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The existence of local populations of chum salmon has

been established in different regions of the Far East, by a

number of authors) in the Amur basin (Birman, 1956; Levanidov,

1954; Lovetskaya, 1948), in Sakhalin (Dvinin, 1952; Volovik

and LandysheVskaya, 1968), in Kamchatka (Semko, 1954). Data

was obtained which confirm the isolation of the Anadyr4 popula-

2.

tion from other groups of chum salmon (Volobuev and Nikulin,

1970; Ostroumov, 1967). V.I. Ivankov (1970), by a correlation

of the main biological indices of the chum salmon of the Asian

and American stocks - the absolute fertility and the body measure-

ments - distinguishes within them five types of local groupings.

The works of V.L. Kostarev (1964., 1967.^ 1970) are devoted to the

questions of the biology of chum salmon of the north-western 81

coast of the Sea of'Okhotsk.

Sÿ,4-,temàtic works on the study of the populations of chum

salmon in the northern part of the Sea of Okhotsk started in

1960 after the organization in' 1959 of thé Magadan branch of

TINRO. The analysis of the bio-statistical data confirmed the

presence of differences in the Okhotsk and.northern salmon,, but

also indicated the existence in some indices of a similarity which

manifested itself quite clearly in individual years.

Research of the Okhotsk laboratory and the salmon

laboratory of the Magadan branch of TINRO, which are based on
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the analysis of different qualitative indices of salmon (measure- .  

ment and weight characteristics ., age and sex composition and the 

dynamics of abundance of spawning stocks as well), originated 

from the position that there are two populations of salmon - the 

Okhotsk, whose spawning geographic range is spread along the 

rivers of the north-western coast of the Sea of Okhotsk from Inn-T. , 

to Aldoma and the salmon population of the Northern coast, whose 

spawning grounds are located in the rivers of Tauie  

Yama and Gizhiga Bays and PossiblY in the rivers of Penzhina 

Bay (the rivers Parene and Penzhina), and . 

ftti-ther on, closely connecting with the basins, come the rivers 

of the Kamchatka coast of Shelikhov Bay where the western 

Kamchatka salmon spawn. 	Such a subdivision into popula- 

tions of the salmon of the continental coast of the Sea of 

Okhotsk has existed from those times when the coastal industry was 

tarried on and was most probably a consequence of territorial demarcation 

of spheres of activity of different fish catching enterprises, 

in particular in recent years, the Okhotsk and Magadan Fish 

Combines, rather than the result of generalizing scientific 

research. 

At the present time the volume of accumulated data 

enables us to conduct a comparative analysis of qualitative 

indices of individual populations of salmon on the continental 
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coast of the Sea of Okhotsk, which, in turn, may provide an

answer to the question of whether two salmon populations really

exist.

When analysing the data the discrete spread of the chum

salmon population on the continental coast of the Sea of Okhotsk

is taken as an initial premise. Such a view of the territor-

ial distribution of the salmon in the region-under investigation

is based first of all on the theory of "natal" rivers, according

to which individual representatives of Far Eastern salmon - sock-

eye, autumn chum - are very clearly attached to their birth- 82

places, up to the individual section of the "natal" river; the

other species, for example pink salmon, when returning to spawn

may enter neighbouring rivers (Levanidov, 1969). Probably the

summer form of chum salmon is quite closely attached, if not to

the river itself which is its birthplace, at least to the

region of this river. On the continental coast of the Sea of

Okhotsk it is possible to distinguish geographically several groups

of large salmon rivers, more or less isolated f rom each other

by vast areas with a number of small rivers. First of allthere is

the group of Okhotsk rivers - the Inya, Ul t ya Urak, Ul I. beya, .

Kukhtui and Okhota, northerly located rivers of Taui

.Bay - the Tau i, Yana, Armant., Ola, in ' Yama Ray

practically one large river - the Yama and, finally, in the

northern part of Shelikhov Bay are the rivers of Gizhiga

L'

,r,,^ .. . . .,_..^.,._^._....^....,._.•.; _._. ...,m. .^.,._... ...._........_ .,<. ,.z. -,..M.^. ... ^ ^_^.^.^ ^ ,^m=^w ^, .. .,,^,^
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Bay - the Nayakhan, Garmanda, Gizhiga and Avekova. The 

importance of these groups of rivers in the total balance of 

spawning areas of salmon can be evaluated by data of aerovisual 

calculation of the brood stock which enters them to spawn, 

taking only 1967 as an example (according to the data of A.V. 

Evzerov). In this year in the rivers of the continental coast 

of the Sea of Okhotsk around 5 million adult chum salmon spawned. 

Of this number 42.5 percent of the brood stock entered the 

Okhotsk rivers, around 6 percent entered the rivers of Taui 

Bay. 17.5 percent entered Yang_ Bay 	and about 34 percent of 

the total number of adult fish spawned in the rivers of Gizhiga 

Bay. 

We must assume that only in a large river with a large 

stock of spawning areas, or in a group of sufficiently ,  closely 

located rivers with .similar hydrological 	and hydro-chemical - 

parameters, can a more or less clearly localized salmon popula-

tion with its inherent genotype, which is preserved during a 

definite period, emerge. In our case the description of the 

populations, whose spawning areas are considered to be the 

above-mentioned group of rivers, is given from samples , fram the 

individual and largest rivers. The share of these rivers accord-

ing to the number of spawners in the spawning grounds in 19 67- 

 1968 comprised the following amounts: among the Okhotsk rivers, 

the Kukhtui River - from 8 to 17 percent, in Tani Bay the 



river Taul. - from 44 to 65 percent; from 50 to 80 percent of 

the total number of spawners in the rivers of Yama Bay entered 

6. 

the Yama River, and from 33 to 53 percent of the total 

number of fish in this region spawned in the Gizhiga River, 

the largest river of Gizhiga Bay. 

It should be emphasized that the premise about the dis- 82 

creteness of the spread of the chum salmon on the continental 

coast of the Sea of Okhotsk is accepted for the population level 

but not for the species as a whole, whose representatives are 

found in practically all the rivers of the coast. 

In the end it is considered fundamental that the continental 	83 

coast of the Sear of. Okhotsk  is an area of 

continuous occurrence 	of chum salmon (the irregular state of 

the geographic range results only frm 	the irregular state 

of the river distribution), which 	in a number of places, 

especially where there is a group of rivers or just one river 

but with a considerable spawning stock, forms local populations 

more or less isolated from each other territorially by areas 

with a weakly developed river network. Based on this, four 

regions are distinguished where the presence of individual 

populations of chum salmon is assumed. The existence of chum 

salmon as populations which are confined to individual rivers 

is recorded for the Amur ,  western Kamchatka ànd Sakhalin chum 
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salmon. For the Sakhalin chum salmon which enters the rivers 

located in distant regions, significant differences in the 

heaviness of the run, the dates of the run, the size, the weight, 

fertility, growth rate and other indices are noted. The indicated 

differences which are expressed to a lesser degree are  also  

traced when comparing fish from neighbouring rivers of the same 

coast (Volovik and Landyshevskaya, 1968). It is possible there-

fore at this state of research that it is more correct to speak 

about populations* of the Kukhtui River, Taui River, etc. 

