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Systematically, Siberian whitefish are a subspecies of Coregoaus  

lavaretus, which have an extensive habitat. Already A.N.Svetovidov in 

1934, noting the systematic heterogeneity of the western Arctic white-

fishes, suggested that each large water body generates its  on  peculiar 

forms [19]. N.A. Ostroumov [13], on the basis of a biometric analysis, 

growth rate and ecological characteristics, identified the whitefish 

from the Pechora river as an independent systematic unit of the "natio" 

order. 

The whitefish in the Pechora river basin are distributed everywhere. 

L.N. Solovkina [20] and E.S. Kuchina [8] believe that such large tri-

butaries of the Pechora as the Usa and Kos'yu generate local whitefish 

populations which do not differ morphologically from those of the Pechora. 
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2. 

However, these investigators, in their analyses of whitefish from the 

Usa and Pechora, confined themselves to comparing indexes, without 

calculating the standard deviations, and hence they were in no position 

to make reliable pronouncements regarding the morphological identity or 

distinction of the whitefishes from various ecological areas. The purpose 

of our study is to investigate the morphological distinctions of white-

fishes from various areas of the Pechora basin--from Korovin Bay, Lake 

Golodnaya Guba, from the Pechora itself and from the Sula river, a left 

tributary of the lower Pechora (see fig. next page). 

The morphological measurements were based on the scheme suggested. 

by I.F. Pravdin [15] for measuring salmon. We measured 250 specimens 

' of whitefish. The resulting data were grouped and processed biometrically. 

We calculated the arithmetic mean/land its error m, thé average 

eJ standard deviation t!) and the coefficient of variation. On comparing 

these indexes of the two intervals or groups that interésted us we cal-

culated the reliability coefficient td for a given difference. The 

conjunction of the various indexes was determined. with the help of the 

coefficient of variation cV. The degree of reliability of the difference 

between the two arithmetic means was judged on the basis of the size of 

the reliability coefficient td. 

The confidence coefficient was assumed to be equal to 95 7e. When 

the confidence coefficient was less than 95 7., the difference was con-

sidered unimportant and the index did not change, that is to say, the 

"null hypothesis" was not refuted. 

Specific morphological description  

The length of the lower jaw, as in all forms of this species, is 

usually somewhat shorter than the shortest height of the body. The back, 

/120  
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from the back of the head to the dorsal.fin, is arched or humped. The

width of the snout always exceeds its height. The lateral line is

76 911- 98, D III-IV 9-13; A III-IV 11-14. The color of the whitefish
8-10

variesfrom silvery-white to dark-gray. The usuallength of.a commercial

whitefish is 32--38 cm, more frequently 34--35 cm. The average weight

is 550--700 g, sometimes 1.5--2 kg. Occasionally one also meets larger

specimens. For example, in Nov. 1969, at the Zakhrebetnoe section of

Korovin Bay a whitefish was caught which had a length of 66 cm and

weighed 5 kg.

When analyzing the morphological characteristics of intraspecific

categories of whitefish, one should take into account individual variability

with regard to age and sex so that the effect of these distinctions may

be excluded from the morphological distinctions of the forms in question.

This requirement [2, 3] is far from being fully observed even at present,

even though many years have passed since it was first suggested.

Specimens of various linear dimensions, and caught in different

seasons, were subjected to such morphological.analysis. Before investi-

gating the morphological characteristics of the intraspecific categories

of whitefishes from different areas, the sex, age, seasonal and ecological

variability of a given subspecies should be examined.

Sexual variability. Most of the.attributes indicate no marked /121

distinctions between male and female whitefish. Nevertheless, some

distinctions do exist [7, 11--131.

Since the specimens for the morphometric analysis were taken

during different seasons of 1970, it became possible to determine sexual

dimorphism with reüard to seasonal variability. In order to reduce the
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undetermined factors to a minimum, we selected 15 specimens of males 

and of females with identical linear dimensions separately from the 

February and from the October catches. In February the fish were caught 

in the feeding areas, and their sex products at that period were in 

the II--III stage of maturity. In October the fish were caught in the 
- 

spawning areas (Sula river), at which time their gonads were in the 

prespawning state (Table 1). 

Table 1. Morphological characteristics of whitefish at various 
periods of their life cycle (percentages relative to body length). 

a- body length (according to Schmidt; b- weight of the fish (g); 
c- body height (maximal); d- distance/ dl-pre-ventral; d2- pre-anal; 
e- length; f-postorbital part of the head; g-distance P--v; h- length/ 
hl-lower jaw; h2- caudal peduncle. 
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A comparison of the males and females from the feeding pop-

ulation revealed reliable distinctions (t > 3) with respect to only 

one characteristic--the length of the caudal peduncle, which turned 

out to be larger in the males than in the females. 

Sexual dimorphism, based on several characteristics, is most 

distinct in the spawning period. Due to the intensive development 

of the sex products, there is a considerable increase in body height 

in females in the prespawning period, which entails several other 

deviations, particularly an increase in the depth of the head at the 

occiput. Reliable distinctions are revealed in the size of the pre-anal 

distance. There is also some distinction between males and females with 

regard to the length of the pectoral and pelvic fins (see Table 1). 

During the prespawning period male anifemale whitefishes also 

acquire breeding colors-pearl-like nodules on the scales along the 

entire body of the fish, but the epithelial nodules on the postorbital 

part of the head and on the gill covers are more vivid in males. 

A comparison of the morphological characters of whitefishes from 

the spawning and feeding populations reveals that many distinctions are 

temporary in nature. Table 1 shows that the most permanent distinctions 

between males and females, regardless of the phenological conditions, 

are to be found in the pectoventral distance ["distance  from pectoral 

• to pelvic fins" Ricker]. 

