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SOME COMMERCIAL FISH SPECIES NUTRITION
IN THE KAZAKHSTAN PART OF THE CASPIAN SEA

Abstract. Investigation of nutrition and nutritional relationships of fish in the Northern Caspian is
needed because this part of the water body is a feeding site for many fish species. The nutritional mate-
rial was selected in the course of conducting comprehensive marine research in the Kazakhstan Caspian
Sea waters, in the summer and autumn of 2018. A feeding research of such predatory fish as pike perch,
asp, and sabrefish, as well asbream, roach, crucian carp, and golden mullet obtained from trawl catches,
made it possible to trace the overall productivity formation of the reservoir and determine the reservoir
water content. The researched fish had gastrointestinal tracts sufficiently filled with food. Fish with empty
stomachs were rarely seen which indicates good nutrition and active consumption of food. It was re-
vealed also that crustaceans, mollusks, and worms constituted the basis of the food intake of the fish of
the benthophagous; while predatory species fed on the advanced fry. This suggests food plasticity and
selectivity of fish. Also, benthophagous fish can eat a variety of food, and thus not create competition
for each other in the diet. The lowest indices of gastrointestinal filling were in predatory fish species.
The basis of the food lump in all analyzed fish was digested food. It can be noted that the fish caught on
the digestive organs in the fall had fatty layers indicating that the fish were fed and did not experience a
deficit in the food objects. According to the results of the research, the seasonal species diversity of feed
objects in the north — eastern part of the Caspian Sea was also established.

Key words: Caspian Sea, food, foraminifera, worms, crustaceans, mollusks.
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Kacnuit TeHi3iHiH Ka3aKCTaHADIK GOAiriHAeri eHepkacinTik MaHbi3bl 6ap
Keinbip 6aAblK TYpAEPiHiH KOpPeKTeHYiH 3epTTey

Anaarna. Coarycrik Kacnmiaeri 6aAbikTapAblH  KOPEKTEHYIH >KOHEe KOPEeKTiK 0OaiAaHbIChIH
3epTTeyAiH KaXXEeTTIAIr ataaFaH amakTapbl GAAbIKTbIH KOMTEreH TypAepiHiH epicTey opHbl GOAbIN
TabblAybIMEH TYCiHAIpiAeAi. KopekTeHy 6orbiHiua MaTepran 2018 KbIAAbIH XKa3 >KOHE Ky3 Me3riAsepiHAe
Kacnmii TeHisiHiH Ka3akKCTaHAbIK, akBaTOPUSICbIH KELLIEHAI TEHI3AIK 3epTTey >KyMbICTapbl OapbiCbiHa
>KMHaKTaAAbl. TpaA KOMEriMeH ayAaHFaH KOKCEpPKe, akMapKa >koHe KbIAbILOAAbIK, CUSKTbl >KbIPTKbILL
6GaAbIKTapAblH, COHbIMEH KaTap TbipaH, TOPTa, MOHKE, CUHIMAb CUSIKTbl (PUTO(ArTapAblH, KOPEKTEHYH
3epTTey Cy KOMMAaHbIH >KaArbl OHIMAIAITIH GakbiAayFa >KOHE Cy KOMMAaHbIH, a3blKTbIAbIFbIH aHbIKTayFa
MYMKIHAIK 6epai. 3epTTeAreH GaAblKTapAblH acKasaH-illeK >XKOAAAPbI KETKIAIKTI MOALLIEPAE TOAFaH.
AckasaHbl 60C GaAbIKTap CUMpeK Ke3AeCTi, BYA OAAPABIH >XEMAEATEHAITH >XoHe KOpPeKTi OeACeHAj
TYTbIHYbIHbIH KepceTkiwi. CoHaar-ak, GeHToartapAblH HErisri paumoHbl — LIASHTOPI3AIAEPAEH,
MOAAIOCKAAAPAAH XXOHE KyPTTapAaH, aA >KbIPTKbIW pPaLMOHbl — GaAblk, WwabakTapbiHaH TyPaTbIHABIFbI
aHbIKTaAAbI. ByA BaAbIKTapAbIH KOPEKKE AEFEH TaAFaMMA3AbIAbIFbIH YKOHE KOPEKTIK MAACTUKAAbIAbIFbIH
KepceTeAi. beHToC KopekTi GaAbIKTap TYPAI >KEMAEPMEH KOpPeKTeHyre KabiAeTTi, OCblAaiilia OAap
6ip-6ipiHe Kopek YyiliH 69CeKeAeCTiK TyAbipManAbl. ACKa3aH-ilIeK XOAAAPbIHbIH, TOAY MHAEKCIHIH, eH,
TOMEH MOHAEPI XbIPTKbI GaAbIKTapAa aHbIKTaAAbl. TaapayFa aAblHFaH GaAbIKTapPAbIH OapPAbIFbIHbIH
aCKa3aHbIHAAFbl KOPEK Keceri KOpbITbIAFAH KOpeK TYpiHAE Ke3aecTi. Epekiue eckepe KeTeTiH >KanT,
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Ky3 Me3riAiHAe ayAaHFaH OGaAbIKTApAbIH aCKOPbITY MYLIEAEPIHAE Mal KabaTbiHbIH OGOAATbIHAbIFbI
aHbIKTaAAbI, OYA GAABbIKTAPABIH, KOHABIABIFbIH XKOHE XEMAIK KOPEKTEHY OObEKTIAEPIHE TaNUbIAbIKTHIH,
6aiiKaAMaNTbIHADBIFbIHbIH ADAEAIL. DKyprisiAreH 3eprreyaepaiH HoTuxKeAepi 6ombiHLLa Kacnuil TeHi3iHiH
COATYCTIK-LUbIFbIC aKBATOPMSCbIHbIH, XXEMAIK OObEKTIAEPIHIH TYPAIK MayCbIMABIK, aAYaHTYPAIAIri
aHbIKTAAABI.

