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THE FEEDING HABITS OF BREAM (ABRAMIS BRAMA L.) AND
ROACH (RUTILUS RUTILUS CASPICUS OAK.)
IN THE NORTHERN PART OF THE CASPIAN SEA

The research is devoted to definition of degree of feeding provision of the different-sized bream and
roach groups, and to identification of their trophic relations in the Northern part of the Caspian Sea. The
material for food research of 2 fish species has been collected during Caspian survey, in autumn, 2016.
In total 32 digestive tracts of fish are analyzed for studying of food structure. It is established that feeding
of bream and roach consists of the main and numerous small organisms of a microbenthos a foraminifer
(Foraminifera) and the ostracods (Ostracoda). It has been established that character of feeding of bream
and roach depended on structure and availability of fodder organisms on the particular site of the sea.
So in a square 21 breams ate generally chironomid larva which left 88,29 % of mass of all food, and
the index of nourishness was equal — 93,01 % __ that is rather high rate. In other areas the main food of
bream is presented by worms (Vermes), cancroid (Crustacea) and mollusks. It has been established that
food of roach was characterized only on one square by primary consumption of mollusks (Mollusca), and
generally qualitative structure of food of roach of other areas was made by worms (Vermes) and cancroid
(Crustacea). Comparison of indicators of the general index of filling of intestines at fish only from the 72nd
square, has shown that roach has made 72,05 %_,, and bream only 40,13 % _ . Estimating degree of food
similarity it is possible to tell that a variety of a food supply and a diet of fish, in the explored site of the
sea, smoothes tension of the food relations.

Key words: North Caspian, bream, roach, food, food relations, food organisms.
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Kacnuit Tenisinin, CoATycTik 6eairiHaeri TbipaH (Abramis brama L.)
meH TopTa (Rutilus rutilus caspicus Oak.) 6aAbiKTapbiHbIH, KOPEKTEHY epeKLUeAiKTepi

JKyMbIC ThipaH xaHe TopTa 6aAbIKTapbIHbIH TYPAI OALIEMAETT TONTapbiHbIH KOPEKNEH KaMTamachi3
eTiAy Adpexkeci meH Kacnuin TeHisiHiH COATYCTIK GOAiriHAeri TPOUKAABIK, apakaTbIHACTbI aHbIKTAYyFa
GarbllTaAFaH. ATaAMbILW eKi TYPAiH KOPeKTeHYiH 3epTTeyre apHaAraH mMateprassap 2016 >KbIAAbIH KY3
mesriaiHae bykiakacnuiiaik ayaay kesiHae aabiHFaH. Kopek KypamblH aHbIKTay MaKcaTbiHAQ GapAblFbl 32
6aAbIKTbIH aCKOPbITY XOAbIHA TAAAQY XKYPri3iAai. TbipaH MEH TOPTA KOPEeri MMKPOBGEHTOCTa KeH TapaAFaH
yCakK, XaHAiIKTepaeH: dopammHmndepanap (Foraminifera) meH 6akaawakTtbl wasHaapaaH (Ostracoda)
TYPaTbIHAbIFbl @HbIKTAAAbI. ThipaH MEH TOPTaHbIH KOPEKTEHY CUMATbl TEHI3AIH GeAriAi 6ip yyacTorbiHAQ
JKEMAIK OPraHM3MAEPAIH KOA >KETIMAIAINT MeH OAapAblH KypambiHa 6aiAaHbICTbl GOAATbIHABIFbI
aHbIKTaAAbl. Mbicaabl, 21 KBappartTa TbhipaH XxupoHomuaTepaiH (Chironomidae) aepHaciaaepimer
KOPEKTEHreH, AeHe CaAMarbiHbiH 88,29 %-Abl KyparAbl, aA ileKTiH TOAY nHaekci — 93,01 % oor OyA
eTe YAKeH KepceTkill 6on ecenteaeai. backa ayaaHaarbl ThipaHHbIH, Herisri koperi KypTTap (Vermes)
MeH wasHTapisairepaeH (Crustacea), MoAAlockarapAaH (Mollusca) Typaabl. TopTaHblH KOpeKTeHyiHAE
6ip kBaapaTTa FaHa MoAAtockaaap (Mollusca) 6acbim 6OAABI, aA KaaFaHA@pPbIHAA KypTTap (Vermes) meH
wasHaap (Crustacea). llWeKTiH TOAYbIHbIH >KaAMbl MHAEKCIHIH CaAbICTbIPMachl TeK 72 KBaApaTTa FaHa
TopTaaa 72,05 %, , aA ThipaHaa xaanbl 40,13 %  kepceTTi. TaFamAbIK, YKCACTbIKTapblHbIH AEHIeMiH
CaAbICTbIPbIN aiTyFa GOAaAbl, 3epTTEAreH TeHi3 aniMarblHAAFbl GAAbIKTAPAbIH PALMOHBI MEH >Kem
6a3acblHbiH, TYPAIAIr TaFaMAbIK, KapbIM-KaTblHACTa Kap6aAacC TyFbl3aAbl.