Females were a little heavier than males even though their linear 

dimensions were identical. These distinctions are most clearly marked 

in the spawning period. This was already noted by N.A. Svetovidov [19] 

during his studies of the whitefish of the Kara Sea. 



Since the distinctions between the males and females  of the  Pechora 

whitefish are most vivid in the spawning period, that is.to  say, in the 

fall, and find only insignificant expression during other periods, we 

can use these data without reference to the sex of the fish. 

Ae variability.  In studying fish populations with these mor-
- 

phological methods it is important that their age variability be clearly 

identified, so as not to detract from the actual status of the forms under 

comparison [21]. 

Some investigators study age variability relative to body length, 

others relative to age. K.A. Savaitova [18] has suggested that changes 

in the ratios of individual parts of the body be studied not relative 

to the dimensions or age of the fish but to stages of development, each 

of which is characterized by specific relationships between the organism 

and its environment. 

A.S. Novikov [11] is trying to identify the stages of development 	/123 

of ,the whitefish by analogy with the Kolyma whitefish. Analyzing the 

variability of the morphological characters throughout the entire life 

of the whitefish, Novikov identified four stages. Similar stages 

can apparently be identified in the life of the Pechora whitefish as well, 

but owing to the present lack of data on the ecology of the semidiadromous 

whitefish it is difficult to comment on its developmental 'stages. 

In comparing the fish populations in question, we are primarily 

interested in the degree of character variability. To determine the 

nature of age variability, morphological measurements were made of 

specimens of various age groups. We established a series of lengths 

with an interval of 5 cm and selected 5--7 specimens from each size 

group. The average deviation was established according to N.A. Plokhinsky's 
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formulf , 11 7 1) 	Data on the age variability of the whitefish• 
 n-I  

from the lower Pechora are presented in Table 2. 

Table 2 shows that the length of the head and the diameter of the 

eye correlate negatively with body length, that is to say, these indexes 

decline relative to the.growth of the fish. The regression coefficient 

R, computed for the purpose of comparing the variability of the length 

of the head of the whitefish relative to its body length, indicated that 

a 5 cm increase in the length of the fish was paralleled by an average 

decline of the length of the head of 0.6 cm and by a corresponding 0.04 am 

decline of the diameter of the eye. 

The length of the base of the anal fin (r = +0.63; r = +0.76) 

and the lowest height of the body correlate positively with body length. 

There is less correlation between the maximal height of the anal fin 

(r = +0.25) and maximal body height (r = +0.25) with body length. 

Thus the whitefish has characters whose numerical value increases 

uniformly with age - (the length of the base of the anal fin, maximal 

height of body, maximal height of anal fin and minimal height of body, 

in percentages relative to length of lower jaw), and also characters 

whose numerical value uniformly declines with age (length of head and 

diameter of eye). 

Ecological variability.  Continually interacting with an environment 

that is specific for each body of water and possessing considerable 

phenotypic flexibility, the whitefish in large rivers can generate forms 

that are diadromous, lacustrine and fluvio-lacustrine [17]. 

A certain portion of the Pechora whitefishes feed in lakes. They 

develop a natural system of adaptations according to phenotypes. The 
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Characters

Table 2 Ta6nHita 2
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R
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a zaHiia g o7loBbl -0,I +I,5 +1,8 +5,8 +3,I +6,2 -0,7 0,60

b Aaaueep rnaàa +I,5 +4,1 +5,3 +8,I -3,6 +9,2 -0,24 0,04

c Ad1$Ha 00HO8a-
xxA A -I,5 -2,4 -3,8 -2,0 -3,I -4,5 +0,63 0,08

d HaH6onbwax BN-
coTa A -1,4 - -4,7 -5,I -3,4 -3,8 +0,25 O,IO

e Bb1COTa Tena

el xaHdonbwaR^^-3,? -4,? -3,8 -6,0 -3,0 -8",7 +O,II 0,25

e2 fiaHYeF^üJ^ ► R +3,5 +2,0 -2,3 -3,I. +0,3 -2,5 +0,76 0,90

X/ B % K R7IHHe HUH99 IMI100Tri. ^,..^..d.._.^ ,. _.... a

Table 2. Variability of morphologicàl characters in whitefish
in relation to growth (percentages relative to body length).

a- length of head; b- diameter of eye; c- length of the base A; d- maximal
height of A; e- height of body/ el-maximal; e2- minimal; x/--percentage

relative to length of lower jaw.

height of the body increases; the length of the head and the pre-ventral

distance correlate negatively with body height. The specimens inhabiting

rivers usually have a streamlined body and a shortened caudal peduncle

[1oj.

The length of tbehead in Pechora whitefish varies considerably.

After taking the extreme values from an experimental distribution of

points (the specimens selected were of identical linear dimensions) we

found the average value for-the meristic and morphological characters

of 15 long- and 15 short-headed specimens which differed from the rest

(Table 3).
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Under conditions obtaining in the Pechora river, the longheaded

whitefish apparently innhabit the rivers and the shortheads are found

in the lakes.

Once the sexual, age, seasonal and ecological variabilities of

the meristic and morphological characters of the lower Pechora white-

fishes are established, a comparison can be made of the specimens from

the various sections of the basin (see map, p.3). Morphological data

on whitefish from different areas of the lower Pechora are shown in

Table 4.

