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The results of the study of morphophysiologicalataility of sturgeon migrating to the river Volga
from the Caspian Sea are presented. Gonadosomgittes of sturgeon, beluga and stellate sturgeon
for the periods 1970-1973 and 2002—-2005 are comhpare
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[IpuBoasTCS pe3yabTaThl HCCIeAOBaHUS MOP(OPHU3NOIOTHIECKOH H3MEHYHBOCTH OCETPOBBIX PEIO,
Murpupyronmx B p. Bonry n3 Kacrmiickoro mopst. OnpezienieH ToHaIoCOMAaTHIECKU HHACKC OeITyTH,
oceTpa U CeBPIOTH B cpaBHUTENIBHOM Buze 3a 1970-1973T. u 2002—2005T.

KnaroueBsie cioBa: ocetp, Oemyra, ceBpiora, peka Bonra, roHagocoMaTnaeckuii HHIEKC, MOpdo-
(u3HOIIOTMYEeCKUE TIOKA3aTeIH.

Introduction

Knowledge of the species, population, gender, ageradividual variability, morphological and
physiological parameters of fish is required toeasshe physiological status of individual popolasi
in different stages of their life cycle and popigdatresponse to changing environmental conditiarS],
and to detect intrapopulation groups. Morphologisiaidies in conjunction with the environmental
conditions are of particular relevance for the gan to their specific values, the upcoming usartks
ficial breeding sites, acclimatization and hybratian and changes in environmental conditions such
relict fish due to the industrial development ofeleping hydrocarbons in the Caspian Sea.

Information of morphological, physiological and tiemical indices of sturgeon in European
countries are quite few [1, 3, 4], but there iscomparative data.

The purpose was to study the variability of gonadugtic index of sturgeon, beluga and stellate
sturgeon in the river life period, that is, runniagd then to compare the data available, sincdithe
ference in the collection of material is almosty4@rs old.

Materials and methods

The main objects of the study were sturgeon figimdutheir life in the river Volga.

The material was collected in 1970-1973 and 200252Uhere were chosen more than 4000
species of beluga, sturgeon and stellate sturgemassess the state of the fish sex, the degrgenaid
maturity, weight, length and age have been takenancount. To assess the physiological stateeof th
fish a set of morphological parameters (the retatireight of the heart, liver, kidney, spleen, aod g
nads) has been examined. The results (indicesaot, hiwer, kidneys and gonads) were treated $tatis
cally [5, 6]. The calculation of basic statisticidta was performed on personal computers.

Morphological parameters of sturgeon in the river ife period

Indicators of the relative weight of the fish degem their physiological state. In the IlI, llI-IV,
IV degrees of the gonad maturity the increase lative weight of liver, heart, spleen, and kidneys
male and the index of female gonads is revealed.

The changes in gonadosomatic index should be edlyestressed. At maturity females have 4-5
times higher index than the males does. Consequtt@lcosts of development of the female gonads
are also higher than the male ones. Obvioushhigregard, the sturgeon female with the Ill, N+
IV degrees of gonad maturity the relative weighliver, spleen, kidney and heart is less in congueri
with those of the corresponding male gonad matufite relative weight of the gonads, on the con-
trary, in females is higher than that of males.héigindices of running in males are evidently due t
their greater functional activity compared with fdes.
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A comparative study of the relative weight of thajon internal organs of the Russian sturgeon,
beluga and stellate sturgeon, that is, at the ecgraf the Caspian sturgeon, have revealed the exis
tence of specific features of these parameter3, [4, 7]. Continuing this line of the research2002—
2005 we defined the index of the liver and gonddssh with the Ill, llI-IV, IV degrees of gonad ma
turity. All data have been statistically treated.

Morphological indicators of beluga

The most important morphological and physiologjaiameters of sturgeon in pre-spawning period
IS a gonadosomatic index, i. e. the ratio of gomedyht to body weight. Considering the gonadosamati
index in beluga females with the lll, llI-1V, IV deees of gonad maturity, it can be noted that timelergo
sharp seasonal variations. Thus, the gonadosomegz of the running sturgeon females caught in the
river Volga in the early 2000's is higher than tfethe winter-spring migrants (tab. 1).

