8
16 21,0 21,317 268 30'0 33'0 22'0 23 5 26,0 26'0 28 '8 29'0 23:218 35'0 29'7 33'5 35'7 29'5 30,8 33'0 35'3 36'0 26,419 47'7 47'3 49'7 43'5 34'5 37,3 40' 0 42'6 39'6 30 84tl' 0 56'3 49'0

,
43'0

,
49'2 48'1 36'020 41,5 '14,321 59'3 70'0 54;0 55'0 50,0 53,3 57'8 51;0 43'652'5 74'0 58~0

, ,22 77 0 59,5 58,5 63,8 61 3 48,623 58 '8 82'5 114,0 89:7 77'0 59,3 66,7 69 2 69;3 GO 8112;0 117;1 82'0 93'2
,24 129,3 103,0 ?7 0 85 0 83,4 72,525 128,5 132,0 124,5 123,0 143:0 80'3 83' 0 76'8 107,6 75,3, , ,26 137,0 186,0 143,0 85,0 152,0 92 0 113,3 92 527 162,5 163,0 121'3 114,8 10-1; 0,i·'8 134,0{.~

Note: I - Western Coastal area and Kildin Bank; 11 - slopes of Munnansk Bank; 111 - Goose Bank;
IV- Kanin-Kolgucv Shoal; V - Murmansk Shoal.
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Table 5

Coefficients of correlation between L and {r7r,o

and equations of linear regression for Th.iner~is

in separate areas of the southern Barents Sea

- - - - ~ - - - - - - - - - - - ........ ~ ,.. - - - - - - - - - - -· ·Area · R · Equation of regression· ·· ·· ·· ·,.. ..... ",. - - - - - - - - - - - - - - - - - - - - -
I 0, SB y = 0,208 x 0,490

Il 0,9$ y = 0,210 x 0,362

.'-- 1J 0,98 y = 0,216 x 0,379
•

1Y 0,99 y = 0,212 x 0,432

y 0,98 y = 0,198 x 0,349

Table 6

Coefficients of correlation between Lo and ~,

and equations of linear regression for Th.raschii

in separate areas of the southern Barents Sea

T...

lli

TI

·•-"".".._.--- ..... __ .......

,- - - ...... ... - ...... - -,..---~"..--

R · Equation of regression··- ..... - -- - · .... - ............. .-.- - - - - - --
0,99 y = 0,180 x- 0,165

0,98 y = 0,187 x- 0,121

0,99 y = 0,181 x- 0,193

0,99 y = 0,188 x - 0,140

0,99 y = 0,175x- 0,139

····

rJ

y

Area

,.
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·1lneY'mis Tro.schii

68
0

l---r----r-~~--f--.....:;.-...............:12.'---'

3 35°
VW,mg
4.5

4.0

~.S

~,O
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.Fie.1 Scheme showing the degree of isolation of'Th.inermis and
Th.raschii populations in the southernBarents Sea (A)
and' diagrams of statistical relationship between the
weight and length of these species in five different
areas (B).

Contour lines on the charts (broken - juveniles; solid ­
adult specimens) show a,correlation between the group-
ings.from different areas and homogeneous length compo­
sition. Roman numerals on the charts and diagrams stand
for names 01' are~s: 1-Western,and Eastern Coastal; 11­
slopes 01' !:,urnlansk Bank;, II1-slopes 01' Goose Bank; 1V­
Kanin-Kolguev Shoal; V-Murmansk Shoal.' Parameters of
equations of linear'regression are listed in Tables 5
and 6 for each urea. On the graphs y=L and x~.o ~V.·i


