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Abstract

The Great Cormorant is a migratory bird occurs through lakes and rivers in Mongolia, which is commonly known
as black goose among Mongolians. The species belong to genus Phalacrocorax of family Phalacrocoracidae in order
Pelecaniformes and it feeds on fish and other water animals. Out of 36 species of cormorants in the world, only one
species (Phalacrocorax carbo) is distributed in Mongolia. There have been concerns raised, that as a result of global
warming and climate change, distribution area and habitats of water birds are being shrinked with lack of food sources
were leading to overcrowding, also due to depletion of fish population resource and negative impact on ecosystems as
a whole. However, there is a lack of detailed studies and data on the diet of this species. In this article, we informed
data integration of the great cormorant’s diet sources in Mongolia, collected during previous field surveys. An analysis
of the contents of cormorant crops and stomachs by month and season shows that proportion of fish, larvae and
nematodes were not significantly different (fish - ANOVA: F(1.4)=1.81; p<0.75; nematodes and larvae - ANOVA:
F(1.2)=2.57; p<0.76). In the total of 36 samples identified, Potanin's Osman (20.68%) and Mongolian redfin (5.17%),
undetermined fish species (5.17%), and also larvae (3.44%), nematodes (41.37%) and the remaining 12.1% of samples
were with empty stomachs.
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Introduction
Researchers have been paying attention to the
impact of global climate change on biodiversity,

April to mid-October on the shores of larger rivers
and lakes where fish are abundant. They build a nest

including bird species, particularly water birds that
habits in the aquatic environments and surrounding
ecosystems. One of them is the great cormorant,
commonly called as “black goose” by Mongolians,
which has lost its habitat as a result of lakes and
rivers drying up, and human direct and indirect
impacts that creates the phenomenon, by large
numbers in places less affected.

Great cormorant is a migratory bird breeding on
lakes and rivers of Mongolia in summer. Out of 36
species of cormorants in the world, one species, or
Great cormorant (Phalacrocorax carbo) has been
recorded in Mongolia. It breeds in Mongolia from
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in rocky places, on lake and river islands, in trees,
reeds, usually laying 3-5 eggs and incubate them
for 28-31 days. The juveniles leave nest after 45-55
days once they are able to fly and join to the main
population while raised with care for 2-3 months
by the parents. Young males and females reach
age of reproduction at 3 years of age on average
(2-4 years). They are often seen feeding in flocks
in the lower reaches of tributary rivers, lake bays
and overspills, floodplains, and mountain lakes
in search of food, and are often seen drying their
feathers. This species mainly losing their nesting
grounds to the Herring gulls (Larus argentatus) as
known natural competitors, and as well as human
direct and indirect impacts [1].
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Material and Methods

The diet composition of the Great cormorant
(Phalacrocorax carbo) of the genus Phalacrocorax,
family Phalacrocoracidae, order Pelecaniformes,
data samples from field surveys identified by A.
Bold (1989) and other works on this bird’s diet
were used [2], including additional collected
materials and samples, that total 36 samples of
stomach contents, sorted by season (Figures 1 and
2). Data for 1976-1979 and July-September 1984
were reviewed (Figure 1). The composition of the
samples was determined using fish and parasite
identification [3][4][5]. In processing materials and
data, Google Earth Pro satellite imagery, ArcGIS
10.2 geographic software were used, and Statistica
10.0 software was used in determining percentage
and sample differences of stomach content
components extracted from the stomachs of 36
birds.

Results

The Great cormorant was first recorded in Mongolia
in 1881 by Berezovskii in the Great Lakes
Depression [6]. Skryabin (1976) noted that the
phenomenon of great cormorant covering the lakes
of Mongolia like a curtain was observed beginning
from 1913 [7]. In other words, researchers have
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observed and recorded that the Great cormorants
naturally formed large colonies on large lakes,
following their food sources. The Great cormorant
is a migratory bird that breeds in Mongolia from
June to September, during two seasons. It appears
from mid-April to early May in flocks of 20, 30,
or 40 individuals, occupying shallow water lake
shores, river mouths, small lakes and some islands,
with its diet consisting of aquatic animals. They
usually nest on rocky shores of small islets in
groups of 5-6 breeding couples, among gull flocks.
Usually 3-5 eggs are laid in early June and young
birds are able to fly in late August [1].

The great cormorant is distributed along larger
rivers and lakeshores in Mongolia, where fish are
abundant, nest on rocky places, islands, trees, and
in reeds, lay 3-5 eggs. Its diet consists of mostly
fish.

In 21 stomach content samples collected during
summer, and 15 collected in autumn, the mean
values for fish were 9.82 (+ 11.30 SD), larvae
5.26 (£ 4.01 SD), nematodes 26.58 (+ 23.52 SD),
and empty was 10.87 (+ 16.61), F (1.4) = 0.72,
and p<0.51, so there was no significant statistical
difference (Figure 2).