As was already noted, the whitefish spawn in the Sula river. /128

Our selections in this river were made during the spawning period. The

morphological measurements in the three othèr sections were made during

the winter, when the sex products were in their II and III stages of

maturity. To eliminate the effect of seasonal variabilities on the

actual morphological status of the different ecological forms, we shall

consider the whitefish from the spawning and feeding populations

separately. In comparing the whitefishes from Korovin Bay and from

the Pechora delta, we obtained reliable,distinctions (t > 3) only

-with regard to the length of the middle part of the head. A comparison

of the whitefishes from Lake Golodnaya Guba--a typical lake-type body

of water - with those from other reservoirs indicated-that in this

area the whitefish in their external form resemble the lake forms, that

is to say, they have a long caudal peduncle, a relatively high body

and, as a rule, a short lower jaw.

The most significant distinctions are found between the whitefishes

from the Pechora and those from the Silla rivers. Excluding the seasonal



- -. 
CV 	..,... 	 1-1 	1-1 4- l-0 	1,1 C- 	i ij Ce e_r, 	,-. . 

	

. 	. • • 	e. 0. 	 . 0 ... 	. 
Q 	41.1 c CI  ..t. 	 r...1  cm ' 

	

....-. 	...r, 
1 	 e? 1 1" ef 	1 	+.+  1 	+ 

11  

0% 0 
tel • • • re% 	V1 Q 	 /-4 a 	9.. 

II. 	de 	. 	tr. 	 h th h 	re, 

	

tel CV al 	r--4 
1 	1 	 1 	1 	I 	1 	c‘- 	In t4-1 Fr%  

go.  m 

	

l dl 	
1 1 4- 	 1 

Ln.. () ..• :'J C.)  et 	r41 C.- VD 	et" • 
1-1 1-4 	 CD 

	

C.- 	
OD Fri 111 	i. 

	

. 	■1:1 0 01 	0 c% 	e■- )--. t,- 	741 

. 	 CO 	 CO 

	

N 	III  

	

e 	e 

C:10 	 CY1 91 	 . - g 	. 0 ... 	(Ni 

9-; 	91 9, 8  %.0  

	

•• C\1 00 Q. 	til 4... . 

91 91 9 	l  

	

R r-CT)  8 	cl 

	

re, 	n  . 	ti% 	... • 	 . 
•st• CO C.- 	r- (1.1 	1-1 0 C,- 	8 
4-I 4-4 	-4.  t•-. 	..c UN MN en 	F-4 

-4-)  

	

4-4 C) 	pe CD 4>  Ln 	CI 

	

-.0 	441 0% 	 0) 

	

-ià 0% 	e le Ch 	0 0 	0 0 
 

0 

	

c0 et 	0) - 	.e. t•-• • 	u, CV 	tl) \ 0 1--i .e. 	R 

	

cf. 	(NI 	c  4- 	,...t 1-4 in 	4. c- as.... UN 	 tel 	1-4 

	

1 	0 0 	1 	1 	1 	1 	4 	1 	al 	1 	. 	I 	1 

	

c0 	0% N 	hi.  cs.  1/4(:).  1-1 	ra. 	o.  0_ tr.. .. tn. 	9.  

	

C,- 	 >-4 93 	 el ItI 

	

iii 	4:4- 	 4-4 vD U1 	tel ,i0 0 fa 1-1 01 V, 	1/40 
t-i i-o 	4-  W r-4 0 tr% c1/41 c1.1 -4 

	

a) -v.)" 	 4-1 . 	■., 	 cpC 

	

0 	 111 

	

C 	 ' 	 154 0 

	

N 	1-4 	; 1-4 	CV 141 V;)  

	

e 	0  

	

et • \I) tc) 0  %AD ■ 0 4-  4- 	cv a
: 
 tn Ul OD 	01 

. 0 
• .1"111. 	01 	a 0) o 	tt% c.- 111 > Q CD CD 	in 

	

0% 	1+1. 	0 i1/4.1 	c0 C,- 1\1 	ON 1/40 	
: 	

oo ,..0 cs- 	re% 
• •• . -m 	. 	. . . 	. . ei -  . . . 	. 

	

Fr% :t--i 	> 0 	0 0 0 	0 0 	-P +-I I-4 C \ I 	4-4• i ..■ 	 04 et1 	 /-1 . 	. 
• 4-)  • 	 .... -ON  

et • et/  4-1 	0 0% C:4 	1/4i) 1.4-4 	CD co 0 4. 	R  

	

. 	. - - -  

R g-  

	

 
. ' 	

-,11 I 	9...I iît  

	

. • 	 I» Oh 	 •■ 

	

CS  4.  Q 	O. 

	

. 	.t..., 	
F, 4

q . . 	. .
4-0 C'..- en. 	**•■ 

	

12 	11 	zit 	41 
4-t 

 1 C 
-4 

 - 

	

> U-%tiN 0
• 	.. 

	

t.41 4-1 CY 	C 0 . 

	

4-  N 	lil re% 14l 	ell 
1 

g 	 *1 Pt 

	

0 	 di 1 xst 

0 	 . 	0 	 ea 	
14 0 0  1  l  

0... 	al 	411 	 r-1 	 to 	ti, 	 to 
.0 	11:4 o 
0 o 14 

te la 
bc. 
0 	0 	. 	