In the present work with the study of the measurement 

and weight indices of chum salmon the aim is to determine the 

similarity and difference in the variations in these character-

istics in different populations of chum salmon of the coat  of  

By "population" we understand the definition given by 
G.V. Nikollskii (1961) and N.V. Lebedev (1967) for stock as a 
biOlogicalYself-x; -epi;ôçtucing ihtraspecies;grOuefig 
mudler than a race and differing - 	from other groupings by bio- 
1ogi5aI;features„ often confined to definite regions constantly, 
or in certain  periods of the yearly life cycle, that consists of 

all age groups, that is, represented by all generations. Apply-
ing directly to the studied groups of fish, a particular case of 
such a definition is the first type of spawning population, 
which is a population consisting only of fish spawning for the 
first time (Monastyrskii„ 1953). A more general concept is the 
designation of a population as a group of individuals inside of 
which panmixia takes place and which for the lifetime of more 
than one generation is genetically isolated from other similar 
groups (Shmaltgauzen„ 1968,  Yablokov, 1966). In this definition 
two essential sides of the real objectivity of a population are 
underlined - isolation from other similar groups and the presence 
of panmixia inside this group. 

de 
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the Sea of Okhotsk. That is, to use the indicated bio-statis-

tica], indices and their dynamics as a criterion for the demarca-

tion of individual populations.

The term °stock", which is used in the work, is used to

designate a spawning grouping of salmon which is confined to a

definite region of reproduction. For the convenience of the

presentation, we will for the present call the stocks of chum

salmon of individual rivers populations.

MATERIAL AND PROCEDURE

In this work the variations are examined in the measure-

ment and weight indices of fish, which comprise the spawning

stocks,the connection of the variability of these features with

the activities of various environmental factors, and the degree

of gradation in such indices among the . salmon populations

studied. With this aim data'were used of biological analyses of

spawning stocks of chum salmon from the rivers Taui, Yama and

Ginzhiga, collected in 1960-1968 by the personnel of the lab-

oratory for the study of salmon of the Magadan Branch of TINRO.

Data on chum salmon from the Yama River for 1964-1968 were

collected by workers of the Okhotsk fisheries. Altogether were

examined: 5,088 specimens from the Tabli River, 2,965 from the

Yama River and 3,361 f rom the Gizhiga River.

8.

83

.....,....-.....,,,.^.,..n,e.m^i...,,i..•.,.. , -^.,1 .`^^.*e+^.
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The biological analyses were conducted by the generally 

accepted method (Pravdin, 1966) and from them two indices were 84 

used for this work - body length AC and the weight of ungutted 

fish. In addition, the age of all the fish studied was deter- 

mined by scale specimens. 

Similar data of V.L. Kostarev on the Okhotsk chum salmon, 

collected in the KukhtUi River in 1960-1968 in the quantity of 

5,600 specimens, were used for comparison. 

The statistical processing of the obtained data was 

conducted according to the method presented in the handbookS 

P.F. Rokitskii (1961) and V.Yu. Urbakh (1963). When interpret-

ing the results of the mathematical analyses to explain the 

biological connections, the directions of V.S. Smirnov (1968) 

regarding the disparity of the actual natural samples with the 

purely mathematical models were used. 

I 

salmon in different rivers was conducted both for each 

year of research and for all the studied period, differentiating 

in both cases by two main age groups - fourth-year and fifth-

year. The study of the variability of the Isize and 

weight indices was carried out by an analysis of the root mean 

square deviation (Ile- ) of these features and the variation 

coefficient (C) as well. In all cases when comparing the 
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different features of chum salmon of individual rivers, the 

weighted mean indices according to the number of fish in the 	84 

tests were used. 

RESULTS AND DISCUSSION 

. The size and weight indices of chum salmon of differ- 
. 

ent populations for the 1960-1968 period are presented in Table 

1 [p. 37]. The average d data to a considerable extent clouds the 

influence of different factors (the variabilitSr of 'thèse indices 

in individual years, the relative quantity of males and females), 

but nevertheless they give a general idea of each of the popula-

tions as a whole and can serve as a starting point for a further 

analysis of the bio-statistical indices reflecting the tendency 

in their spatial changes. 

As follows from the data of the table, the averaged data 

already indicate the existence of a definite order in the varia-

tions in the size 	and weight indices of chum salmon 

within the limits of the region studied 

of the Sea of Okhotsk. These variations are traced both thi:ough each ' 

of the populations as a whole and_through tha individual main age 

groups. First of all, the most similar indices are found in 

fish which are in the outer points of the geographical range . 

studied - from the rivers Kukhtui and Gizhiga. The chum salmon 

of these rivers is relatively small in size and accordingly 

on the continental coast 
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Weighs less. The TaUi chum salmon is larger, but the largest - 

chum salmon are of the Yama population. Thus an increase 	85 

occurs in the average sizes of the chum salmon from the Okhotsk 

rivers up to the Yama, and when moving further northwards up to 

Gizhiga Bay, the size and weiet indices decrease 

again. In particular, very small sizes of chum salmon were 

noted in the Parent River in 1969 - on the average, around 

60 cm, weight 2.8 - 2.9 kg. A similar conformity is also traced 

in the two main age groups - the fourth-year and the fifth-year 

(Table 1) [p. 37 ] . 

There is information that in previous years a decrease 

was observed in the size of chum salmon from the Yama River 

northwards along the Okhotsk coast. According to data of V.K. 

Arsentev (1925), in 1922 the average weight of chum salmon in 

pounds was as folldws: in the Yama River - 8 — 8.5; in the 

Tumany - 7. — 7.25, in the Gizhiga - 6.5 - 6.75; in the Penzhina 

— 5.75 — 6.0. 

What is the cause of such variations in the features of 

the chum salmon of different regions? Most likely, the varia-

tions in the sizes of the fish are due to habitat conditions 

and, possibly, our example is an illustration of the Bergman 

ml rule (Shmaltgaterfe  1968, page 108), according to which the 

northern forms (mammals and birds) differ by larger sizes from 

the southern representatives of the same group. The regular 
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in the features 

variations/of a number of fish from the south to the north 	85 

was noted by L.S. Berg (1922); for related species, the in-

crease in the number of vertebrae in the northern forms as 

compared to the southern was traced (Iordan, 1891, 1893; 

Rass e  1941). Schmidt I. (1930) discovered that within the 

very same species in the northern and oceanic populations 

there is usually a larger number of vertebrae than in the 

southern and coastal populations. 

Similar regularities are recorded in other orders of 

animals as well (Arnoltdi„ 1939). Thereare data relating to 

fish (Garside, 1966) that with an increase in salinity and a 

decrease in the water temperature (that is, with an increase 

of density ànd -viscosity) in the process of embryogenesis in 

a number of species - salmon, herring, eelpont and others - 

the number of vertebrae, scales in the lateral line and rays in the 

dorsal and anal fins is increased. Similar variations in the 

morphological features in fish under the influence of the 

thermal conditions of development were noted by K.I. Tatarko 

(1968) as well. M.I. Menishikov (1951), establishing in a 

number of fish an increased number of elements in meristic 

features according to a south to north direction, also considers 

the temperature to be a determining factor of this phenomenon. 

Gray I. (1928) also showed the inverse relation of the body 

sizes of the embryos to the - temperature of the environment, having *found 
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that trout embryos, incubated at various temperatures, reached

at the moment of hatching the largest weight at the lowest

temperatures. G.V. NikolTskii (1969) considers that these

variations are an adaptive reaction which changes the hydro-

dynamics of the body in relative conformity to the variations

in the properties of the water in which the fish moves. 85

Hence, one can assume that the large Yama chum salmon

is attached to colder places of habitation as compared with

other regions. Actually, in the region of the Yama Islands

in June-August, the lowest temperatures ^ on the surface

of the sea and the highest salinity of the upper layer of the

water were noted (Morôshkin, 1966). So, in Jùne the water tempera-

ture in the region of the mouth of the Yama River fluctuated

from 1 to 2°, at the Gizhiga - from 2 to 5° at- the Taui -

from 6 to 8° and on the Okhotsk coast - from 1 to %°; in

August along most of the coast the temperature of the surface

layer of the water fluctuated from 8 to 10°, whereas

in the region of Yama Bay water temperatures of up

to 2 0 were observed. The salinity of the water in Yama

Bay varied from June to August f rom 33 to 32.5 percent., in

other parts of the coast - from 33 to 27 percent.