Tyiin ce3aep: Kacnuit TeHisi, kopekTeHy, dopameHndepasap, KypTTap, LlWasSHTOpi3AiAep,
MOAAIOCKaAap.
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NUccaepoBaHMEe NUTaHUSI HEKOTOPbIX MPOMbICAOBbLIX BUAOB Pbl6
C Ka3axCcTaHCkoM YacTtu Kacnmiickoro mops

AnHoTaums. Heo6Xx0AMMOCTb M3yUeHMsl TUTAHUS 1 MULLEBbIX B3aMOOTHOLWEHWI pbib B CeBepHOM
Kacnvu Bbi3BaHa TeM, UTO AAHHAs 4aCTb BOAOEMA SIBASETCS MECTOM HaryAa MHOTMX BMAOB pPbif.
Matepman no nuraHmio GbiA 0TOBPAH B XOAE KOMIAEKCHBIX MOPCKMX MCCAEAOBAHMIM B Ka3axCTaHCKOM
akBaTopum Kacnmnnckoro Mops B A€THWIM 1 oceHHMin neproaa 2018 roaa. INpoBeaAeHHOE NCCAeAOBAHME
MUTaHMS TaKMX XMILHBIX PbI6, KaK CyAAK, XEPEX M UYEXOHb, a Tak>Ke pblO-hutocharos — Aelll, BOOAS,
Kapacb, CMHIMAb, MOAYYEHHbIX M3 TPAAOBbIX YAOBOB, MO3BOAMAO MPOCAEAUTb (POpMUPOBaHME 06LLEel
MPOAYKTMBHOCTM BOAOEMA U OMNPEAEAWTb KOPMHOCTb BOAOEMa. McCAeAOBaHHbIE PbiGbl MMEAM
AOCTaTOYHO HAMOAHEHHbIE TMULLEA XKEAYAOUHO-KMIIEYHbIE TPaKTbl. Pbifbl C MyCTbIMU >KEAYAKaMM
BCTPEYAAMCH PEAKO, UTO CBMAETEALCTBYET O XOPOLWIEN HAKOPMAEHHOCTM M aKTMBHOM MOTPEOAEHNM
nmim. Tak ke BbIAO YCTaHOBAEHO, UYTO OCHOBY pauUMOHa MMTaHus pbid GeHTOMaroB COCTaBAIAM
paKkooOpasHble, MOAAIOCKM M YEpBU, Y XMILUHbIX BUAOB — MOAOAb Pbi6. DTO FOBOPUT O MULLEBOM
MAACTUYHOCTM M M36MPATEABHOCTM PbiO. Tak )ke GeHTOCOSAHbIE PbiObl MOTYT MUTATLCS PAa3HOOOPA3HbIM
KOPMOM, M He CO3AaBaTb TEM CamMbIM APYT APYTY KOHKYPEHLMIO B MmMTaHun. Camble HU3KME MHAEKCDI
HanoAHeHus XKKT 6biAn y XMLIHBIX BUAOB pbi6. OCHOBY NULLEBOrO KOMKA Y BCEX MPOAHAAM3MPOBAHHbIX
pbI6 cocTaBAsiAa nepeBapeHHast nuia. Y pbl6, BBIAOBAEHHbIX OCEHbIO, HA OpraHax MuueBapeHust GbiAm
XKMPOBbIE NMPOCAOMKM, CBUAETEALCTBYIOLLIME O TOM, UTO PbiGa HAKOPMAEHA U HE MCTbITbIBaAA AeDrLmTa
B KOPMOBbIX OGbEKTax NMMTaHms. 1o pesyAbratam AQHHbIX UCCAEAOBAHMI TaK e YCTaHOBAEHO CE30HHOE