• 
I* 

	

0 	

Xi 
el 

	

ë 	

XI 

	

5 :0 	 0 0 

. 
ei 

0 	 14 

a 
0 

0 .-.. Da= 

a) 11-1  tri 
q 0 se 

tr 0 

1.3
M 

 0 4 	0 1 	, 	ttl 	 0' 	 0 	Q.,  PCI MI 

	

=1 	 re• 0 e. 	. pri 	. 
00 	flit 	A4 0 	 MI 	 le 	P 
0 Pi 	 o zi 	 0 	DI el mi co DI 	zt 	44 ist cl, 

....• ,c, 	ital til ta Ca. 	 A co tg al 0 	0 	tri el ba 

	

Pr, 0 0 (13 	 0 n 	o Og 0 o co 	0 U3 0 	41 34 

	

40 R4 0 1-1 tei le"c) 	0 9 	et pi 14  11  el 	al ea re ai =tee..i-4 

	

al .o. L-401 o m 0 0 ta 	le1 0 Is: M/1 0 0 

eci fX.  M VI  

■/9 
.-1 

e 

14  u 
1.4 M 

t3 II) rel o a 	. ml  Cs. o 4c4 r•-, tct o cd 0 u 	a 	o 4c4 4-1 al 
al 01 c:4.us 0 e2 

,re? 
••• 

11 

tot 

rrà 
Pet 

ba 
tr 

el >4 
tcl 

cd 1:4 
EH 0 

CD 

Co) 
>4 

0 çq 
•-■ 

I] el 
ru 0 

0 
kl 

14 

•

1/1 

1 

1/1 

ta 

(1)  -0 

cort' 

„r, 
ce 
/4  0 

C (el  
F•4 
0 

Ko
no

Tx
c
ro

zo
ff

le
  
(
 
=
  1

5)
  
 

(>1 

tol 

+1 
sas 

(1) 

;c) 

 c.) 

1. 

	

u.  IN1 Pe% 	CY CY 	 tel 

	

hr% \ in 	in 1/40 

	

4- U( 'J 	 8 

	

0 0 	 e « 

	

0 CD CD 	1-1 F-4 	 F-t 	Ut  

0% 	1-4 ) CO 	N 1/40 	 u:)0 	1-n e 0 

MD 	1-4 

F -1 

{xi 
0 
1=1 

1 

11. 

• .-1 
4-

▪  

4 4-1 0 
1-1 

ttO 
• 0.,J=1 
0. 

• cll 0 4-4 
r-I 	td 

tO 
tO ,c1 0 al 
(1)  r 4 1.. -1 

4 •4 0 1 
cd 	1.14 b•e: 
c.) 
01 4 ... o 

14-1 	ct1 
o 0 4-1 

 1 0 cd ..0 
r-I I 	I 	b.') 
Q C-1 Wr4 

 '0 44 (1.4 
• P.14 

}...1 	•e 1 
CI) 4-1 	›% 

"c1 
0 0 0 
O 0 • ••■ 

a Cs) 1-1 

C.) 
04.1  

• I 	0 .r-1 
0 

bO tJ 	r1  

,0 0 1 
4_4 $4 

• t4) 
•t-I 0 	• 
4-4 0 1 

H H 
14-1 	1 	(1) •e-4 
o 

al 4-4 
4-4 .• L.) ci) 

130 C.)  00 

W ciu  

1 H '10 0 
r-I I 
*el CI) 

• gtga 
4-) 	• 	t1.0 
"d 4-1 3 0 
•ri  (0 00) 

1-1 

04-1 /4 
C/* 

• ri 
O 4 o 
4.)  4.4  H 0 

t30 0 4-1 4 
O o 0 

I 	/4 
"C

▪  

1 CO -4-  0 • 4.4 r0)4 4  
O 0.4 
c.4 	14-1 9-1 
• 'd 0 
01-40 	1 

I 	(1.4 ,C 
t•1 	4-1  

E0 	,c10 
• LH 	1-1 

• e 0 
• 0 1  14-1 

•r-1 0 rel 00 0 
•r-I "cf 

• H 	• •• 
• .e0)4.4 

rel 	60 r-I 'Id C.) tit) 
0000 
(1) 4-1o1cd (l) 

r-1 	,.0 
4-) 	to 

cd 	1 al 4-1 •r-1 0 
cd •-1 	-0 «4-4 

M
o
rp

ho
lo

g
ic

al
 d

i
ff
er
en

ti
a
t i

on
  
of
 s
h
o
r
t-
  a

n
d
 lo

ng
-h
e
ad

e
d
 Pe

c h
o
ra

  w
hi

te
fi
sh

.  



12.  
11••••••••■••■••••■1 

	

CO \ 0 4-1 4. 	C \ 0 	Urt 

	

C') 4-4 1.1.4  Q 	4- 	t-4 CD 

	

VJ  11I CD 	V:1 et 	CD CD 

	

e  p a 	e 

	

4. b-4 CI 4-4 	1+4 	 C) 

	

CY CO \ CD 	cc) tn 	D 
.11. 	• 

C\.I ‘.0 	 1"\J 	('JO  

tr.% 	tr% CI 	I-, I-4 
	QC')  

.11• 	• 	• 

	

4-4 	O H 	CM 4-1 

'.0 1-1 in 	va 1-4 	Ls-% 
I-4 	a  C 	I-I cm 	1--4 CD 

‘.1D 

 

	

-004 	■0 	01 0) 

	

4-4 0 0 F-4 	Q CD 	CD e." 

cr. r- 	CI 	0-  C0. 

<NJ «1 CTD 	4. 4. 	:0 4.  