Table 1

Seasonal variability of morphological and physioloigal parameters of sturgeon
in the life period in the Volga River, 2002—-2005

e Srreé’t l?rci)t;ad Half-year Number GonadosomaFic inplex,
0V, 1V of copies,n % M £m —vibration

15.6+0.2

N i

Beluga I 23 11.0-17.0
; 2 s

13.4+£0.12

N e

Sturgeon I 242 11.6-22.0
3 55 "09.70

22.8+0.2

? | = 13'21206;55

Sevruga I 212 13.0-23.0
; o et

In total 1164

Running beluga females at this stage of maturityeha higher gonadosomatic index than the
males do. Gender differences were found both imgmnd autumn. In running female gonad index
peak in April is 16.5 £ 0.25%, in autumn it is sammat reduced. The minimal gonadosomatic index of
fish caught in 2002—2005 registered in June is H0018 %. If females have an average gonadoso-
matic index 14.0 and 15.6 %, while the males 43503 %. Gender differences are expressed dra-
matically (tab. 2).

Table 2

Seasonal variability of the gonadosomatic index aturgeon females
in 2002—-2005 in the Volga River, %

118

) Beluga Sturgeon Stellate sturgeon
Time of harvest M +m Vibration M +m Vibration M+m Vibration
March 16.0+0.2| 154-16.9 156+0.13 12.7-14.6 02024 | 22.0-265
April 165+0.25| 13.0-180| 196+014 16.3-20{1 3.12t0.2 | 20.1-26.0
May 162+0.2 | 142-17.9] 143+0.41 11.8-164 23019 | 20.2-25.9
June 10.0£0.18 8.6-12.6 12001 10.3-141 2038 | 19.4-240
Average 156402 | 126-180| 134+012 103-20{1 22.82+( 19.4-26.5
March — June
July 12.1+0.14] 11.0-14.] 13.3+0.09 11.6-169 9#¥D5 | 16.6-23.0
August 13.6 £0.15] 11.1-16.6 16.9+0.08 13.9-19.456+0.46| 12.2-18.9
September 142+021 122-17p 19.0+0[15 16.0-21152+0.46] 13.0-19.0
October 145+0.22] 13.3-17.0 195+004 161-20.065+059| 135214
Cpenpee 14.0+018| 11.0-17.0/ 146+01 116220 156&+0 13.0-23.0
June — July
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Sturgeon females caught in spring of 2002—2005¢ typeater amplitude of variations of indi-
vidual gonadosomatic index than beluga females havautumn. In spring the average index is
12.6-18.0 %, in autumn — 11.0-17.0 %, that indg#te heterogeneity of populations (fig 1).

Individual variations of gonadosomatic index of mimg beluga females are slightly wider than
those of males.

Comparing gonadosomatic index of beluga femaleh thiit of sturgeon and stellate sturgeon
with the IlI, llI-IV, IV degree of gonad maturity should be noted that the beluga females indéian
first half of the year is slightly higher than thaftthe sturgeon, but much inferior to that of gaon.

In the second half gonadosomatic index of beludawer than that of sturgeon and stellate sturgeon.
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Fig. 1. Specific features of seasonal changesemdlative weight
of the gonads of beluga, sturgeon and stellatgastur females
with Ill, I1I-1V, IV degrees of gonad maturity irhé river life period (2002—2005)

Beluga males have a lower gonadosomatic indexghageon and stellate sturgeon — 3.5+ 0.3;
3.8 £0.18 and 4.3 £ 0.3, respectively.

Morphological indicators of sturgeon

Gonadosomatic index of running sturgeon caught0©222005 during the river life period is
undergoing some seasonal variations. The highestdgsomatic index of females registered in April
is 19.6 £ 0.14 %, in May it is reduced to 14.3 3£10%, in June the index of the gonads is minimum
12.0 £ 0.1 %. Since July the gonadosomatic indexvgragain and in October it has almost the same
magnitude as it was observed in April — 19.5 + @44

The gonadosomatic index of running males is mualetahan that of females — 3.8 £ 0.18 %.
Thus, the sharp gender differences on the body beee fixed.