If we assume that the formation of a phenotype occurs 86

not only in the period of émbryogenesis but in the subsequent

stages of development as we1l., then there is no doubt that
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the above changes.of environment in the coastal parts of

the sea exert a certain influence on the change in

the size and weight indices of the chum salmon. The

qualitative difference of the juveniles which arose in the

early stages of development is possibly consolidated in the sub-

sequent conditions of the feeding migration in the sea.

According to the data of I. A. Piskunov (19 59 )., fry of the

western Kamchatka chum salmon, having migrated from the

rivers to the sea, stay until late autumn close to the mouths

of the "natal" rivers, appearing again in these regions after

wintering in the south as a second-year fish. The accumula-

tions of the immature second-year chum salmon at the shores

of the southern part of western Sakhalin were also noted by 86

P.A..Dvinin (1949). Therefore we can assume that the effect

of the differences •in the conditions of the early stage of the

feeding migration of juvenile chum salmon continues for a

sufficiently long time in order to have an effect on the

finally formed phenotype of fish from individual regions of

reproduction_. On the other hand, the nature of the change

in the fish features does not fit into a simple .

nenvironment-organism" scheme and being clearly outlined at* extreme values,

it does not reveal regular relationships with other indices which

are inside these values. Therefore for the present I leaving the

question open about the causes of the observed nature of.the
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change in the size and weight indices of the chum salmons

we' can present the following scheme of the spatial change in the

sizes of the salmon (the length AC is given in cm): 86

IAV i Tayit 64,4

^

Kj kq-ra t KyxTyPt 63,9

^g+nA 'Slnta 68,0

I'F►xcera 63,5 C-& z-N t G A

^
Ilapetib 60,0 * PA P, F- ts

S.W, . N.- F..
toro-sana;t } cencpo-soczoK

The fluctuation limits in the size of the chum salmon

of the Okhotsk coast for different populations have divergences

in their extreme values.. The length of the Okhotsk chum

salmon in the period from 1960 through 1968 fluctuated between

49 and 79 cm.: in other populations the size of the chum salmon

varied within the following limits: the Ta,u-i chum salmon -

from 47 to 82 cm,and the Yama - from 53 to 84 cm; the largest

range of fluctuations in the body size - from 49 to 86 cm -

was observed in the Gizhiga chum salmon. Thus., the shortest

length of the chum salmon of the studied region was 47 cm,

and the largest sizesof chum salmon reached 86 cm. The average

length of chum salmon of different populations during the

studied period varied within the following limits: the Okhotsk

chum salmon - from 61.3 to 67.0 cm, the TaUi - from 62.7'to
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69.9 cm, the Yama - from 66.7 to 70.1 cm, the Gizhiga - from 

61.1 to 69.7 cm (table 2). 

The body weight of the chum salmon underwent rather 

significant fluctuations, and,besides this,differences in 

the extreme values in fish of different populations were 

also traced here. The weight of the Okhotsk chum salmon 

varied from 1.5 to 7.2 kg, Tatti - from 1.1 to 6.9 kg, Yama - 

from 1.7 to 8.1 kg, Gizhiga - from 1.5 to 7.5 kg. Thus, the 	87 

extrane values of the body weight of chum salmon of the 

continental coast of the Sea of Okhotsk are from 1.1 to 8.1 

kg. 

The average body weight of the chum salmon of differ-

ent regions fluctuated by years within the following limits: 

the Okhotsk chum salmon - from 3.02 to 4.01 kg, Tai  - from 

3.22 to 4.40 kg, Yàma - from 3.72 to 4.48 kg and Gizhiga - 

from 3.11 to 4.23 kg (table 2). 

The variations in the 	size 	and weight indices 

in the main age groups of chum salmon - the fourth-year and 

fifth-year 	show up more clearly (table 2). [page 38]. So, the average 

sizes of the fourth-year Okhotsk chum salmon varied from 59.3 

to 63.3 cm (without data for 1968), close to them are the 

fluctuation limits of the sizes of the Gizhiga chum salmon - 

from 59.7 to 67.4 cm (maximum average size was in 1968). 
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The largest sizes were noted in fourth-year chum salmon of 

the Yama River - 65.6 to 69.2 cm. Chum salmon of the Paul 

River has an intermediate position between the Yama and two 

other populations: its average sizes fluctuated within the 

limits of from 62.0 to 69.7 cm. The same sequence of the 

distribution of the populations according to the fluctuations 

in their average sizes is traced in the fifth-year fish also: 

close to one another are the indices of the Kukhtui and Gizhiga 

populations - 61.9-66.5 cm and 66.5 to 70.3 cm respectively; 

the Yama population - 66.3 to 72.6 cn . 	is distinguishad by 

its large sizes, the Teti population has an intermediate 

position - 64.1-71.4 cm. 

If we look at the data which define:-  the variations 

in the body weight of chum salmon at the age of four and five 

years, then we can also find here the above established 

regularity. 

Thus, when examining the intervals of the 'values of 

the size • and weight indices also among the different 

age groups, the existence of divergences in the fish of four 

populations by these indices is confirmed. 

In order to establish the degree of divergence of 

the populations by the 	size and weight composition 

of fish it is necessary to investigate the variations in 
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these characteristics for each year. In order to allaw  for 

the influence of the variation in the age composition on the 

size 	• and weight structure of the spawning stock, 

preference is given to the analysis of individual groups - 

fourth-year and fifth-year fish. Other groups - third-year 

and sixth-year - are represented in the catches by a small 

number of specimens and therefore are not examined. Since 

the two main age groups comprise more than 90 percent of the 

fish in the samples, there are grounds for transferring to 

the whole population the data obtained from analysing them. 

As is 'widely accepted in research connected withtle 

analysis of bio-statistical material, the authenticity of 

the differences between the compared features was determined 

using the values of the standard deviation (t) according to 

the formula 

Xi --- X2 

Sa 	' 

where 

(Pomituudi,M1). 	(Rokitskii, 1961) 

Sd=1/i2—X1+ S 2—X2 

When using the criterion of the standard deviation 

(t) for the comparison of the size 	and weight indices 
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of salmon of four populations, the results obtained are pre-

sented in figs. 1-2 (pp39-4Q].In them on the ordinate axis the

values of t from 0 to 9 are plotted; the large values

are not presented since also when t = 3 the reliability of the

divergence of the features is sufficiently high (Urbakh,

1963; Rokitskii, 1961; Prav din, 1966). When comparing the

size and weight features of the four populationsi using

the standard deviation
j
rather wide amplitudes of fluctuation

in its values from 0 to 31 ^• were noted which compels us 90

to take into account not the absolute values of this criterion

but rather the tendency of its variation. The differentiation

of the studied populations into age groups, examined during

each year, allows us to trace the dynamics of the differences

is drawn first of all

are observed in all of the four populations, at least during

one year. At the same time a definite connection between some

populations (Ku%htui, Gizhiga) and the difference of the 91

Yama population- from all the others, were.noted. These differences in the

closeness of relation of the feature being studied are quantitatively

expressed as follows: in the period.from 1962 through 1968 reliable diver-

gences in the size composition of the fish, when comparing

of the populations for the studied period.