13; 	.`àe- 0 	8 L' .'0" 

	

0. 	0 4-  0 a a a 

	

ci) ci?:1 	_cel C24 
co  1:1y.; 	 cc{; 

.  a 	s e 

	

co 

• 

CO .4.  Ui 	 V:4 	1-r‘ 
4-4 	t-i 

C')  4. 	 c- 	co a 
m 	 . 	 e 

0") e- 	 C ) 

	

C\24 	CI CO 	.221 

	

4--1  4-1 t--1 CD 	.D 	c.s.■ 0 

0000 00t OC) 

	

+4 +1 +1 +1 	+1 +1 	+1 

	

L(P-% e 	Ci 	\-0 C11 
4-1 

	

C

• 	

e") in 	et 	 C-- 
b-4  1--I 	 ('J  

t-n 	crN 	 C\I 
• • • ■• 	re, exj  

CI) 	tn 	1-1 	t".■ trt 

	

CCS 'FUR 	1-°21 	éltN 

	

0 4-4 0 0 	 )-4 a 
S  

-.4 c?1 -c?.1 
Cb7.43 	 8 	̀c:`, 
• ,D 	L.n 	ue 	CV) C'- 

4-44-14--4  1--1 4-1 1-4 	 C■4 

V) Cf) 	 ■,› 

	

cr) ce) tA  1.-4 	\ 	 c-  4 . 

	

4-4 œ 	‘.0 et 

8 `2. E-3 FD-  8 S 
0 CD CD 0 0 0 CD 0 

	

+I +I +I +1 	+I +1 	+.1 +I 
rnj  

e 
OD CO C'D 	 %.0 	4. r- 
P-1 t-t 

8 

e t),  CO 	
EJI 

0 C\J 

r‘ ear 
;1'i I 	I N. 

O•c13 	I-4 cm 
co 

ro =I co 

0  

rt-fi 

I C.. 

i-twa 

e 	co n 
§ 

E  
v) 

-4 
14- 

a n 
ei • r')  14) 
.11 

r• 2 .F3 

• L-60) 
g te - 
e")  Jufl 

4/4 
g=à 

• r2) 
0. 

C..) 	0 C ; 

•""•• 
+II 	P-4 

el 0 
Q.4-4 
p 

C, I 

441 

Cu 

 C\I 

o +1 

LA  
4. 
4. 

o 
+1 

LA 
CY) 

('J  

ON 4-  

	

* f're-% 	8 	g; • 
CZ,  0 

0  0 0  CD CD Ct 
iÈ41 	 ceî 	et 

	

1/40 I-4 	N ce) 

tr% 	 et- OD 0`t 
(NJ 

0 
• e 

C) 	4-4 Q Ç')  
(1) 

\ CD > C•- CD CD 

*- 	cr) 

al _4.3-3  
.00000 

a a %V
77,  • a a 

(Z) CZ) 	C) 	C)  
-4-1+1 	+1 	+I 

Ce) CY% N.,0 	Q 
C"- 	."-"` 

LA r (.1 
co cm 

a el 
OC')  

cr) 

+I +I 
0 C\I 

C`- 
iy. 

Œ 

1--1 

• t".. 

Q cr% 
ul 
cl) 

a • pq 
• fe,  
+I txt 

o e 
\JD OD 

\J 

1.11 

4f. V) 

114 
et OD 

Moto 
CI CD 
S a 

14 10 
+1+1  +1 

WI icr to t\I 
ti") 

PD \ 

tr■ 
• • • 

I-1 I-4 co 
4' CV IN 

,C2.  8 

0 0 0 
+1+1  +I 
ON  \ .0 

a 
%.0 t• 

4-1 

5 	as 	 ul 
• 1 	

XI 

	

0 	21 	0 	
IX 14  

e c•4 

	

0 	
1I4 	

ï 	

0 
0 	

afi 

de% 

	

14 	et 
14 	at bdi 	 et 
21 	On 	 4 2 	a 	al 
Q sa xi 	 m 	 co 	o 
t., 	0 21 	

0 	P. 	.. 	
xi 
I+ 

o 
a 18e 	ca o 	

o 
a 	2 5 •....• 	 03cm  iiie 	 Xi 	xi 

8 d 	la u. 	tic 	
c. 

0 el er1 	
Q  
Icr 

ed 	ta 	1 4 re 	a> PS o lc 	0 
cs) 	ell ca. 	 el 01 /4 II 	Ull 
IS 	11.3 0 	A. 04 M 	ee 0 

14  r.4 IC/ 	IN 111 	1» 14 ea go 
0 0 . «I eh ca II MI ttl 0 
tzl M 141 el 0 et 0 el el el 

a le: ci `q 

a  eti et t - 

.1 ri 
PZ1 lEill 

0 Ph 
Ul SI 4 4 

JD .C1  

R1 -C1 	 0 -0 CD (.1.-  

ru
m

en
 to

lO
C

Tà
  

. 

a 

0 

6 

ta 

c
h

a
ra

c
te

rs
  

g
8

Z
t1

8
11

12
81

1 

xa
n

do
zb

ta
a

  

■It . 0 	r- es I-4 • . 	a • e 
OC') 	DO  1..4 

0.1 '.0  cv ...c et 	6-4 e 
0 

* CM C -* %.0 CI 
. . 0 a . a 

'-44.  --. r.-- c, CI 
CM in , c) co crt m  a  )  s « 
CD 1..1 «"CI 	0 

\D 9 UN t‘j tr.% 
.  a  - 	a e 

CD 1". 1 	44 b., 1-1 

4-4 
0 

a) 
co 

4-1 	 '`• 4-1 r0 
••• 

cc) 4-1 P. CO 
e trt 	.8-1 .1-1 I 
0 
$4 	• . 	CI) P C.) 9-4 

4-1 	4-1 	r-I 0 0 -•.-.. 
Cd 4.J 	4 

4 	> 	C-) CO CI) 4-■ 
(0 	.1-1 	CO 0 4 Pt• 

•r1 	44 	• P• 4-1 0.1 
44 	 4-4 1 	'1:1 

CU 	 ICI 	CD CU 4-I 
44 	1-1 	I  
•r1 	o 	r-1 • ^ 	'0 
4 	cr) 	4 I-1 ,c:) o 
3 	1 	--.. a) cd 4 