The amplitude of the individual fluctuations in igfaon female gonads in autumn is slightly
wider than that in spring. From March to June \#otes were 10.3-20.1 %, and from July to October —
11.6—-22.0 %. The variations of the running sturge@bes were 0.9—-7.0 %. It should be noted that in
the catches there were individuals of differentgibipgical conditions.

Average numbers of the gonadosomatic index of sammdgemales in the first half of the year are
the lowest — 13.4 + 0.12 %, in the second halflittla higher than those of beluga, but still in&er
performance to sturgeon.

The gonadosomatic index of sturgeon males is rdtiggrer than that of beluga, but inferior per-
formance to sturgeon.

Morphological parameters of stellate sturgeon

The gonadosomatic index of running sturgeon caigB002—2005 undergoes dramatic seasonal
changes. The highest gonadosomatic index of runsieljate sturgeon females marked in spring is
22.8 + 0.2 %, in autumn it is reduced to 15.6 #20.5'he maximum index is observed in March — 2504
%, from April to July it goes down. In August andpfember, the lowest figure recorded is 15.2 + @646
in October it slightly increases. The sturgeon ngalead index was 4.3 + 0.3 %. Such volatility & to-
nadosomatic index is a typical feature and it isstzient with the data for the earlier period [1].

The amplitude of the individual fluctuations in igfeon females in spring is 19.4-26.5 %,
in autumn — 13.0-23.0 %. The index of males rariged 1.2 to 7.3 %.

Statistical analysis of the data showed that thegebn female gonadosomatic index is higher
than that of males.

The gonadosomatic index of stellate sturgeon fseratigh. If in spring the index of beluga fe-
male is 15.6 + 0.2 %, of sturgeon — 13.4 + 0.12Reén of stellate sturgeon is 22.8 + 0.2 %. The-stur
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geon male gonadosomatic index is also higher thainaf beluga and stellate sturgeon males: beluga —
3.5+ 0.3 %, sturgeon — 3.8 + 0.18 % and stellatgson — 4.3 = 0.3 %.

The comparison of the liver and gonads of stebategeon with those of other sturgeon species
showed that the relative weight of the liver inrgeon males is higher than that of other sturgeamd,
females below. The relative weight of the gonadag@index of sturgeon, both females and males is
the highest during the entire observation periddg22005). Sexual dimorphism is marked. In addi-
tion, during all the years of the research in thtcles of stellate sturgeon spring forms dominated,
while in the catches of sturgeon and beluga witaiens prevailed [1].

Comparative characteristics of beluga for differentyears catches

Comparing the gonadosomatic index of beluga femaldéke IIlI, 11I-1V, IV maturity stages of
catches in different years (between 1970-1973 808-2005), it can be noted that the running female
gonadosomatic index was at the same level (fig. 2).
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Fig. 2. Comparison of seasonal changes in thevelatight of gonads in running beluga females
of different years catches during the river lifeipd

The gonadosomatic index of beluga females in Ap8ir0-1973 was 6.76 + 0.64 %, and
in 2002—-2005 in the same month — 16.5 + 0.25 %dptember 1970-1973 the gonadosomatic index
of beluga was 14.54 + 0.73 %, and in September-28035 — 14.2 + 0.21 %. In October beluga fe-
males caught in 1970-1973 had a higher gonadosoimnalex (16.5 + 0.05 %) than the fish caught
in 2002—-2005, which we relate to a decrease ipdipalation of older species — 14.5 + 0.22 %.

The amplitude of the variations of gonadosomatidexn of beluga females in 1970-1973
is much more than in 2002—-2005. For example, iroat 1970-1973 variations were 8.82—-28.75 %,
and in 2002-2005 — only 13.0-18.0 %. It should bta that in the population the number of older
species over the years declined and currentlydrnitler Volga there can be found individuals, spawn
ing for the first time.