BMAOBOE pa3HoOOpa3re KOPMOBbIX 06bEKTOB B CEBEPO-BOCTOYUHOM YacTh Kacnmickoro mops.
KatoueBble caoBa: Kacnmiickoe mope, nutaHue, dopamuHudepbl, 4YepBM, pakooOpasHbie,

MOAAIOCKMN.

Introduction

The Kazakhstan part of the northern Caspian Sea
is the most productive sea part and represents the
largest water body in the Republic of Kazakhstan,
with an area of 56.3 thousand square km [1, 2].
About 90 % of the total river flow enters the Northern
Caspian. Water with low-saline waters warms well
during the summer period and is the main water area
for the feeding of fry and advanced fry. Therefore,
research of the nutrition of some commercial fish
species represents overall interest.

According to G.K. Mutysheva [3, 4], the modern
high and stable level of the Caspian Sea contributes
to an increase in the biological productivity of the
sea, but the trophic resources in the Kazakhstan
Caspian Sea part are underutilized.

Many fish in natural water bodies have a
nutritional degree of similarity, which leads to

competition for food resources, especially in places
of feeding, so the study of fish nutrition gives patterns
knowledge that determines the level of metabolism
inherent in each individual species in natural habitats.
[5-7]. One of the important factors causing changes
in the qualitative composition of fish stocks in inland
waters, up to the replacement of some species by
others, is interspecific interrelations [8, 9]. External
factors replacing some fish species with others are
different [10]. Conducted ichthyological research
showed an uneven distribution of ichthyofauna in
the Kazakhstan part of the Caspian Sea waters in the
summer and autumn periods, and species diversity
is represented by 12 species of commercial fish,
the main of which are: bream, roach, crucian carp,
sabrefish, asp.

Roach distributed very widely. Within the
Caspian Sea forms several separate herds: the
Azerbaijani, Turkmen and, most numerous, the
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North Caspian. The distribution range of the
North Caspian roach covers the Northern Caspian,
for spawning it migrates to the Volga and Zhayik
delta watercourses. Leads to the near-bottom
lifestyle eat mainly mollusks of the slightly salted
complex. In the Northern Caspian, it occupies the
largest distribution area compared to other semi-
anadromous fish. The roach is found at depths of up
to 10-14 m, in waters of salinity up to 12 %o, but its
main concentrations are noted in areas with a depth
of up to 6-8 m salinity up to 6-7%o [11-13].

Bream is represented in the Caspian Sea by
the subspecies, the eastern bream Abramis brama
Orientalis_Berg. Inhabits the North Caspian, Volga,
Zhaiyk, Terek, Kure. In the Northern Caspian, there
are several local herds of bream: Volga, Zhaiyk,
Terek. The life cycle of the bream takes place in the
sea and in the Zhayik river delta, here is the feeding
of adult fish and its young. In the sea, bream prefer
smaller depths than the roach, its distribution area is
narrower: it is limited by isohaline 8 %o, although it
is also found at higher salinity. The greatest amount
of bream is usually fed at depths of up to 4 m and
in waters with a salinity of 4%o. It feeds mainly on
crustaceans, mollusks, and worms. At the end of
summer and autumn, bream migrate to shallow areas
of the sea and the lower part of Zhaiyk, where it
remains for the winter. An immature bream migrates
back to the North Caspian in spring. The duration
of the ripening period of bream varies from 3 to 6
years. In the bulk of the fish for the first time spawn
at 4 years old with a length of 24 — 30 cm.