Tyiin cesaep: CoaTyctik Kacnuii, TbipaH, TOpTa, KOPEKTEHY, KOPEKTiK 6aiAaHbIC, >KEMAIK
OpraHu3mAep.
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Ocob6enHocTu nutauua Aewwa (Abramis brama L.)
1 BoOAbI (Rutilus rutilus caspicus Oak.) B CeBepHoii yactu Kacnuiickoro mops

PaboTa nocesiieHa onpeaeAeHmio cTeneHr o6ecnedeHHOCTH MULLei pa3HOPa3MEPHbIX rPyn Aella
1 BOOAbI, 1 BbISIBAEHUIO MX TPO(PUUECKUX OTHOLLIEHMI B CeBEpHOM YacTun Kacnuinckoro mMopsi. Matepuaa
AASI UICCAEAOBAHMS NMUTaHKS 2 BUAOB Pbl6 BbiA COOpaH BO BpemMst BCEKACTIMICKONM CheMKM, oceHbto 2016
roaa. Bcero npoaHaAmsnpoBaHo 32 nuLLEBAPUTEABHOrO TpakTa pbib, AAS M3yUeHUsi CoCTaBa MULLMA.
YCTaHOBAEHO, UTO MuLLa AeLld 1 BOGAbI COCTOUT M3 OCHOBHbIX M MHOTOUMCAEHHbBIX MEAKMX OPraHM3MOB
MukpobeHToca opammundpep (Foraminifera) n pakyukosbix paukos (Ostracoda). BblA0 ycTaHOBAEHO,
UTO XapakTep MUTaHMs Aella 1 BOOAbI 3aBMCEA OT COCTaBa M AOCTYMHOCTM KOPMOBbIX OPraHM3MOB Ha
KOHKPETHOM y4yacTke Mop4. Tak, B KBaapaTte 21 Aell NMUTAACS B OCHOBHOM AMUMHKaMM XMPOHOMMA,
KOTOpble ocTaBnAM 88,29 % Macchl BCeit MULLM, a MHAEKC HAKOPMAEHHOCTM ObIA paBeH — 93,01 %0y UTO
SBASIETCS AOCTATOUYHO BbICOKMM Moka3aTeAem. B Apyrux parioHax OCHOBHas NuLLa Aella NpeACTaBAeHa
yepsamm (Vermes), pakooOpasHbimm (Crustacea) M MOAAIOCKaMM. BbIAO yCTaHOBAEHO, YTO MuUTaHMe
BOOAbI XapaKTepU30BaAOCh AWLIb HA OAHOM KBAAPATE MPEnMYLLLECTBEHHbIM NMOTPEBAEHEM MOAAIOCKOB
(Mollusca), a B OCHOBHOM KaueCTBEHHbI COCTaB MULLM BOOGAbI M3 OCTAAbHbIX PaiOHOB COCTaBUMAM
uepsu (Vermes) 1 pakoo6pasHbie (Crustacea). CpaBHeHWe nokasateAen o61ero MHAEKCa HarnoAHEeHMsl
KMLIEYHMKA Y pbi6 TOABKO M3 72 KBaapaTa, MOKasaAo, UTO y BOOAbI OH cocTaBuA 72,05 % , a 'y
Aeula Beero 40,13 % OueHnBas CTeneHb MMLIEBOrO CXOACTBA MOXHO CKasaTb, YTO pa3Hoobpasne
KOPMOBO# 6a3sbl U paLMOH pbi6, B UCCAEAYEMOM YUACTKE MOPSI, CTAQXKMBAET HAMPSXKEHHOCTb MULLEBbIX

OTHOLLIEHUIA.

KaoueBble caoBa: CesepHbit Kacrini, Aewl, BoOAQ, MUTaHME, MMLLEBbIE OTHOLLEHWS, KOPMOBbIE

OpPraHM3Mbl.

The Caspian Sea is known for the fact that there
is a small amount of types in comparison with the
regions having an exit to the open ocean — only 76
types and subspecies relating to 17 families lives.