-.1- 	14 4-1  a) 1 
44 	 al 0 ..0 •T-) 
0 	• . r0 e 

cti 	el ni a) •., 
ca 	4n 	.1.-1 .-O 
p 	e 	0 ni 4.1 145  
a) 	CD 	I 	•In 

4-à  
0 	Cd  
cci 	›, 	• -. a) 	a) 
I-1 	co  
cd 	0 
4 	rui 	•r1 • 011-1 

1-1 O 	4-1  '0 4-1 
0 -4, ,..g •..., cu 0 

r-I 	0 0 0 C I 0 
t0 	CD 0 rn 0 bl) I 
C.) 	 .1-1 	0 	Cs) 

•r1 	Cl.) 4.-1  0 trl • . .r1 
td3 	,M Ci 4-J 	•`ti 
O Cd 0) 	ti-t a) • . 

r-I 	F.4 CO 110 0 CO a) 
O I 	e 4 0 
4 	ri 4-1 • ■-I 4 	o 
Q.  
e-4 	•. w w a0 o 
O -.  4-1 o e i ›, 
Et 	td  

Pc1 tt-i ci 1-I 4-1 W 
'0 

 
44 (43  I 	r 1  

0 • 	0 •rl 	C.) • . t-I 
Cd 14 	.1-1 "Cl 	•• 	'IC .ri 

,a) 	> 	e•-■ • . RI >1 
O > 	opecnow .1-I •ri 	$4 0 0 }4 4 
4.14-I 	0 }-I '''-' OJ 
CO 	M 44 	,U 4-I 44 

•r1 Cd 	I 	,0t000 
$4 t-1 	C.1 4 4..) /4 	I 
CI) 0 	cn b.1) 	4-) I-1 
X .e 	• ^ •H e i--) 14 .1-1 

() 	cd 1-1-4 11) r-I CCI ".---- 
• CO 	}-1 0) 1-1 .r4 tz.. ,C 

.1-  P.4 	04.1 	ba 	4..) 
,0 •r1 ›, 	Cll bl) 

Q.1 }.1 	C./ „0 'Cl 4-1 r-1 0 
,-1 CO 	(I) 	0 0 1:1 CU 
.-0 

 
0.  

co o 	I 4-1 I CN1 •r1 I 
E-11-1 	1-10 ca.0 )Ein-1 

4-1 	,:• 	W .0 W • 
O 4.1 	0 4-1 .0 4.1 

•1-1 dO 0) CO 
cn 

 
4-1 	1-I 0 $4 (1) 

O 0 	CD 0 r-I 
0  

CI 	Cd 
4 	0 	P 4-1 44 
C.) 	-1-1 	CO 	0 (i) 
a) 	4-1 	4-1 4 4, 	I 
(r) 	C45 	cd a> 4 cv 

.1-1 	r-I 0 4-) .1-1 
4.1 	4-I  
O 0 	C1) Cd •ri • . 
(1) 	0) 	4 4-1 	4-) 
• P 	4-4 C13 I cn 
a) 	a)  

4-1 	4-1 	CIO li 	4-) 
4-4 	4-1 	0 	.. clj 
-I-I 	•r-I 	0 r-I -1-1 CO -,I 



RI 	I) 

• • ^ 
cts 	n-1 

q-1 
4-1 0 e 
0 

4 L1-1 
I 	0 

F-1 a) 1-1 
rd 

4-) 	--.... 
00 co 4 
• ) 4t  
• 4-1 b.0 

1-1 ccl 
I 	a) 

1-1 
CM) 1 

••• 1 0 
1-1 0 
• ■-cs 

çcj 	-i 
>4 C.0 al 

I X) (D 
■1" 

0 t1-1 
••• 0 

1--1 
• 4.1 4 
)-1 01) 4-) 
4-) d "0 
O a) 
• I 1 
1 e A-) 
1.4 • 
PA f=1 4-)N 

o 
o 	4-) 

(1) fa, 
• .e 

1-1 4-) LI-I rd 
CUI 	o 
CO 	>, 

O

• 	

4J0 
 rcj  4-) 

u) 
▪ Q)  
O C 	I 	0.1 
f:=4 a) 	H 
1 >4 	H 

cs) eg) •. 
.M1c1)e 

•••, 	0 	I cti 
d 
CO 	CI) • a 
)-1 	.1-I 
O CO rd 

C d I  •r-
1J  „co >4 

>4 	>-■ 
• 00+4 	CO 

1 0 
0 

e.1 
C 
1-1 0 

• I 
O C•.1 

Ci) 	• 
+I a 11 CD 

ncl 1-1 
I 	cl) 1 	0 

13.  

	

,X) LA IA OD At 	e- ab- 	e "I 	**•• •...` 	ti•  

	

.... 	. . . . . 	. 4.  . 	- 	- - 

	

II-t (1/41 CI F-I 	c •3 a el r) co 	1--1 a 	iv ce:s 	• .1 tZ. 	0 a, LY) 
• 

	

1-4 V.... CD CM 	C.. ON (Y CO 01 	CO 01 	4-  • 1›,-• 	e, Ce) 	,..1 a a 	3 • . . . 	..... 	. . 	e • 	• a 	•  a a 
fa 

	

1..4 1-4 t''.. 1..4 	IA 0 03 c.,,I ..4p 	ci IA 	i-t CM 	a Q 	a I-4 al 
•-) 

	

V.) e‘ el CI) 	1-4 C■J c0 C••• 04 	CO C‘.1 	CO 4 	̀4, P-I, 	).-■ n c■ J 

	

S  . a a 	a ea.. ge 	a a 	e • 	• • 	e • e 	
f. 