The life span of bream in the eastern part of
the Northern Caspian reaches 13 years old, the
maximum dimensions and weight are 50 cm and 2.0
kg, respectively [14, 15].

Sabrefish. It has an elongated and flattened body.
The back is almost straight with a very weak bulge.
The color is typically pelagic: the back is dark, color
is greenish, the sides are covered with silvery scales.
The lateral line is trip-stitch, behind the pectoral fins
descends sharply to the ventral side, at the level of
the anal fin, sometimes branches out. Back fin is
short, pushed back; pectoral fins long. The mouth
is small, top. Pharyngeal teeth double row. Sabre-
fish forms residential and semi-passable forms. In
the North Caspian, it is found at a salinity of 3-4%o,
rarely at 9-10%o. Sabrefish is a freshwater fish by
origin. Males sabrefish on the Caspian ripen at the
age of 3-4 years, females in 4-5 years. On Zhayik,
spawning of the sabrefish begins in May and ends
in the first half of June at a water temperature of
12°C. Spawning portion. Embryogenesis lasts 3-4
days [16].
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Asp is widespread — the basins of the Northern,
Baltic, Mediterranean, Black, Azov, Caspian and
Aral Seas. In Kazakhstan, the natural fauna of the
subspecies is only in the Caspian waters [17]. This
species is confined mainly to the eastern part of the
North Caspian. Although the frequency of its occur-
rence on average in the North part of the sea is lower
than in many other species, its high consumer quali-
ties make it a valuable commercial object [18].

Pike perch — belongs to the Perciformes, the
family Perch (Percidae), the genus Perch (Sander).
The natural range includes the basins of the Baltic,
Black, Azov, Caspian, and Aral seas [19]. In Ka-
zakhstan, in its natural range, it lives in the Zhaiyk
River and its tributaries, rising above the city of
Orenburg, and in the Caspian Sea, in areas with sa-
linity up to 7-9 %o.

Golden mullet (Liza aurata). In the years 1930-
1934 the fry of three species of mullet Mugil cepha-
lus (Lebanon), Lisa aurata (Golden mullet) and Lisa
saliens (Gray mullet), imported from the Black Sea,
were released into the Caspian Sea. Naturalization,
i.e. the formation of self-reproducing populations,
acquired only golden mullet and gray mullet. Less
than 10 years after the introduction, commercial
herds formed, and large concentrations of mullets
were found off the coast in the southern part of the
Caspian Sea, and in warm time — off the coast of
the Middle and North Caspian. Golden mullet, com-
pared with Gray mullet, mastered more northern
areas [20]. golden mullet winters in the southern
part of the Southern Caspian, mainly off the coast
of Iran. In March, as the water warms up, feeding
migration begins along the shallow waters of the
eastern and western coasts of the sea to the Middle
Caspian, where the golden mullet appears in April.
Then it migrates north to the Mangyshlak peninsula
and the Chechen and Tyuleniy islands, where it ap-
pears at the end of May. In June-July, he meets at
Small Pearl island. During migration, the golden
mullet is kept by small sparse shoals in the near-
surface layers of water while actively feeding. In
September-October, advanced fry migrates to the
deep-water part of the Middle and South Caspian
(300-700 m), where they spawn. Juveniles do not
make extended migrations. Golden mullet research
catches are quite rare and in recent years are more
likely to be episodic. This is due to the limited num-
ber of stations (squares) in the most typical habitat
for mullets [20]. In the research catches of 2018, the
length of the golden mullet varied from 27.8 to 47.0
cm (average 39.9 cm), weight — from 270 to 1200 g
(average 776 g). In Kazakhstan, the annual catch of
the golden mullet does not exceed 435 tons [20]. A
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rather high reproduction potential of mullet in the
Caspian Sea, characterized by relatively early matu-
ration, high values of SMS, fatness, accumulation of
lipids, etc., ensures naturalization and their sustain-
able reproduction [21].

Crucian carp (Cyprinidae), the most common
species of the carp family. In West Kazakhstan wa-
ters, crucian carp is common in all floodplains and
lakes of the Zhayik, Emba and Kigach rivers. Cru-
cian carp to the coastal strip and river mouths. In
the current year, for the entire observation period,
the crucian carp was noted exclusively in the coastal
areas affected by the flow of the Kigach river [22].