As it is known, a northern part of the Caspian
Sea is allocated with the high efficiency. One of the
major factors causing such efficiency — intensive
impact on the mode and waters of the Northern
Caspian Sea of the Volga drain delivering a large
amount of various mineral and organic nutrients.
These substances come to the Caspian Sea in dis-
solved and suspension conditions. Used by organ-
isms they join in cycles of the trophic relations
characteristic of the Northern Caspian Sea, and
provide creation of a food supply, favorable for de-
velopment of many food fish. Between the western
and eastern parts of the Northern Caspian Sea, on
the border there is shallow water traced in the di-
rection of the islands Novinsky — the archipelago
of Seal islands. The largest depths within this shal-
low water don’t exceed 3,6-3,8 m. The western and
eastern parts of the Northern Caspian Sea on the
area are almost equal, however the main volume
of waters is concentrated in more deep-water west-
ern part (63 %), mainly within a zone with depths
of 0-5 m (59 %) and 5-10 m (25,4 %). In eastern
part the largest volumes of waters fall on areas with
depths of 0-5 m (more than 88 % of volume of wa-
ters of this part of the sea).

ISSN 1563-0218

In a quantitative sense the most part of popu-
lation is presented by Karpov (33 %), bull-calves
(28 %) and the North Caspian shads (14 %) (Iva-
nov V.P., 2008: 140). The majority of types are
autochthonic, including representatives of the
Mediterranean community (Ivanov V.P., 2000: 55).
Cyprinidae by quantity of types take the first place
as a part of the Caspian fish fauna. Fresh-water by
origin, these fish have found in the saltish Caspian
Sea favorable conditions for the development, and
their area covers, besides river reservoirs, consider-
able sea spaces. The main stock of the most valuable
food fish — roach, bream, and carp — is concentrated
in the Northern Caspian Sea. Carps breed mainly
in deltas, estuarial zones, channels and inundated
reservoirs of the Volga Rivers and the Urals. Carp
juveniles of a fall onto on growing to desalinated
sea shallow water where finds favorable fodder
conditions in desalinated highly productive zones
(Malysheva G.K., 2003: 88). From total number of
the Caspian fish only 40 types and subspecies have
trade value (Sokolskij A.F., 2002: 128).

Bream - bottom-dwelling fish. Found at depths
up to 9 m. the Greatest number of juvenile and
adult bream kept at depths up to 6 m (Krupa E.G.,
2001:121). Bream — vitofil, batched when the tem-
perature reaches 12 — 15 C. In the Kazakh sector of
the Caspian sea bream is portioned spawning. The
maximum age of bream is considered to be 20 years
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with a body length of 45 cm and weight 3 kg (1990).
In most waters it does not exceed the age of 12-15
years (Malkin E.M., 1990: 111). Bream is a typical
benthic feeder, but along with the can consume ben-
thic plants and plankton (Krupa E.G., 2001: 125).
The onset of puberty does not take place simulta-
neously and for each generation stretched to 4-5
years (Abakumov V.A., 1983: 201), the average for
the Eastern part of the Northern Caspian sea in 3-5
years (Sokolsky A.F., 2001: 131). Bream is a valu-
able trade object. Found in the North-Eastern part of
the sea much more often than most other species and
are second only roach (Sokolsky A.F., 2001: 129). Is
one of the most numerous fishes.

Roach is widespread. It forms several subspe-
cies (Malkin E.M., 1990: 104). In the water area of
the Kazakhstan part of the Caspian sea roach can
be found almost everywhere to ezogelin 10-12 %00
(Malkin E.M., 1990: 111). Breeds in rivers near the
mouth. The onset of puberty stretched for several
years and occurs in ages 2 to 5 years (Malkin E.M.,
1990: 111; Sokolsky A.F., 2001: 129), the average
for the Eastern part of the Northern Caspian sea in
3-4 years (2007). Some authors have noted that the
age limit of roach 11-12 years and age migratory
2-11 years (2008; 2011). Other authors argue that
currently in the natural habitat of fish older than 9
years are not found, and spawning migration do in-
dividuals aged 2-7 years with a predominance of the
3-5 year-old fish (Malkin E.M., 1990: 111). Roach
are omnivorous fish. In her diet find more than 40
components (Malkin E.M., 1990: 111). In the areas
of research in the water area of the Kazakhstan part
of the Caspian sea roach can be found almost every-
where. This fish is a valuable commercial object. Its
frequency of occurrence in the North-Eastern part of
the sea is much higher than other species (Sokolsky
A'F., 2001: 129).