Our data obtained in 1970-1973 suggest that thedgsomatic index of beluga females
changed during the season. The maximum rate was\@usin fish caught in April, May, September
and October, which agrees well with recent cat¢tads 3, fig. 3).

The gonadosomatic index of beluga males with thelll-IV, IV degrees of gonad maturity
in 1970-1973 is much higher than in 2002—-2005. 90+1973 in the first half of the year it was
5.27 + 0.5 % and 5.13 £ 0.21 % in the second Wdlile in 2002—2005 at the same time — only 3.53%0.

%6 -
1970-1973

5 -

g 2002—2005

| half-year Il half-year

Fig. 3. Comparison of seasonal changes in thevelateight
of the gonads of beluga males with the Ill, llI-IV, degrees of gonad maturity
in the river life period during different years
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Table 3
Comparative characteristics of gonadosomatic index
of sturgeon catches in different years, r. Volga, %
Beluga @ Sturgeon @ Stellate sturgeon?
Months The relative weight,M £ m The relative weight,M £ m The relative weight,M £ m
Vibration Vibration Vibration
1970-1973 2002—2005 1970-1973 2002—200% 1970-1973 002-2005
Aoril 16.76 + 0.64 16.5+0.25 23.0+1.19 19.6 +0.14 23.8+0.8 23.1+0.2
p 8.82-28.75 13.0-18.0 8.26-35.33 16.3-20.1 20.0-34.5 20.1-26.0
May _ 16.2+0.2 15.33+1.28 143+0.11 22.68 +0.32 23.0+0.19
14.2-17.9 6.14-25.52 11.8-16.4 13.2-32.5 20.2-25.9
June _ 10.0+0.18 13.55 +0.37 12.0+0.1 23.32+0.47 21.3+0.18
8.6-12.6 4.81-22.14 10.3-14.1 11.1-32.4 19.4-24.0
July _ 12.1£0.14 15.72 +0.39 13.3+0.09 23.61+0.6 19.9+05
11.0-14.3 9.71-23.79 11.6-16.9 11.1-30.9 16.6-23.0
A t 13.6 +0.15 17.86 + 0.36 16.9 +0.08 16.4 +0.27 15.6 + 0.46
ugus B 11.1-16.6 10.74-25.12 13.9-19.4 10.8-27.94 12.2-18.9
Septembet 14.54 +0.72 14.2+0.21 18.95 + 0.07 19.0+0.15 16.0+0.1 15.2+0.46
11.32-18.32 12.2-17.0 14.22-23.01 16.0-21.1 15.0-16.2 13.0-19.0
October 16.5+0.5 145+0.22 23.0+2.78 19.5+0.14 _ 16.5+0.53
13.94-19.16 13.3-17.0 11.0-39.0 16.1-22.0 13.5-21.4

The amplitude of the fluctuations of the indexlod gonads of males in 1970-1973 is wider than
in 2002—2005. For example, in the second half efyisar in 1970-1973 variations in the gonads were
1.47-11.68 %, whereas in 2002—-2005 — only 1.4-6.6 %

Comparative characteristics of sturgeon catches idifferent years

According to the results of the researches, theadosomatic index of sturgeon females with the
-1V degrees of gonad maturity in 2000—2005 isvéw than in 1970-1973. So in April 2002—2005
it was 19.6 + 0.14 %, and in 1970-1973 — 23.0 ® %l In May and August figures differ only by 1 % —
with a bigger emphasis to the individuals caughit9@0-1973. (fig. 4).
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Fig. 4. Comparison of seasonal changes in theivelateight
of the gonads of sturgeon females with the IIKIN, IV degrees of gonad maturity
in the river life period during different years

In September the indices are almost equal: in 18903 — 18.95 + 0.07 %, in 2002—-2005 —
19.0 £ 0.15 %, and in October, they are almoss#me as in April — 23.0 + 2.78 % and 19.5 + 0.14 %,
respectively.

The amplitude of the gonadosomatic index variatioinsturgeon females in 1970-1973 is much
more than in 2002—-2005: in April 2002—-2005 — ony3t20.1 % and in 1970-1973 — 8.26-35.33 %.
In October 2002—2005 variations of gonadosomatiexnof sturgeon females were only 16.1-22.0 %,
but individuals caught in 1970-1973 — 11.0-39.0 %.