When analysing fig. 1 [p. 39], attention

to the large divergences in the size feature which
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fourth-year and fifth-year, were observed between the Taid 

and Yama populations in five out of six cases (thereaM no 

data for the Yama chum salmon in 1964), between the 

Yama and Gizhiga populations, in six cases, and the Yama 

and Kukhtui, in five cases. 

Reliable differences between the Kukhtui and Gizhiga 

populations were found in fourth-year fish only in 1967 

and in fifth-year in 1964 and 1967. Divergences between 

the Taui and Gizhiga populations in each age group were not 

found in two out of seven cases and between Talli and Kukhtui 

- in three cases out of the six which were examined. 

Comparison of the weight composition of fish of the 

different populations shows that the nature of the connec-

tions, which was established from the size indices (fig. 

2). [p. 40].is presbrved here also. We can note a decrease in 

the divergences of the weight indices by the absolute value 

of the t criterion, and also an increase in the number of 

cases when reliable 

were not observed (in 31 cases against 21 cases by . 

size indices). In particular, there were 	few divergences 

between the four populations according to the average weight 

of the fish in 1963. 

The coefficient Of the variation of the sizes 

differences between the compared populations 



21. 

of fish of the different populations varied from 5.3 to 5.9, 

the variability in the weight - from 18.0 percent to 19.3 

percent. The figures in the individual age groups - fourth-

year and fifth-year - were of the same order. 

Hence, when analysing the differences and similari-

ties among the populations in our case, it is probably necess-

ary to consider the 	size 	characteristics as the main 

criterion. When analysing the response reactions of the 

populations to th e. influence of the external factors, the 

variations of the body weight are apparently more 

significant. 

of the general situation: 	features with a wider amplitude 

of variability reflect more precisely the morphological 

This example can be considered a special case 

variability of specimens in the complex inter-relations of 

the "environment - population" system 	(Yablokov, 1966). 

A further stage in the study of - size 

weight characteristics of chum salmon of different regions 

of the continental coast of the Sea of Okhotsk is the com-
* 

parison of the variability of these features, expressed by 

the standard deviations (sigmas). In connection with this, 

we will indicate the definite distribution sequence of the 

- populations by the mean values of the sigmas of the 

size indices of the fish. The ascending series of the 

and 
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Weighted mean values of the sigmas indicates the following 

population distribution: Kukhtui - 3.39, Gizhiga - 3.50, 

Taui - 3.76, Yama - 4.0 (table 1). Similarly distributed 

are the sigmas of the individual age groups as well. We 

can state that, with the population distribution by the 

sigmas of length, we have the same sequence as in the analysis 

of the - size 	characteristics. The fluctuation amplitude 

of the root mean square deviations of the length of the fish for 

1960-1968 is shown in table 3 [p. 41]. 

Judging by table 3, an increase is observed in the 

mean  sigmas' values  or an increase in the variability of the 

size 	characteristic of chum salmon with an increase 

in the absûlute value of its indicator: the largest root 

mean square deviation is in the body sizes of the large Yama chum 

salmon population; the smallest is in the small size Gizhiga 

• ftœm. 	Further, a tendency to an increase in the fluctuation - 

fange of the root mean square deviation appears when moving 

from south-west to north-east. This tendency is observed not 

only in the spawning stockS'as a whole, but also in individual 

age groups (some divergences are found only in fourth-year). 

Finally, an increase in the range of variability -  is observed 

in an older age group - fifth-year - as compared with fourth-

year (the Okhotsk chum salmon is the exception). 

93 
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Men analysing the root mean -square deviations in the body

weight of chum salmon of different populations, it is clear 93

that an increase in the mean sigma values takes place with an

increase in the mean . weight values here also (table 1) [p. 37].

As far as the amplitude of the variability of this feature

is concerned, it is wider in the Yama population and is the

smallest in the Gizhiga, that is, the patterns in the

fluctuation of the amplitude of variability that have been derived

for size characteristics, are not indicated by these data.

Taking into account those conclusions which were arrived at

earlier about the utilization of size and weight indices as

criteria for substantiating different aspects of the effect

of environmental factors on the populations, we may give

the following explanation of the connections between the

categories "variability of feature", understanding by this

concept the root mean square deviation, and "amplitude of variability",

as well as differences in the nature of the variability

of the size and weight indices.

Ori the continental coast of the Séa of Okhotsk

there are differences in the local (ecological) conditions.

Differences in the indices of the toTperature and salinity

of the coastal waters in individual seasons were indicated
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aboveJ ands in addition, according to the data of the agro-

climatic handbook (Magadan, 1966), each region differs

from the others in. individual climatic indices.

So, for example., the sum of the positive temeratures higher

than 10o for Yamsk is 7630, for the coast of Gizhiga

Bay - 6660, for the coast of Taui Bay- -

0
739 • A.S. Kuznetsov and V.A. Mefodiev (1967) noted a de-

crease in the snow accumulations from north-east (northern

part of Gizhig_a Bay to the south-west (basins of the

rivers Okhota, UlTbeia/Inn) in the winters of 1962/1963 and

1963/1964. Differences in the habitat conditions (more

precisely applicable to salmon in i reproduction condi-

tions) lead to the heterogenity of the species, which at

the level of populations acquires the form of more or

lesss clearly expressed genetic polymorphism which, in

particular, is revealed in the differences in the average

size and weight indices of chum salmon, and is included

in the composition of the individual populations. One can

consider (Nikoltskii, 1955, 1958, 1969) that the features

studied by us are of an adaptive character and along with

other features determine the "norm" of each population,

which corresponds to the habitats in the highest degree.

In exactly the same way, the inherent variability of one

93
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feature or another,which determines the degree of adapt- 

atim 	to all the ecological niches in specific conditions 93 

of the aggregate of the heterogeneous organisms which make 

up the population, is the norm of each population. 

In this sense the nnormn (by which is understood 

the reaction of the total of the specimens which actually 

survive in specifically different habitats and which leave 

progeny behind) is only an arbitrary average norm (Shmal'gauzen, 

1968, p. 109). Obviously, therefore, we should speak not 

about a fixed norm, expressed by the average indices, 

but about its range, that is, the amplitude of the varia-

bility of the features should be included in this concept. 

Thus if the increase or decrease in the absolute values 

of the rot  mean square deviation, going along with the 

increase or decrease in the average indices of the features, 

indicates  the existence of genetic differences between the 

populations (including also the average indices of varia-

bility apparently hereditarily 	 fixed for each population), 

then the range of fluctuation  of the features and the indices 	94 

of variability can indicate the degree of variability of 

the environmental conditions. As G.V. Nikollskii (1962) 

noted, an increase in the amplitude of 	variability of 

features usually occurs towards the periphery of the 



geographic range, and our data agree with this when they 

recorded an increase in the fluctuation range of the 

size 	feature in the more northerly regions where, 

besides a decrease in the total size of the spawning stock, 

the abundance of chum salmon is subjected to more signifi-

cant fluctuations (in 1960-1968 in the rivers of Taui 

26. 

-and Yama Bays the abundance of individual genera- 

tions of chum salmon fluctuated fifty times and in the 

rivers of Gizhiga Bay 120 times.- 

In this case, we will arbitrarily 	call the most 

northerly of all the regions studied by us the periphery of 

the geographic range. It is not excluded that a study of 

the salmon of the Penzhina Bay and,  farther on, north-west 

Kamchatka will give a more accurate picture of the popula-

tion variability of the chum salmon of the northern part of 

the Sea of Okhotsk. 

Examining the comparative variability in the size 

. and weight features, we should note that the variations 

in the body 	size of fish have only one vector, . 

whereas iis weight during:their lifetime fluctuates 

considerably, acquiring in individual periods (for example, 

when they cease feeding) a reverse vector (Polyakov, 1960). 