Fodder resources in the Northern Caspian Sea,
the main region of juveniles on growing and adult
sturgeon, and also other fish semi-through passage,
will be underused because of small number of fish
herds (Zheltenkova M.V., 2001: 125). Low biomass
of a benthos is characteristic of a considerable part
of the water area of the Northern Caspian Sea. With
increase in depth biomass of animals increases in
the Northern Caspian Sea and reaches a maximum
(to 100 g/m2) in the deep-water area at a depth
over 6 meters (Polyaninova A.A., 2000: 205; Maly-
sheva G.K., 2003: 17). Value of separate types of
ground fauna in formation of the general efficiency
of a bottom of the Caspian Sea is not equivalent,
therefore, studying of security with food of fish, can
show not only nourishness of hydrobionts but also
fodder potential of sea pastures (Stepanova T.G.,
2000: 111; Ustarbekov A.K., 2002: 99; Sokolsky
A.F., 2010: 198). The purpose of this work was
the qualitative and quantitative research of food of
bream and roach from the Northern part of the Cas-
pian Sea, in autumn, 2016.

Materials and methods of a research

The water area of the Caspian Sea is broken
into trade squares which have expansion on lati-
tude of 10 miles and on the longitude of 7 miles
(figure 1). One nautical mile is equal to 1852 m.
Each square is characterized by constant geo-
graphical coordinates and for convenience of use
has constant number. When specifying the place
of sampling in the operation used above the stated
numbering of squares of the Caspian Sea. It begins
in northern part of the sea and in the direction to
the south numbers of squares increase. In the fig-
ure 1 the region of the research with specifying of
numbers of squares is provided.

Figure 1 — The schematic map Caspian sea
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In November, 2016, during the expedition, by
use of a trawl, selection of intestinal paths at 12
samples of bream with an absolute length of 235-
345 mm was made, and weighing from 107 g. to
392 g, and 20 samples of roach with an absolute
length of 175-250 mm., and weighing from 76 g, to
236 g. The morphometric analysis was carried out
by the technique offered for carp fish by Ustarbekov
(Ustarbekov A.K., 2006: 51). The food relations be-
tween fish and provision with their food were evalu-
ated by method offered by A.A. Shorygin (Shorygin
A.A., 1952: 188) and used an exponent of likeness
of composition of food of fish (SP - coefficient) and
standard quantitative and weight techniques (Ustar-
bekov A.K., 2006: 51). Systematic accessory of the
organisms found in food then organisms miscalcu-
lated, dehydrated on filter paper was defined and
were weighed on torsion weights. All probed fish
had the significant amount of soil. The relative value

of separate groups of fodder organisms in a range of

a supply was estimated on occurrence frequency (at
% of number of the eating fish in test) and on a share
of separate components in the general contents of a
food bolus (in weight %). Calculated the general in-
dexes of filling of stomachs (OIN, %o00) and a share
of fish (%) with empty stomachs.

s | g

Research results and discussion

The study of the digestive tract 12 copies of
bream (Abramis brama L.) (figure 2) it was found
that in 2 samples of breams from 21 squares had
average length equaling 374 mm, with an average
weight 320 g, Chironimidae larvae (88,29 %) were
the main component of a food bolus, and as a minor
forage served detrit (8,8 %) and Crustacea (2,9 %).
The general index of intestine filling equaled
93,01 %o0o0 that is an indicator of existence of a good
food supply of fish.

Figure 2 — Bream

Foraminifera

Chitofiomidae

Vertmes

BiCrustacea
M ollasca

Detritus

Type codes:1 — 21 square, 2 — 72 square, 3-150 square

Figure 3 — Percentage ratio of components in a food bolus of bream from different stations
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Also found that 5 breams from the 72nd square
had average length equaling 212,4 mm., average
weight has made 282,2 g. At the same time one
intestine contained detrit and one intestine was
empty. The food bolus of 3 copies of breams
contained Vermes — 38,88 of %, Crustacea — 30,55
of %, Mollusca — 11,1 of %, Foraminifera of 8,3 %
and 11,1 % has made detrit. The general index of

filling of intestines, has made 40,13 %o00. Study
of fish with from the 150th square intestines at 4
breams, with average length of 279 mm have been
selected, and average weight 311 g. The food bolus
had Vermes occupying 32,65 %, Mollusca — 24,5 %,
Crustacea -18,4 of %, Foraminifera — 18,36 % and
detrit is presented to 8,1 %. The general index of
filling of the bream’s stomach made 39,44 %oo0.

® Foraminifera sp. @ Chironomidae sp. W zrmes W Crusiacea

B Mollusca ™ Detrifus

Figure 4 — Average percentage value of qualitative structure of food of a bream in autumn, 2016

The analysis the general index of intestine
filling of research breams fluctuated from 39,44 to
93,01 %00, average has made 57,52 %oo0, which
is a good indicator of availability of components
of a benthos as well as presence of a fatty layer on
intestines at one and all the studied fish (figure 3).