	

0 N N I-I 	on 1-4 CC a co 	0 cO 	a st 	;et ca 	CV Ce) C ( 
0 

	

('i 0  e-4 0 	At e-  CD CO LA 	•-4 UN 	1/40 Ce) 	VI cr) 	t--1 0 •.0 	3 

	

a a a a 	a a a a a. 	. w 	a a 	 a e 	e e • 	
0 

	

C3 I-I  ei el 	a a el L.C) ea 	1-4  ('J I 	t-i P-4 	4 0 	t-i "-J CV 	■ 

.--...., 

	

Swam 	......aa 	a e 	a a 	
CO 1-4 	in e-..,  (Y) 

	

. Fe 	 . . .- 	LI- M 	cp cri u-% et 	r... CD v;) LA LA 	4- ON 	..* 00 

•• 	
'''l Ce CM e) 	0 a 4. Ln Jr 	I-4 (NJ 	C1I (Y 	cm 0 	F-4 Ce) C"- 	0 

4-)  
C 	co a tA ce) 	c- tr) LD ON ON 	CI 41. 	I.. 4  04 	CD CM 	1-.4 Lf1 ■1) 

	

S  a a a 	a e a gob I. 	a. a 	a a 	a a 	a a a aC 
0 	0 F-1 0 0 	cy 0 t-4 F-1 0 	0 0 	1-4 4-1 	CI 0 	IN c%.1 C\I 	-P 
0 	 01 

...--• 	Q LA a+, Ce 	N cf) c\J N C-- 	41,-  I-4 	ce) r-- 	i-i co 	c0 0 at 

	

a a a e 	a e . .. a 	* * 	a a 	a a 	e w. a 	 C 

	

111 C1/41 C\I C\1 	.41 1.1 %.0 LA LA 	C )  4 	1.A 4- 	4'  4- 	CY)  IA  CM 	0 • 
.- 

'1' 	ON CI Cs- ■0 	LA .xt é•-•1 -1- 41- 	At ei -  1/40 CV 
a) 0 ■ 	 8 g:)' 	tc2) .ccP) .,:'3 v :) 	¼D Cr) cv ON Cr) Cg 	0. 4-1 	F-1  e 

i-4 a 	Ln el 

c- 	c- 	

0 
. 	. 	eb 	 • Ob 	 Ob 	 8.• 	 4. 	 lb 	1» 	 I» 	.8. 	

\1 	C 
S 	a 	

M C1/41 	1--1 Ce) 	•• 
O 	t-4 ei el e4 	1-4 L-4 t-4  I-I 1-4 	1.4 1-4 C') C 

a 'Dor)  00000 00 00 0 a a a c?1 - 
_0 	F-. 4-1 +1 +I +1 	+I +I 44 +I +I 	+I II' d +I 	+I /1 	+I à1 o 	a) 

113 	c) 	 Cf 

	

...., ..9 	al .e* i. 	N Ç 	0  

	

.
, 

:7 	,2 - 

	

1  .cr„ 	cm et a 	-re 	N 	
> 

	

. . pet il. Ne 	°34•a 4.4. 4N.; 	.- 1- 	
(-'J al.  e.i Ln.. 	47.4 	 tr 

	

e ... a a a 	a I. 	
N t-4

4" 4.  4.  N 	.-4 1--4 I-I 1■4 I-4 	I-I 1...1 	M CV)  • 0 C('J  
('J  (., ....- -1 ,_. b-4  u-, 	 -I-) 

	

ea .e• 4-  ts- 	CI CM C) ra H 	ea cl, 	.4 Lo 4 ea co 	In CO `,C) 	-  

	

S  . a a 	...area 	e * 	a * 	a a 	e■ Ob a 	0 

	

e.I 11.1 C )  1-4 	Da \‘) ea (1/4J 4. 	LO L'a 	al' C‘I 0 1.11  N 	n.I 4. U) 	L. 

	

CV UN e-  4-4 -4,  (NJ a LA H 	IA 4 	 (jo3 Ft C1/4I it: 	t•-• U1 .F.31 
0 

	

Fzi  ia..\1'• j  11/41,-  8 	L.0 ‘.9,..1  C'\ (1-r; P.) 	cm  ‘,.,..3  01 1-4 0 	C1/4I 	1-4 .ct 	* 	0) 

	

IIII 0 CD 	a a .eji- 

	

a a. a a f  • e a a a a  a 	e a 	a a 
« rt, 

îl C:elf"1 01 91 C)1 C)I al e 	S.IYI 	SI C?' 	à, +I 	i'l St 0 

	

+ 	ér .,  + 	 .4-) 
C 

VI LIN 	C) eC2 	./. LA 	01 	LA C)  in  cr\ 	a\ co _....* 	0 

	

mama 	a a a a a 	a w 	a a me .• 	•  - CT)  

	

4. .4. 4" C.- 	I-4 t-4 t-4  I-4 1-4 	1■1 1...,1 

	

CY CI IA CD 	co 1-4 4. CM 1-4 	At V) 	COz ei  eet  tèr,N.  
• L. 

0 

0 

	

.st Cs- c-  F-4 	co c-- 0, o-- o- 	CNJ CNJ 	C11 CO 	CI CI 	I.-4 0 0 	0. 

	

.  S.  . • 	a a a e a. 	a a 	a ... 14 e a 	. de a 

	

Cy,  ('J  i‘J ('‘J 	4A tn \O  Ln e- 	c- e- 	At 4' 	UN at 	■0 4t Cs 	I 
i 

	

gi Lc1",,̀ ? 	e A 1 8 ?-.3 	g e 	tot. e  vt. t›....1  .c.1 	8 ›cii eg 	....., 

	

c., ....., i--1 Ai 	t.-4 )-----4 .--1 i•-• C‘1 	• ■•••• P-1 	t--i 1.-4 	04 CM 	C\J el 	a 	X 

	

e el qe s 	• 	I. • IN e 	• e 	I» . . aft 	a fo% 	a.  