Earlier it was noted that the body sizes of fish are 



' nore stable features as compared to its weight. This situation 

can be caused by a greater multiplicity of factors of the 

hereditary base of the size features as compared to the weight, 

that is a closer correlation of the size features with other 

features of the organism (Kurshakova, 1967). Hence, one can 

assume that organisms in most cases do not have  tune and are 

unable to respond to short-term changes in environmental 

factors by. corresponding changes in the vector of size 

features. At the same time the reversible physiological 

regulation of the organism to the randam and short-term 

influence of the environment when manifested with sufficient 

intensity can be reflected in such an unstable feature 

az body weight. Of course, the body weight of fish has its 

growth regularities and is closely connected with the 

increase in the body sizes - the correlation coefficient 

between the body weight of the Okhotsk chum salmon and its sizes, 

• eccording to the data of V.L. Kostarev (1969), equals 

0.99. On the other hand, the body weight, since it is 

a more unstable feature, has a wide amplitude of variability. 

One can assume that, on the strength of this, the amplitude 

of variability of the weight of fish can indicate the character 

of the comparatively recent influence of environmental 

27, 
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factors on a population. In particular ., in the Gizhiga 

population of chum salmon ., the smallest value of the 

amplitude of weight variability which was noted 

earlier, can be the result of the comparatively homogenous 

habitat conditions during the feeding migration which pre-

cedes spawning. 

The nature of the influence of 	unstable environ- 

mental factors is illustrated ., for example, by 	data on 

the . size and weight characteristics of 	chum salmon 

in 1963. This year the body sizes 	 of the fish of 

individual populations differed • reliably, while 

the chum salmon of individual regions in most cases did not differ 

by body weight. 

According to data of the - Kolyma hydro-meteorological 

service of the winter of 1962-1963 was 

abnormally warm - the maximum ice cover of the Sea of Okhotsk 

was _ only 63 percent, 	while the maximum ice cover in the 

cold season of 1966-1967 was 97 percent. The abnormality 

of the 1962-1963 season ., on the basis of hydrological and 

hydrobiological material ., was also shown by A.D. Kovalev, 

V.M. Glagolt ev (1965) and L.A. Kotlyar (1965). 

Earlier it was shown (Klokov and Frolenko, 1970) 

that the abnormality of the 1962-1963 conditions had an 
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effect on the elementary chemical structure of the scales 

of pink salmon, which was reflected first of all in the 	95  

similarity of the content of individual elements in different 

pink salmon populations of the coast of the Sea of Okhotsk. 

The advection of warm waters from the Pacific Ocean, as a 

result of which large areas of the Sea of Okhotsk had compara-

tively homogenous physical and biotic conditions (the thermal) 

regime, the salt composition of the water, the spectrum of 

the food items) was pointed out as one of the possible causes 

of this phenomenon. 

From table 2, [p. 38], where the yearly data by body weight of 

chum salmon of individual populations are presented, it can 

be seen that in 1963 the average weight of chum salmon from 

different regions was practically the same. Fig. 2 [p. 40] 

illustrates this situation for indiViduil age groups . fourth-year and 

fifth-year. It can be seen from fig. 1 [p. 39] that significant 

differenpes in fish body sizes were observed in most cases among the - 

populations. 

In concluding this section we will quote data which 

characterize the degree of similarity and difference among 

the four studied populations according to the variability of 

body sizes. K.V. Arnolidi (1939) and A.V. Yablokov 

(1966) showed that the study of 	variability by an examination 
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of the distribution of the values of the root mean square deviation

allows us to obtain data which indirectly determine the degree 95

of similarity among the populations. In particular, these

authors applied the method of comparing not the absolute,

but the relative values of the root mean square deviations, which

were also used by S.R. Tsarapkin. Modification of this method

allows us to compare different chum salmon populations by the

chronological variability of the studied f eature.

The variations in the absolute values of the root mean

square deviations of the body size of chum salmon at the age

of 3+ in different populations are shown in fig.3. [p• 42]•

presented.graphs, it is difficult to arrive at any conclusion

about the degree of similarity in the four populations. One

can only note that the value of the sigmas in the Yama popula-

tion by its absolute value exceeds the sigmas of the other

populations and that the value of the sigmas in the Kukhtui

population arethe smallest. But these conclusions were

arrived at on the basis of data on the mean long-term values

of sigmas -(table 1) [p. 37]. Significant yearly fluctuations

of the sigma values are also obvious. In future we will use

the method of biometric profiles suggested by K.V. Arnolt di

(1939). This method consists of comparing the relative values

of the root.mean square deviations.• As a base we can take any popula-

tion; in this case the Kukhtui is taken, so that:

96
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Yama 
Kukhtui 

96 

or" Gizhiga 
Kukhtui 

de- Talei  
cr- Kukhtui 

and these relative values are calculated for each year. The 

distribution of the obtained data is shown in fig. 4. Here 

one can already note the commmity 	of the tendenéies of the 

changes in the relative values in the three populations of 

the northern coast of the Sea of Okhotsk and, in addition, 

the well-défined differences among all the four populations 

in 1965-1967 and the similarity in 1961-1963. 

The further path of formalizing the obtained data, 

leading to a more accurate comparison, goes through a digress-

ion from the chronological sequence of the distribution of the 

relative values of the sigmas. The data are distributed in 

decreasing order, forming a descending curve on the graph. 

Exactly the same . curves are plotted for the other populations 

as well and then the height of 	location of these curves 

is compared. Here the order of 	sequence of the individual 

values of the sigmas is determined only by .their relative magnitude 

and,naturally, the order can be different in two compared 	• 	_ . 

flows. Thus, in this case the sum of the values of the 

feature, obtained in the period of research, is compared. 

The position that random values with different math- 97 

ematical expectations can be summed up (Smirnov, 1968) is 
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the basis of the quoted plottings. In this case we calculate' 

the sigma ratios which are independent random values and, 

accordingly, the result is an independent random value as 

well. As is known (Aksyutkina, 1968), the mathematical 

expectation of the sum of two random values equals the sum 

of their mathematical expectations, which in 	turn allows 

us to digress from the order of the sequence of random values. 

The results are presented in fig. 5. [p. 441. Here callbe 

seen very well the degree of connection of the individual 

populations among themselves in relation to the base popula-

tion (Kukhtui). Closest of all to the Kukhtui population is 

the Gizhiga and the largest differences are observed between 

the Kukhtui and Yama chum salmon; the Taui population occupies 

an intermediate position. 

CONCLUSION 

The analysis of the size 	and weight indices 

of chum salmon in 1960-1968 allow us to distinguish on the 

continental coast of the Sea of Okhotsk at least four popula-

tions - Kukhtui (Okhotsk), Taui, Yama and Gizhiga, which 

differ clearly enough among themselves in their average 

body sizes arm!. weights. 