It has been established that the qualitative
structure of food of a bream from different squares
changed considerably that affected their sizes, for
example fish from the 21 square, a basis of its diet
contained chironomids (figure 4).

The study of the digestive tract 20 copies of
roach — (Rutilus rutilus caspicus Oak.) (figure 5). The
studied fish from the square 47 had average length
equaling 110 mm with an average weight of 196 g. In
a food bolus Vermes dominated — 53,33 %, Crustacea
had 30 % of food, Mollusca — 10 % and detritus 6,66
% The index of filling was equal to 57,10 %oo0.

The roach from the square 72 had average length
equaling 116 mm with an average weight 228 g, in
a food bolus Vermes dominated — 35 %, Crustacea
made 25 %, Mollusca — 17,5 %, Foramenifera — 10
% and detritus — 12,5%. The index of filling has
made 72,05%o00.

Figure 5 — Roach (Rutilus rutilus caspicus Oak.)

The roach from the square 101 had average
length of 161 mm with an average weight 234 g,
in a food bolus Vermes had 32,25 % of all weight,
Crustacea made 29,03 %, Mollusca — 19,4 %,
detritus — 16,12 %, Foramenifera (3,2%). The index
of filling has made 44,97%o00.

The roach from the square 263 had average length
equaling 100 mm., with an average weight 216 g, also
in food bolus of fish mollusca dominated (53,84 %),
Crustacea (30,76 %), Vermes (6.15 %) and detritus
(9,2 %). The index of filling has made 57,10 %o0o0.
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The qualitative food composition of roach
from different squares set the heterogeneity of food
organisms in the benthos feeding fish based food made
up of Vermes, Crustacea, Mollusca Foramenifera and
detritus (figure 6). It is established that the general

index of nourishness fluctuated from 44,97 %oo0 to
174,54 %00, the average value of nourishness index
—93,48 %o0o0 that reflects existence and availability of
fodder objects in the particular site of a bottom at the
time of sampling (figure 7).

B Foraminifera sp. @ Vermes 8 Crustacea W Mollusea  ® Deiritus

Figure 6 — Average percentage value of qualitative structure of roach feeding in autumn, 2016

. 5384 22l
Foraminifera
3 3
BV ermes
. mCristacea
2 Idollusca
B Detritus
1
I-’ Iz T T 1
0% 202 402 G002 202 1002

Type codes: 1 — 1 station, 2 — 2 station, 3 — 3 station, 4 — 4 station.

Figure 7 — Percent ratio of components in a food bolus of a roach from different stations

ISSN 1563-0218 Experimental Biology. Ne2 (71). 2017 27



The feeding habits of bream (4bramis brama L.) and roach (Rutilus rutilus caspicus Oak.) ...

Considering that during autumn shooting
the bream and roach had the same food supply,
especially, it was possible to assume that they
can be potential food competitors, but estimating
degree of food similarity it is possible to tell that
a variety of a food supply and a diet of fish, in the
explored site of the sea, smoothies tension of the

) 299
300 -
264
0 |7
200
150
- 93,481DD
Lo
57,51
S0
20
11
1 -

221

food relations. Comparison of indicators of the
general index of filling of fish intestines has shown
that a roach has it higher in comparison with a
bream around the 72" square that can be tracked
on indexes of filling of intestines where roach has
made 72,05 %o0, and bream of all 40,13 %o0
(figure 7).

B empty stomachs

the number of fish specimens

the General index of stomach filling Yoo

digested food

average weight

the average length of fish, mm

Bream Roach

Figure 8 — Bream and roach filling indexes in autumn, 2016.

As research on fish feeding has shown from 7
areas, trophic conditions for a bream and a roach in
the autumn of 2016 were favorable and the factors
limiting the number of these types were absent. It
has been established that a bream and a roach in
the competitive food relations were only in the one
72" square, in other areas it was absent. For each
species of fish of a forage was enough on quality
and by quantity. Food of a roach was characterized
by primary consumption of mollusks, worms and

Crustacea, in food of a bream chironomid larvae
dominated and worms, mollusks occupied an
insignificant share. Fish had the highest rates of
weight from the 21% square intensity of food of a
bream was higher, than at other stations as fish used
chironomid larvae which were the type dominating
on biomass. A variety of forms of ground fauna, and
high plasticity in food of a bream and roach provides
a trophic optimum for existence of these species of
fish in Northern the Caspian Sea.
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