	

+I +I +I ±I 	+I +1 +1 , +I +I 	C?I ?, 	4./ +I 	C4:.'  1 1 	c. Ft' s  1 Pi - l 1; i  

	

- 0 0 0 0 ;D_ 0. 0. 0_ a 	a a 

	

tA RI  ‘tR F7., 	CO CO  ‹. -1 2 , 1/4. . 1. ). 	éc- 5 z 	e  g 	ch 	... 

	

CO  . ..0 	C.- CO  •  

	

III 'D ON 	4 
.4 

	

. . . . 	...... 	. . 	a. a 	a a 	a a. u;;) 	c. 

. 	
CY CI  ¼.~  1-4 	CM 1-1 %£) 1-4 Aj 	In 4:1.  

	

4' 4P -le o- 	H 1-4 /.-1 1-1 I-I 	1-1 t-4 	
tse 	 C  j 	c... 4:?„; 	.4. e  ,;.... 1 . 

	

ea UN è-t 00 	. 0') 4- co  4t 	 (A  1-1 	•-• ■O 	co cm, 	(A 'D  r- 	r7' 

	

S  a a a 	a a a a 0 	a a 	el a 	a a 	a a a 

	

el CY) l■-•4  1--4 	N %,0 ta ca. t-i 	!LA oc) 	CO 4- 	LA LA 	LA -1- ...0 	eg 
0 

141 	IT C•••• 	cri .i, 8  r- CI 1-4 LA 

	

t•-•- ■.0 	
X 
1.4 

	

.-. t-1
IA 

  C) pc...4 	a o t-I 	>9 	L.., 1-.1 . 	IC-11 H 	1.-I H 	1-4 1-1 t"... 	144 

	

I. . . a 	. . . . . 	a s 	a e 	a a 	a * a 	Ca 
0 0 0

t 	

0 0 CD 0 0 

	

1)  I.  C+1  I ci  :, I ? I Ci 1  l‘ e 	ES I Le )74 	CS I î I 	+1 +1 	+I +I +I 	44) 
at 

	

CY) In V) 14 ' sj 	C.v) IT Lil -C•.! Ce) . ob ollt 	* ea 	a .  

. 	 ,. ...4 	C')  ■--1 NO 4-4 ea 	in 1/40 	ch e-. 	8 

	

4- 4. 4. c.. 	•-• t-4 t-t 1-e 1.4 	H H 	CNJ 04 	
tr, Li\ ce) 

	

1--1 	
n 

	

a a. a. a 	ea..... 	a S 	a a 	a a 
cy cr, 0 1 

	

1-.4 	14 

,. 	 1" 

	

Vt 	..a.  
C)  

g a ï CA .e< 	 . 	
*4 

a 4 . 
14 	

.A:c co 
•!4 	Ei 	

. 	1 111 C0 
Ir4 	1-4 

r-■ 	tit PI 1:13 çq 
M el >1 

o* 
 

0 0 4 a 

0 

	

ek a 	ci 

e . 
0 	 of 	t 

	

M t(74 c  a M til 	cit. cçZ 1.711  11 g 	 C ee'ercele 	

a 

 I Pi pi°  2 2 

	

tg 0 I-I 0 0 	c.) o .4 o .-1 	ea = 0 Z 	a. 	Pm Di 0, 

4 .  
-à 	'E C 0 CL 	 -1-) 

- • 2 ti t) Ili r 	 43 	04 1C1 'A 
les  al  ° el 	di n  0 0 e0 0  •tt C4•4 > le Cl..% 	co la 01 Q.) II c1.1 
0100cLao pi 	0 0 DI) 0 LI) 	 0 
U 

 le 	
X4 ea iml at el 1  

.î 	 e 	e = = 

	

u3r4  I el' î 	 1 ste‘ a 	a: 
03 

0 

•rk CV C") •c•t. 	(e-4 C.1  

a 



14. 

variability of certain characters of the two ecological forms, reliable 

distinctions between these forms were revealed with regard to the length 

of the caudal peduncle, the ventral distance and the greatest depth of 

the dorsal and anal fins. It should also be noted thâtthe whitefish 

from the Sula river have, the  least number of gill rakers and a somewhat 
- 

greater number of scales along the lateral line. 

Long-headed specimens predaminated in the spawning beds in the 

headwaters of the Sula river (see Table 4). Hence one can assume that 

the fish spawning in the Sula river, -where they have to overcome fast 

currents, especially in the shallows, are morphologically adapted to 

river-type biotopes. 

Thus the morphological characters of the Pechora whitefish vary 

with regard to season, sex, age and ecology. Moreover, the morphological 

characters of the various ecological groups of Pechora whitefishes reveal 

clear traces of a parallel variability, that is to say, there exist 

among them more or lessindividuatedlake (high bodies) and river (stream-

lined) forms. The establishment of the degree of individuation of these 

forms has important practical significance with regard to forecasting 

commercial catches. 
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On the phenotypic v^riability in whitefish from

the Pechora River

A.K.Kozmin

SuM M ary

The morphoAetrilo meaaurementa of ahiteriah taken from

♦arious local.ltica in the downstream area of the Pechora
•River have revealed that the plastic features of the

species vary with seaeons, sexes, ages and ecology. Besi

dee, there are more or less isolated lake (high body) and

river (streaal.ined body) forms in the apeeiea. -