Materials and Methods

In the summer period of 2018, from individual
located stations in the northeastern part of the Cas-
pian Sea, from the catch that was available in the
9 meter net, the material was selected for ichthyo-
trophologycal research. The digestive tract was se-
lected from: 12 specimens of bream; 13 samples of
roach; 5 samples of sabrefish; 5 specimens of pike
perch; 5 samples of crucian; 5 samples of asp. In the
autumn period, fish were also selected from samples
obtained by trawling. The digestive tract was sam-
pled from 17 samples of pike perch; 3 samples of
crucian and 5 —and samples of asp.

To research, the nutrition of fish, standard quan-
titative and weight were used methods [22, 23]. The
systematic identity of the organisms found in the

food was determined, after the organisms were cal-
culated, dehydrated on filter paper and weighed on
torsion weights. In the benthophagous fish research,
was noted a certain amount of soil. The relative im-
portance of food organisms individual groups in the
food spectrum was estimated by the frequency of
occurrence (in % of the feeding fish number in the
sample) and by the proportion of individual com-
ponents in the total content of the food lump (in%
mass). Calculated total indices of stomach filling
(SPE, °/_ ) and the proportion of fish (%) with emp-
ty stomachs.

Results and Discussion

Roach nutrition (Rutilus rutilus). The fish tak-
en for research from summer samples was different
sizes, their length varied from 205 to 282 mm, and
the weight from 94 g to 247 g. Of the 13 gastrointes-
tinal tracts, two were empty, which shows the diffi-
culty of fish in food searches. All the sections of the
11 fish digestive tract contained the digested mass,
and (TIF) — the total index of filling their stomachs
was equal — 298.31°/ . Active feeding of a roach
can be identified by fragments of large shells of bi-
valve mollusks from the Cardiidae family, jaws and
bristles of worms from the Polychaeta class, bones
of small fish and digested tissue in the food lump.
Roach has 85% of the food lump amounted to Mol-
lusca (Bivalvia), 6.67% Vermes (Polychaeta) and
3.33% fish (Figure 1).

= Mollusca

= Vermes

= Unspecified tissue fragments

= Fish

Figure 1 — Roach nutrition spectrum, in %
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In addition, unidentifiable organic residues
and grains of sand are noted in food clumps.
Zooplankton in food clumps of fish is not registered
(Figure 2).

Asp Nutrition (4Aspius aspius). For the summer
research, five specimens of asp were selected from
299 to 440 mm long, weighing from 500 g to 650 g.

35,00%

33,33%

30,00%

25,00%

20,00%

16,66%

15,00%

10,00%

5,00%

0,00%

H Vermes u Mollusca

Their total digestive tract index was 236.46 °/_ . The
bulk of the food lump was: Mollusca, Ostracoda
and half-digested fragments of fish heads and spinal
bones. The digestive tract of one fish was empty. In
asp in the food lump, 41% fell on Mollusca (Bival-
via), 30% on Crustacea, 24% on fish and 5% on un-
specified tissue fragments (Figure 3).

16,66% 16,66% 16,66%
1
m Unspecified tissue fragments m Fish Sand

Figure 2 — % of the number of roach components

® Crustacea

® Mollusca

m Fish

®m Unspecified tissue
fragments

Figure 3 — Asp nutrition spectrum, %
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Among the animal components of the asp of the
asp, 2 taxa belonging to 2 classes of invertebrates
were observed: Crustacea (crustaceans), Bivalvia

40%

40%

20%

Crustacea Mollusca

(bivalve mollusks) as well as fragments of juvenile
fish, and unidentifiable organic residues were noted
(Figure 4).

20%

20%

Fish Unspecified tissue

fragments

Figure 4 — % of the number of asp components

For autumn researches, 5 specimens of asp were
selected; their body lengths ranged from 322 mm to
500 mm, weight from 370 g to 1090 g. There was
a weak filling of the gastrointestinal tract, which

® Insecta

was associated with components of the food lump,
in which 20 % were residual fragments of Insecta,
and 80 % is not detectable, digested food, just one
stomach was empty (Figure 5).

® Unspecified tissue fragments

Figure 5 — % indicator of the asp components number

Among the animal components of the asp;

1 taxon belonging to the class of invertebrates:

Insecta (insects) also unidentifiable organic residues

(Figure 6).