The study of the variability of the body sizes 

of chum salmon of the different populations confirms 

98 

97 
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the existence of divergences among them in this indicator:

for each population its own average value of variability is 98

characteristic, and is determined by the root mean square deviation

of the body size of the fish. Since in the studied

populations the larger sigma corresponds to the greater

arithmetical mean of the feature, we can assume that these

populations differ genetically among themselves (Kurshakova,

1967). The regular decrease in the size and weight

indices of chum salmon to the south-west and north-east of

Yama Bay is of interest. It is possible that, besides

the mentioned dependence of such changes on the conditions

in the period of embryogenesis and the feeding migration in

the coastal regions, this phenomenon is connected with the

presence of the centre of the geographic range where the

largest specimens ' dwell. Understanding by the concept of the

centre of the geographic range the«biological centre" (Naumov,

Nikoltskii, 1962), we must consider it to be the'region of

the Okhotsk rivers where the most numerous chum salmon popula-

tion dwells. The presence of the smallest variability in

features in the Okhotsk salmon also corresponds to this

position and is one of the criteria in determining the bio-

logical centre of the geographic range (Nikol'skii and

Pikuleva, 1958; Naumov and NikolTskii, 1962). Such a con-

clusion will be correct at the same time only on _
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condition that we deal with inter-connected populations, 

united at least by a partial exchange of the genofund.* 	98 

Ôtherwise with the complete localization. of the 	 - 

population we will deal only with independent  fluctuations 

of the variability of the featui•es 

whose average values are characteristic of each region. In 

either case we can assume the existence of adaptive reactions 

which are connected with the geography of distribution of 

the species in the studied region. It is important that the 

variability of the features, or more precisely the amplitude 

of variability, increases in those populations (for example, 

in the Gizhiga) which are more remote from the so-called 

"biological centre of the geographic range", which, in this 

case, we can for our purposes accept as the region of the habitat 

of the Okhotsk chum salmon population. This confirms the 

point of view of G.V. Nikoltskii (Naumov, Nikoltskii, 1962) 

on the variability of the features as an indicator of inten- 

sity in the "organism - environment" system; in particular, 

he considers that the amplitude of the variability of the 

features increases with the deterioration of the habitat 

conditions, which is characteristic of organisms which live 

mn the periphery  of the  geographic range. 

a.d■risor's note. 	"Genofund" has been taken directly from the original 
RussianSenofond, for which no other suitable 
equivalent is available. 
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Thus we can assume that the chum salmon populations 

examined by us are different ecotypes, or populations, 

selected and created by the factors of the habitat and 

adapted to it. 

The generalization of the material quoted in this 

work shows that when analysing inter-population relations from 

such variable features as weight and. 

in order to obtain reliable conclusions it is necessary to study these 

features not as cronologically fixed, but in the process 

of their variability during a number of years. Obviously, 

this requirement is well-founded for the investigations of 

those levels of population gradations with which we are 

dealing at the present time. The study of population. features 

during one year only can lead to erroneous conclusions (for 

example, in 1963 .there was the greatest similarity in the 

siae 	 and weight characteristics of chum salmon.in  all 

the four populations, by contrast with 1965 when a divergence 

in  all the populations in these indices was observed). 

Analyses, one only done each year, can lead to contrary con-

clusions. Thus, it is necessary first of all to study, along 

with the spatial differentiation of the features, their 

dynamics in time also. S.P. Volovik (1968) and also S.P. 

Volovik and A.E. Landyshevskaya (1968), on the basis of a 	99 

98 

size characteristics, 
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study of the complex of biological indices (time of the

spawning run, size weight, f ertility, growth rate, 99

plastic and meristic features and scale structure) of the

Sakhalin salmon - chum salmon and pink salmon - came to the

conclusion that owing to the variability of these

features., conclusions about local salmon populations can be

made based only on mass long-term material.

Thus, in spite of the fact that only two features

which characterize the phenotype of chum salmon of different

regions of the northern part of the coast of the Sea of

Okhotsk were analysed, nevertheless the use of long-term

representative material allows us to assume with enough

certainty the presence of the indicated populations in

the studied region. From here the necessity arises to study

the peculiarities of the biology of the chum salmon of each

of these populations, their dynamics of abundance, and also

the explanation of the paths of the microevolution of chum salmon

of the northern coast of the Sea of Okhotsk at the population

l evel .
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Table .1.

The weighted raean indices of the size
and weight features of chum salmon in

1g6o-196s,

Ta6nxqa 1

CpeAKeeaRewetiFiwe noKaaa7enm pa3MepHo-eeco66ix npNaHai(o¢ KOTw
e 1960-1958 rr. `

4
NccneAyemaie

npnsKasn

.3 Bce no3pacrnvIe rpynnbi

^ 5
3-I-

b I '(

.3 x

^n I 4

^

^

Ÿ

5

4-}

T

F

^

t=

^ jjauxa AC, cet 63,9 64,4
Bec ÿ,), icz 3,63 3,68

to a 1l11111bi 3,39 3,76
(t a neca 0,70 0,71
t2, C unKEitii 5,3 5,8

C seca 19,3 19,3

68,0 63,5 61,4 , 64,3
3,96 3,50 3,43 3,69
4,00 3,50 3,10 3,58
0,72 0,64 0,68 0,74
5,9 5,6 • 5,0 5,6

18,0 18,4 19,8 19j9

..1

ct°.

4

:,I Bo3pacrncae rpyannt

67,7 62,2 63,8 65,6 69,3 66.0
3,87 3,38 - 3,86 4,23 3,82
3.89 3,26 3,22 3,54 3,79 3,26
0,68 0,61 - 0,68 0,67 0,69
5,7 5,3 5,0 5,5 5,5 4,9

17,5 17.9 - 17,6 15,8 17,8

1. Studied features. 2. Age groups, 3. All age groups.
4. Kukh tu.^., 5, Tau!. 6. Yalna. 7. Gi.zhiga,
8. Length AC, cm 9. Weight Q, kg 10. C- of length.
11• l^ 01 '^^^^.ght.• 12. C of t^y;?Mtil• ^^ of 7-^^ _^. C o^ w^.ignt,

37.

II4



14 v. SI. 

''A1.1411 	I 	(5 	c' I . 11 	Al±ni 	101 	c 	I n 	I 	AU-in 	I 	a 	I 	c 	In  
p. noppre 

hl-bn 	I a 	lc I 	n 
, 	t 

ro.t. 
P. KYrryn 3 p. Tuyt1 

38. 

The size 

Table 2. 	 88 and 89 

and weight indices of chum salmon of the continental 
coast of the Sea of Okhotsk. 

Pi 	 CQrJblâ riona3atenn tiètia marepwconorei noGèpenti.n bxonnoro mopn 
• Tn6nunn 2 

, 	- 

	

6 znoilA KETb1 AC, cm 	 • 	. 
. 	 . 

I9130 	62,410,07 . 3,56 	2 366 . 62.7+0,13 	3,48 	5,5 	700 	 ■ 	
. 	: 

61,5+0,32 	4.58 	7,4 	200 
1961 	62,310,07 	3,53 	2 283 . 65, 1.T0,16 	3,61 	50 	491 	56,7+015 	3,03 	4,5 	391 	61,7+0,12 	3,05 	1,9 ". COQ  
1902 	61,7+0,05 	3,33 	3 998 	67,4 -:I: 0,17 	3.84 	0,7 	490 	69,3-1-0,10 	3,48 	5,0 	491 	64,0:1_0,20 	3,10 	5,3 	290 

1963 	64,7:F0,07 	3,37 	2 211 	64,0+0,18 	3,60 5,6 	1396 	68,340
' 
 20 	3,90 	5,7 	389 	65,240,22 	4,31 07 	397 

1964 	63,210,16 301 	 637 62,9 1.0,18 301 6,2 	490 	--.. 	- 	- 	- 	63,0 F0,20 	3,91 	0,3 	400 

1965 	61,3.1-0,14 	3,56 	 605 	01,2 F0,14 	3,55 	5,0 	630 	66,8 10,22 	4,69 	7,0 	449 	61 . 1-
-

1  0.17 	2 .00 	40 	300  
1066 	63,8±.0,05 	3,17 	3 317 	62,810,13 	3,65 	5,8 	818 	67,3 . 1.0,27 	4,62 	6,9 	300 	63,01:0,16 	3,05 	4,8 	388 
1967 	65,0 1 0,07 	3,42 	2 458 63,91.0,20 	4,34 	6,8 	488 	67,310,18 	3,94 	5,9 	495 	61,910,15 	3,00 	4,9 	380 