The diet of the great cormorant is largely defined
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Figure 1. Location of survey sample collection (by season)

53



Mainjargal G et al./Proceedings of The Institute of Biology 37 (2021) 52-57

45

40

occurence (%)
s

fish larva

nematode empty stomach

Figure 2. Diet composition of great cormorant

by its habitat, especially the specific composition
of fish species at the particular river or lake. The
proportion of fish in the diet was 14.35 (£ 13.33
SD) in summer, 33.33 (+ 2.88 SD) in autumn, F
(1.2) = 5.60, and p<0.76 (Figure 3). There are no
statistically significant differences in the seasonal
diet of the great cormorant.

In the

contained Potanin Osman (Oreoleuciscus potanini
Kessler, 1879) at 13.16%, Mongolian Redfin

summer, stomach content samples
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(Chanodichthys mongolicus Basilewsky, 1855) at
7.89%, undetermined fish species at 7.89%, fish
remainders at 18.42%, larvae at 5.26%, nematodes
at 44.74% and empty stomach contents at 2.63%,
respectively (Figure 4).

In the autumn, the Potanin osman (Oreoleuciscus

potanini) accounted for 35%, nematodes for 35%,
and empty for 30% of stomach contents (Figure 4).

The stomach contents of the Great cormorant

autumn

Figure 3. Seasonal differences in the composition of food consumed by great cormorant
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Figure 4. Composition of stomach contents of the great cormorant

contained two species of fish belonging to 2
genera, 2 families of 1 order, unidentified fish
species, larvae and nematodes, including Potanin
Altai Osman (Oreoleuciscus potanini) at 20.68%,
Mongolian Redfin (Chanodichthys mongolicus)
at 5.17%, unidentified fish at 5.17%, larvae at
3.44%, nematodes at 24.37%, and empty at
12.06%. The Potanin Osman (Oreoleuciscus
potanini) is a fish that is not considered to be
regionally important, while the Mongolian
Redfin (Chanodichthys mongolicus Basilewsky,
1855) is classified as regionally criticial [3][4][5].

Discussion

There is less research data and lack of published
information on the composition and characteristics
of the diet of Great cormorant. According to
research data, 44% of 2-year-old females and 70%
of 3-year-old females at first breeding, and 25%
of 2-year-old males and 53% of 3-year-old males
are at first breeding . Researchers have explained
that early breeding and reproduction is due to the
abundance of food. Cormorants usually feed on
fishes. Adult birds eat an average of one pound or
454 grams of fish per day, which usually consists
of small (less than 6 inches - 15.24 cm in length)
fishes.

According to some researchers, a diet consisting of

400-600 grams per day is considered normal [§][9],
which is about 18 percent of the bird’s weight, and
relative to the species’ metabolism should make
524 grams of fish per day [10].

According to researchers, in most cases, mortality
stands at about 40% of birds that after leave their
nests in the first year of life. According to a Danish
study, depending on the conditions of the year,
the average natural annual mortality rate for birds
in the first year fluctuates between 25 to 68%,
the second year 13%, and adult birds 12%. The
study found that natural mortality is higher after
the growth of the European great cormorant
population, in Denmark it was more pronounced
during the cold season. Other studies have found
that only about 30% of young Great cormorants
that leave their nests reach the age of three, with
increased survival rates after the first and second
winters, with adult bird mortality ranging from 10
to 20 percent per year [11].

A study conducted in the Netherlands estimated that
the youngs feed on average 386 grams of fish per
day during the first 30 days, rising to 632 grams per
day during peak growth, with a nest of 3 hatchlings
consuming 1.1-1.9 kg of fish per day [11].

Analysis of stomach content of 22 great cormorants
(15 from the night rest places, 7 from coral islets)
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in the Amvrakikos Gulf in western Greece showed
that they had 3.8% of fish and 18.2% of biomass
[12]. According to the survey, 44% of fishermen
believe that great cormorants have a negative
impact on their income and 84% believed they have
negative impact on fish populations. In addition,
74% of fishermen believe that great cormorants
feed on any available food source, while most of
them also responded the species mostly feed on fish
of Mugilidae family. Analysis of stomach contents
of the great cormorants revealed that it feeds on a
wide variety of mostly commercially unimportant
to moderately important fish species, showing that
the beliefs of fishermen are mostly erroneous.