Indicators of gonadosomatic index of sturgeon mate4970-1973 are also very contrasting
against the indicators of 2002—2005. In the fiedf bf the year sturgeon male gonadosomatic index w
5.79 £ 0.21 %, and in 2002—-2005 — 3.8 £ 0.18 %hénsecond half-year 1970-1973 the rates are lower
(4.36 £ 0.07 %), than in the first half-year, aadiér relative to that of 2002—-2005 — 3.8 + 0.18figp b).
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Fig. 5. Comparison of seasonal changes in thevelateight
of the gonads of sturgeon males with the Ill, Ni-IV degrees of gonad maturity
in the river life period during different years cia¢s

The amplitude of the gonadosomatic index variatiohsturgeon males caught in 2002—2005
accounted 0.97.0 %, but the species caught in 19/73— 1.13-10.61 %.

Comparative characteristics of stellate sturgeon ¢ahes in different years

The greatest relative weight of gonadosomatic indag observed in stellate sturgeon females
in 1970-1973. So in April 2000-2005 it was 23.1.2 %, and in 1970-1973 — 23.8 + 0.8 %, in Octo-
ber the index of fish caught in 2002—2005 was 30246 %, in 1970-1973 — 16.0 £ 0.1 %.

The gonadosomatic index values of stellate sturgeaught in 2002-2005, yield indices
of 1970-1973, and only in April, these values weigout the same level — 22.68 £0.32 %
and 23.0 £ 0.19 % (fig. 6).
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Fig. 6. Comparison of seasonal changes in thevelaiight

of the gonads of stellate sturgeon females witHithdI1-1V, IV degrees of gonad maturity
in the river life period during different years cla¢s

The amplitude of the gonadosomatic index variatioinstellate sturgeon females in 1970-1973
is much wider than that of the stellate sturgeamghéin 2002—2005. In July 1970-1973 variations
in the gonads were 11.1-30.9 %, but in 2002—2006.6—23.0 %. The most significant changes were
in the gonads of species caught in 1970-1973 ie Juhl.1-32.4 %, and in 2002—-2005 in October—
13.5-21.4 %.

The gonadosomatic index of stellate sturgeon n@lasges during the season. Thus, in the first
half-year in 2002—2005 the indicators of the gomsadaatic index of stellate sturgeon was only
4.3 + 0.3, and in 1970-1973 — 7.62 £ 0.49 %, ingbeond half-year in 1970-1973 gonadosomatic
index decreased from 7.62 to 6.03 £ 0.07 %, bwas still higher than the figure obtained in the-se
ond half-year in 2002—2005 (fig. 7).
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Fig. 7. Comparison of seasonal changes in thevelateight
of the gonads of stellate sturgeon males with tihéll-1V, IV degrees of gonad maturity
in the river life period during different years cia¢s

The amplitude of the variations of the index oflate sturgeon gonads in 1970-1973 is wider
(1.25-12.67 %) than that of the species caugh®@222005 — 1.2-7.3 % (see tab. 3).

Conclusion

Our data for 2002—2005 show that the gonadosonmatex of beluga females varies during the
season and they are in good agreement with 1973-d&@a. The fish caught in April, May, September
and October 2002—-2005 had the maximum rate; it ésgood agreement with previous years catch [1, 8]
It is noted that the gonadosomatic index of belugdes with the IIl, 11I-1V, IV degrees of gonad ma-
turity in 1970-1973 is much higher than that ofuigal males in 2002—2005.

The gonadosomatic index of sturgeon females with Ik-IV degrees of gonad maturity
in 2000—-2005 is lower than that of species cauglit970-1973. The indicators of gonadosomatic in-
dex of sturgeon males are also lower.

The greatest relative weight of gonadosomatic indag observed in stellate sturgeon females
caught in 1970-1973. The indicators of gonadosamatiex of stellate sturgeon males are variable
depending on time of catch.
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