The values of the index of the gastrointesti-
nal tract filling in the asp from summer to au-
tumn ranged from 236.46 to 130.32 °/  (Fig-
ure 7).
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60%

50%
50% -

40% -

30%

20% -

10% -

0% -

Insecta

50%

Unspecified tissue fragments

Figure 6 — % indicator of the number of components asp
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Figure 7 — Indexes of gastrointestinal filling of asp by seasons, in %/

The average index of gastrointestinal filling in
the summer was 47.29 °/ . in the fall - 32.06 °/
(figure 8).

Crucian carp nutrition (Carassius carassius).
In 5 samples of crucian carps taken from summer
catches, the length ranged from 250 mm to 295
mm., weight from 275 g to 320 g. The total filling
index was 95.45°/__ .

Crustacea, Mollusca, macrophytes accounted
for the bulk of the food bolus. At the same time,
Crustacea was 55%, Mollusca (Bivalvia) — 20 %,
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macrophytes 12.50 % and unidentifiable organic
residues 12.50 % (Figure 9).

Among the animal components of the crucian
carp, 2 taxons belonging to Crustacea (crustaceans),
Bivalvia (bivalve mollusks), as well as fragments of
higher vegetation, undetectable organic residues and
grains of sand (Figure 10).

Crucian carps of the autumn catch were
presented in 3 specimens, ranging in length from
205 mm to 260 mm, weighing from 141 gto 320 g,
and the total filling index was 121.15 %o



S.M. Shalgimbayeva et al.

32,06

25 4 — —

20 _— —_

15 4 _— —_

10 - _— _—

Summer Autumn

Figure 8 — The average index of filling
the gastrointestinal tract in the asp by seasons, in %/

12,50%

= Crustacea = Mollusca = Unspecified tissue fragments Macrophytes

Figure 9 — The food spectrum
of crucian carp, %

20% 20%

°

m Crustacea  ® Mollusca

20% 20% 20%

20%

15%

10%

5%

0%
1

B Unspecified tissue fragments

Macrophytes Sand

Figure 10 — % of the number of crucian carp components

The bulk of the food pellet of the crucian carp
caught in the fall was digested food, in which
fragments of the Mollusca shells (Bivalvia) were
determined, which accounted for 43 % of the
food pellet. 28.5 % took up macrophytes as well
as unspecified fragments of digested tissue that
accounted for 28.5 % (Figure 11).

The value of the filling index indicates that
the fish are fed, which confirms the components
of the food lump consisting of mollusk residues,
vegetation, and soil (Figure 12).

The values of the index of filling the gastrointes-
tinal tract in a crucian carp from summer to autumn
ranged from 15.13 °/  to 84.75 °/ . The general
index of gastrointestinal filling in the summer was
95.45¢/ ,inthe fall-121.15° (Figure 13).

Bream nutrition (Abramis brama L.). In the
fish research from the summer catches, the length
of the body varied from 164 mm to 320 mm., And
the weight from 58 g to 280 g, while the total index
of the digestive tract was 391.36 °/__ . The digestive
tract of one fish was empty, and the food lump mass
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of the remaining fish was digested food: Foramin-  47.44 % Crustacea, 0.27 % undigested digested tis-
ifera, Vermes, Mollusca, Crustacea were identified,  sue (Figure 14).

in 3 fish in the food lump were small to 0.4 mm, It can be noted that in all analyzed fish there was
Cardiidae was whole. In bream in the food lump  no pronounced fat layer, which can be associated
5.31 % was composed of Foraminifera, 41.44 %  with indicators of the number of components in fish
Mollusca (Bivalvia), 5.31 % — Vermes (Polychaeta),  (Figure 15).

30%
25% 25% 25% 25%
25% —
20% - —
15% —
10% - —
5% +— —
0% : |
Mollusca Unspecified Macrophytes Sand
m Mollusca m Unspecified tissue fragments  Macrophytes tissue
fragments
Figure 11 — % of the number Figure 12 — Indexes of stomach filling
of crucian carp components of the crucian, °/
12004
000
100 /
80 /
84,75
/ Autumn
601 Summer
40 /

20

86

20,54 15,86
32,16
15,13 16,65 15,74 15,77
i I 2 I 3 I 4 I 5 I

Figure 13 — General indexes of the filling
of the gastrointestinal tract in a crucian carp in seasonal, in %/
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Figure 14 — The nutrition spectrum of bream, in %
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Pike perch nutrition (Sander lucioperca). Inthe 1138 gto 1190 g. The total filling index is 330.33°/__ .
summer catches were 5 samples of pike perch witha  The bulk of the food bolus was digested food, which
body length from 458 mm to 505 mm, weight from  was represented by fragments of Atherina (Table 1).
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Table 1 — Composition of food pike perch in the summer of 2018