1068 	67,0 .10,16 	3,66 	 499 69,910,18 4,00 5,8 	405 	70,1+020 	4,18 	6,0 	450 	69,7±0,21 	4,12 	5,9 	400 

1 EEC KETb1, /01 

1960 	302+0,02 0,56 	 099 3,22-1-0,02 0,57 17,7 	700 	 3,11+0,05 	0,74 23,8 	203 

1061 	3 47+0,03 0,67 	 600 3,5810,03 0,70 19,5 	401 	3,721-0,04 	0,71 	19,1 	393 	3,17T.002 	0,54 	17,0 	600 

1962 	3,87+0,02 0,65 	 698 3,81+0.03 0,68 170 	490 	4,0610,02 	0,52 	12,8 	491 	3,4810,03 	0,57 	10,4 	290 

1963 	3,82+0.03 0.71 	 600 3,8010,03 0,71 18,4 	390 	3,77+0,04 	0,70 	18,5 	393 	3,86+0,03 	0,07 	17,3 	390 

1961 	3,7510,03 0,75 	 637 3,68-1-001 0,81 220 	496 	- 	- 	- 	- 	3,5110,01 	0,75 21,4 	400 

1965 	3,4110,03 0,79 	 690 3,5510,03 0,76 20.8 	080 	3,80+0,03 	008 	17,9 	448 	3,21+0,03 	0,58 	18,1 	300 

1966 	3,53+-002 0,61 	 684 301+002 0,62 17,5 	814 	3,97+0,01 	0,78 	19,7 	298 	3,10+0,03 	0,59 	17,4 	390 

1067 	3,92+0,03 023 	 700 3,83 F0,01 0,79 20,6 	480 	3,87 1 0.05 	0,72 	17,8 	497 	3,4010.03 	0,61 	18,8 	381 

1968 	4,01+0,01 0,87 	 499 4,4010,04 0,88 20,0 	493 	1,4810,04 	0,96 	21,4 	450 	4,23+0,01 	0,77 	18,3 	400 

% /1,111111A IETbIPENJIETOK KETb1  A. c..n 

1960 	59,51.0.15 2,65 	4,4 	294 	 - ,, 	 60,440,33 	3,91 	6,5 	114 

1961 	60,5:1_0,25 2,78 	4,6 	126 61.1+0,25 3,46 5,4 	198 	- 	- 	- 	- 	- 	- 	- 	- 
1962 	61,0 I. 0,13 3,56 	5,6 	70 	66,51.0,22 	3,36 	5,1 	229 	68,2+0,22 	3.58 	5,2 	260 	63,7-1.0,26 	3,50 	5,5 	186 

1963 	63,0 T.0,15 3,17 	5,0 	462 	63,0T0.25 3,34 5,2 	181 	63,4 +0,20 	3,58 	5,2 	308 	63,4+0,22 	3.20 	6,0 	206 

1964 	62,2=1- 0,17 2,59 	4,2 	235 62,7+0,20 3,81 6,1 	360 - 	- 	- 	62,210,20 	3,60 	5,8 	311 

1905 	00,610,13 3,10 	5,6 	053 62,010,17 3,46 5,6 	392 	65,6-40. 25 	4,06 	6,2 	251 	00,9-1 0,18 	200 	4,8 	270 _  
.19611 	59,310,29 302 	5,1 	109 62,240,15 3,19 5,1 	448 	68,1+0,36 	5,00 	7,3 	190 	59,710,54 	2,07 	4,8 	28 

11167 	63,3±0,33 3,49 	5,5 	113 63,310,23 	4,04 	6.4 	300 	66,6 T0,22 	3,78 	5,7 	298 	61,1+0,15 	2,80 	1,6 	332 

1968 	 69,7+0,19 3,81 5,5 	417 	69,2±0,21 	3,75 	5,4 	316 	67,410,41 	3,61 	5,5 	80 

î .4/11-111A 1151TI1J113.10K KETLI AC, cm 
1960 	61,9+0,15 3.05 	9,9 	403 	 64,1+0,61 	9,65 	7,2 	59 
1961 	62,9±0.16 3,23 	5,1 	132 65,8+0.21 3,51 5,4 	235 	- 	- 	- 	- 	- 	- 	- 	- 
1962 	64,9+0,12 3,29 	5,1 	690 67,8T-0,22 2,88 4,3 	103 	70,2+0,20 	2,80 	4,0 	199 	64,3-1029 	2.91 	4,6 	84 
1963 	66,5T-0,35 3,09 	40 	79 65,1+0.25 3,56 5,5 	208 	69,010,50 	4,12 	6,0 	68 	66,8+0,32 	4,24 	6,24 175 
1964 	63,9+0,21 3,24 	5,1 	241 	61,3+0,32 3,41 5.4 	115 	- 	- 	- 	- 	65,5±0,11 	4,02 	0,14 	82 
1965 	61,0+0,71 	3,81 	6,0 	29 	01,9 -.1 0,28 	4,05 	6,2 	286 	68,4+001 	4,71 	6,9 	188 	62,5 1-0,52 	2,70 	4,3 	27 
1966 	63,1- 10,13 	3,12 	4,9 	501 	61,110,17 	3,32 	5,2 	377 	603+0,41 	3,82 	5,8 	85 	63,2j:0.15 	2,78 	4,1 	356 
1967 	65,010,16 3,36 	5,2 	463 65,510,30 3,80 5,8 	165 	68,5+0,28 	3,79 	5,5 	185 	63010,13 	2,68 	1,3 	39 
1968 	 71,1 -40,50 1,21 5,9 	75 	72,6+0,33 	3,78 	5,2 	122 	70,3.10,17 	3,00 	126 314 

10 BEC tIETEVEXJ1ET01( KETIA, 1C2 

1960 	2,8410,03 0,51 	18,6 	294 	 2,9310,05 	0,61 	20,5 	144 
1961 	3,17+0,05 0,58 18,3 	116 3,41+0,05 0,65 19,1 	198 	- 	- 	- 	- 
1962 	3,62+015 0,90 23,9 	33 3,80+0,01 0,67 17,6 	229 	3,90+0.04 	0,57 	14,6 	260 	3,47±0,04 	0.56 	10,2 	186 
1963 	3,72±0,03 0,72 	19,4 	465 3,74+0,05 0,72 19,2 	191 	3,75+0. 04 	006 	17,6 	313 	3,71+0,04 	0,61 	10,2 	205 
1904 	3,68+0,01 0,63 17,1 	264 3.63+0,04 0,77 21,2 	360 	- 	- 	- 	- 	3,38+0,0 I 	0.63 20,1 	311 
1905 	3,38+0,03 0,76 22,5 	656 3,30+003 0,68 20,2 	392 	3,62+0,03 	0,50 	13,8 	249 	3,19  10,03 	0.56 	17,5 	270 
1965 	3,27+0,05 0,55 	16,8 	169 	3,00 1:0,03 	0,62 17,7 	447 	3,9140,06 	0,81 	20,7 	188 	303 1:0.09 	0..16 	13,2 	28 
1067 	3,82 1-0,07 0,76 	19,9 	113 3,67+0,05 	0,85 23,2 	300 	3,74+0.04 	0,67 	17,9 	299 	3,39  1-0.0:1 	002 	18,1 	333 
1968 	 9,30+0,04 0,88 20,3 	417 	4,2810,05 	0,86 	20,0 	316 	3,92+0,08 	0,67 	13,1 	80 