Mass, g o
Components Cards, pieces B —% by the
g A -% by weight occurrence
Digested parts of atherina 330,33 100 5 100
Total weight of the food bolus 330,33 5

In 17 samples of pike perch presented for re-
search in the autumn, there was also a difference in
size. The measurements showed that the length of
the fish varied from 510 mm to 590 mm, and the
weight from 1141 g until 1670 g. Almost all the fish
were well fed, which shows the filling of the stom-
ach, both in the whole form and in the half-digested
and digested form, mainly the shad fry (Clupeidae).
Also, one fish in the stomach had a semi-digested

goby (Gobiidae) and in three fish, in addition to the
digested mass, there were also pharyngeal teeth of
crucian carp fish (Cyprinidae). The presence of obe-
sity and the presence of only one empty stomach
indicates the availability of food (Figure 16). The
overall filling index was 539.47 /.

The values of the index of the stomach filling
in pike perch from summer to autumn ranged from
330.33 t0 539.47 °/ _(Figure 17).

= Fish

m Unspecified tissue fragments

Figure 16 — The nutrition spectrum
of pike perch in the fall of 2018, in %

Golden mullet nutrition (Liza aurata). From
the summer samples of golden mullet, 5 specimens
of the digestive tract of fish from 358 mm to 456 mm
in length, weighing from 270 g to 630 g, with 76.64
°/ ., — with a general filling index were analyzed.

The bulk of the food bolus was digested food, in
which 73.91 % was Foraminifera, 0.11 % Mollusca,
and 25.98 % Crustacea (Figure 18).

Low indexes of filling the digestive tract were
at golden mullet. The base of the food lump in
all researched fish was highly digested food with

88

residual fragments of mollusks, crustaceans,
vegetation and a large amount of foraminifera
(Figure 19).

Sabrefish nutrition (Pelecus cultratus). Analy-
sis of summer digestive tract samples 5 units of Sa-
brefish showed that body length ranged from 265 to
327 mm, weight from 118 g, to 217 g 158.56°/
— the general index of filling.

The bulk of the food bolus was digested food,
which, by fragments of tissue, was determined as
fish fry (Table 2).
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Figure 19 — The number of golden mullet food components, in %

Table 2 — The composition of food sabrefish in the summer of 2018

Components Mass, g . B -% by the
- Cards, pieces
g A -% by weight occurrence
Fry 158,56 100 5 100
Total weight of the food bolus 158,56 5
70 0
Jooo 66,06

60

20 47,29

40

32,61

31,711

30

22,94

20 19,09

15,32

Roach Asp Crucian carp Bream Golden mullet Pike perch Sabrefish

Figure 20 — Average filling indexes of the researched fish digestive tracts in the summer /
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Analysis of the researched fish nutrition shows
that the fish feeding depends on the composition
and amount of food in the places of their feeding
and migration, which is reflected in the average
indexes of the total filling index of their digestive
tract (Figure 20).

Based on the above, the feed base of the
Kazakh Caspian Sea part showed good quantitative
indicators in 2018 compared with the data for 2016
[25].

Analysis of the researched fish nutrition in the
summer — autumn period of 2018 shows:

Conclusion

1. Feeding of fish depends on the composition
and quantity of food in the feeding and migration
sites, which is reflected in the average indexes of the
total digestive tract filling index.

2. The digestive tracts of all examined fish
contained digested food, the number of empty
stomachs was single, indicating the density factor of
consumers and their victims.

3. According to the indicators of the average
index of the total digestive tract filling, the pike
perch was the most fed, the food ration basis
was fish of the family (Clupeidae), (Gobiidae),
(Cyprinidae).

4. The basis of sabrefish small nutrition
specimens also consisted of fish, the average index
of the fullness of the gastrointestinal tract was lower
than that of pike-perch.

5. Asp, bream, and roach also had good
performance; the basis of the diet was mollusks,
worms, and crustaceans.

6. Lower numbers of crucian carp were the
diet basis of which was made by ostracods, small
mollusks, macrophytes and the golden mullet whose
diet was formed by foraminifera and ostracods.

According to the results of these research, it can
be said that the species diversity of food objects
creates favorable conditions for the growth and
development of fish in the North-Eastern Caspian
Sea part.
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