11 13EC TISITIIJIETOK KET1A, K2 

1060 	 3,55±0,11 	0,85 20,5 	59 
1961 	 I 

• 	 3,64+0.04 0,09 19,0 285 	- 	- 	- 	- 	- 	- 	- 	- 
1902 	 3,90+0,04 0,54 13,9 	166 	4,2210.03 	0,41 	9.7 	198 	3,48+0,06 	556 	16,1 	84 
1963 	 3,96±0,05 0,73 18,5 	203 	4,08 f 0,08 	0,61 	15,7 	67 	4,00+005 	0,67 	10,8 	175 
190-1 • 	 3,97+0,07 0,71 17,9 	115 	- 	- 	- 	- 	3,0610,09 	0,81 20,5 	82 
1965 	 3,81±0,01 	0,67  17,6 	286 	4,0210,05 	0.71 	17,4 	3137 	3,42+0,10 	0,55 	16,1 	27 
1960 	 3,62+0,03 coo 16,6 	376 	4,16+0,07 	008 	16,3 	85 	3,43 1- 0,03 	0,18 	16,9 	357 
1967 	 4,23-T0,05 0,81 19,1 	165 	4,05+0,05 	0,72 	17,8 	185 	3,57-1 0,12 	0,75 	21,0 	39 
1068 	 - 	4,70±0,10 	0,88 18,9 	75 	4,90+0,09 	0,99 	20,0 	121 	4,32±0,04 	0,80 	18,5 	314 

I I 

1. Years. 2. Kukhtui River. 3. Taui River. 4. Yama River. 5. Gizhiga River. 
6. Length of chum salmon AC, cm. 7. Weight of chum salmon, kg. 8. Length of fourth- . 

 year chum salmon AC, cm. 9. Length of fifth-year chum salmon AC, cm. 10. Weight of . 

fourth-year chum  saison, kg. 11. Weight of fifth-year chum salmon. kg . 
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A comparison of the differences (t) in the body 
length of chum salmon of the four populations. 
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123450 123456 2 4 6 123.4.56.1234.1612345612 3 

123456 123456 2 4 8 123456 123456123458 123 
1.482 	10613 	tneszi 	1065 	1P6'6 	1007 	12618 

P11 C. 1- Cpaniteime primnrutit (t) A.unt re:Ta tem erbipex 
I ••••• TaYnCga — FUte Kan; 	2—  TayficKa 11 	nimintlicKa fl: 	3—  rmic4ITIIIICK3ft — A:del:151:  4 —  Kywryil• 

Taynceaa: 5 — Kyxryilcica — nmerza Fl; 	KyXT 	y 	̂ ruiurItncKan.  .1/1  — gerbtpexaenat 
43 — nwriumnot. 

_ 

1 - Taui Yama; 2 - Taui Gizhiga; 3 - Gizhiga Yama; 
4 - Kukhtui - Taui; 5 Kukhtui - Yama; 6 - Kukhtui Gizhiga; 
7 - Fourth-year; 8 - Fifth-year. 
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Differences (t) in body weight of chum salmon 
of the four populations (symbols saine 	— 

as in fig. 1) • 
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123456 
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1 f 34 5 8 1 2 345 8 2 4 8 1 2 3456' 1 2345 8 1 2 3458  123  
1962 	1.963 	1.964 	1985 	1.908 	1957 1.988 	. 

P ne «.-2: Pa3.-mints1 (1) neca TeJa eTbt tienipex nonynnunil (o6oanagennn TC Me,  tiTO 
n na pnc. 1). 
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Table 3. 

Fluctuation range of' the root mean square déviation 
of the body length of chum salmon of the 
different populations in the 1960-1968 

period. 

Ta6.ninta 3 

lipeAenbi itone6aseiel cpeeero xsappamecEoro oricnoliewin 
A71H111.1 Tena IteThi 'pa3mitmbix nonyrisium>1 3a nepmoR 1960-1968 rr. 

ri Bce Bo3pacume 
' 	rpynnu 	 3,17-3,66 	3,55-4,34 	3,03-4,69 	2,90-4,58 

3+ 	 2,59-3,56 	3,19-4,04 	3,58-5,00 	2,80-3,94 
4+ 	 ' 3,05-3,81 	2,88-4,24 	2,80-4,71 	2,68-4,65 

1. Age groups. 2. Populations. 3.  Okhotsk.  4. Teui. 
5 ,  Yama. 6. Gizhiga. 7. All age groups. ' 
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Absolute values of the root mean square deviations of 

the body lenth of chum salmon at age 3+ years 
from different rivers. 

P c. 3. ii6comoTute 3Ba- 
cpeRimx KBa,apaniqe-

CKIIX OTRJI0IIeHUñ )141111b1 Tena 
ICCTIÀ  D  Bo3pacTe 3+ JICT 113 

pa3J1Ht1HbIX peK: 
Tay* 2— ylma; 3 — rimgra; 

4—Kymyit  
rode,/ S.  1261  1,962  1263 126'4 1965 1.986' 1967 1988 

1 - l'aui; 2 - Yama; 3 - Gizhiga; 4 - Kukhtui. 
5 - years. 
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Fig. 4. 96

Relative values of the root mean. square deviations of
the body length of chum salmon. The sigma
values of the' Kukhtui population are taken

as the ^âse.

I

P II C. 4. OTHOCHTCJIbHhIC 3IIfl-

4eHHS Cpej(IiHX KBaj[P1TH4e-

CKHX OTKa10IICHH{( .A7HEI6I TC:fa

KCTbI. 3a 0CH013Y B35ITbI 3IIu •

4eIIHR CIIrhI KYXTYÏICKOÎI HO-

HylIAtI,HH:

060 !961 >96? f963 064 065 1966 1967
'_0Ô& '0 /-TayilcKax Hera; 2-amcKan

KeTa; 3 - rH1iCHrIHIcKaH !(CTa.itrl -
VeTbIpCX:feTKH;Sû •- HATHJICTKH.

1- Taui chum salmon; 2 - Yama chum salmon; 3- Gizhiga chum salmon; A
4- Fourth-year; 5 - Fifth-year; 6 - years.
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Relative values of the root mean square  déviations of 
the body length of chum salmon of the 

.different populations. 

P H C. 5. OTHOCIITCJIblibte 

3HHHCHHH cpeiuiiix ima,a- 
paTiitiecKirx 	OTICAOHCHIal 
AHHH61 'MTH Kent pa3:111H- 

HbIX HOTIVZHHIIH: 
I — TaYnClia 	Kera 2 — 
cKaa Keta : 3 — riminutega 
Kera .i4A — eTlTpexJc1 	I — 
n I er It ; 	 ncr3pacr- 

iibm rpyrum. 

1 - Taul chum salmon; 2 - Yama chum salmon; 3 - Gizhiga chum salmon; 
4 - Fourth-year; 5 - Fifth-year; 6 - All age groups. 
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THE CHANGEABILITY OF MEASUREMENTS AND WEIGI-ITS INDICES
OF THE NORTHERN OKHOTSK COAST CHUM SALMON

Y. K. Klokov

Summary

The analysts of measurements and weights indices of chum salmon in the northern
Okhotsk coastal part permits to single out four populations: - Kuhtuyskaya (the Okhotsk),
Tauyskaya, Jarnskay'a and Gyzhigynskaya.

More large chum salmon spawns in the rivers of the Jamskaya inlet and the popula-
tions distributed further to the south and north have individuals of smaller measurements.

The Changeability of measurements and weights indices within the limits of the investi-
gated area are iucreasing among the populations distributed further to the north.