The above data shows that the notion which
great cormorants have negative impact on fish
reproduction and population has been around since
the beginning of the last century, and countries have
been paying attention to it, creating controversy
and conflict. European countries, Russia and Korea
have decided to reintroduce the species after years
of intense struggle to eradicate it. We may also
repeat the same mistakes. Rivers and lakes have
their own carrying capacity to support natural fauna
and flora, and Great cormorants are a clear example
of the normal existence within their ecosystems.
Not everyone is aware that great cormorants and
other fish-eating birds play an important role in
maintaining the stability of natural ecosystems of
rivers, lakes and ponds. While the whole world has
been affected by climate change, information is
spreading that our country has a large population
of great cormorants. The number of water birds
on large rivers and lakes is increasing, due to
the drying up of smaller rivers and lakes. Great
cormorant is a fish-eating bird that also feeding on
freshwater insects, frogs and fishes. Despite the
fact that there are many other species of fish-eating
birds, there are still false rumors that it is the only
pest of fish, cause of an ecological imbalance, and
the most destructive bird, spreading among people
and fishermen due to general misunderstandings
and lack of knowledge .

All living things on earth have certain benefits for
their habitat. Researchers have reported that great
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cormorants play an important role in the life cycle
of parasites in aquatic ecosystems [13].

There is a lack of scientific research on great
cormorants in Mongolia, and there is a need to
improve public awareness, conduct scientific
research, and educate the public about the real
benefits and relevance of such birds to nature and
society.

Conclusion

The great cormorants live on rivers, lakes,
nearby rocky areas, and islands in the middle
of rivers and lakes. Out of a total of 36
samples, 2 species of fish were found: Potanin
Altai  osman (20.68%), Mongolian redfin
(5.17%), unspecified fish (5.17%), larvae spp.,
(3.44%), nematodes spp., (41.37%), and empty
stomachs (12.06%).
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MoHTr0J1 OpOHJ TAPXCAH I'OrOMH

(Phalacrocorax carbo) Linnaeus, 1758) ua3m 13:33.1
'T'anbaxpaxeia Maitrxkapran, >JlyTaMIppIHTUAH DHXOUIAT
Tunowenox Yxaanor Akademu, buonoauiin xypasnsn, Lysyy, waexc cyonansin iabopamopu
Jlnxutin batieans xameaanax caneuiin Mowneon daxe xemenbeputin eazap
XymasH aBcan 2021.8.23; Xgnan Toxuonayyincan 2021.9.19; 3esmeepcen 2021.10.26

XypaaHryu

Typar roroit MOHToJ1 OpHBI HYYp, TOJI00P HYY/UIMAH OHJOTJIOH 3ycIar 3y IIyByy 0ereea apJ TYMHUH TyH] 9HD
OIYBYYT Xap Talyy TK TYTI9MAII HIpAAT. Typar roroif MOHron OpHBI KUTYYPTHHH aHTUHH XOTOHTHHH Oart
Toroitn oBort xamaapax I'oroil TepnuiiH 3arac, yCHbI OPUMHJ aMbJpax aMbTAaap WALIWIIAT IIyBYYy oM. Jaaxuil
T3P 07100 36 3yiumiiH roroil Tapxcanaac (Phalacrocorax carbo) 6yioy Typar TOroi TaX 3YHJI MOHTOJI OPHBI HYYD,
TOJIOOpP TapXCaH HAT 3YWa OYpTrarmkad. J[pnxuiiH mynaapai, yyp aMbCTalbIl @OPWISNTHIH 1aM Y] HeJIeereep
YCHBI IIyBYY/IbIH aMbJIPaX OPUUH XYMUIIAXK, UADMI TKIIT XOMCTCOHOOC HAT JAOP OJIHOOP IIYTJIax Y33I3J1 OJIIINpY,
HYYPBIH 3aracHbl HOOIOJ, TOAUUTYH SKOCHCTEM HOJOOJDK OON3OIITYH TyXal COPIMIKIIX OOJCOH Hb DHD 3y
ITYBYYHBI M THKIIUHH TallaapxX M339, Cylanraa XOMC, HUHTIYYIIATyHd OaifiraaTail XombooToil. ©OMHO HB
Cy/utaaqiblH OypTraK, TOMJAIIIICIH MOHTOJI OPHBI Typar TOTOHHBI MIDII THKIIIUHH XIIPUHH CyAairaaHsl 3apum
MDJI33T HAT'TI3H OOJIOBCPYYIICaH Yp AYHT opyyiaB. LIIMHKUIAT3r3sp Typar roroiHsl X000/, IYEIH33C rapcaH MR
TYKIIUIH OYpIRI aryyjiaricaH 3arac, aBrajjiail, HeMaToAyYIbIT cap, yiupiaap suraH y33x31 3arac ANOVA:
F(1‘4)=1.81; p<0.75; aBranmaii 6oioH Hematon ANOVA: F(1.2>
bumpna Moaaradxk Gatican HUHAT 36 m33kHIA¢ [ToTanuubl antaita cyrac 20.68%, MoHroneH ynaan ganbaat 5.17%

=2.57; p<0.76 cTaTHCTHKHIH XyBb]| suIraaryii OaiiHa.

TYC TYC, Xap1H 3YIJI Hb TOJOPXOUTYH 3aracHsl 3Yiin 5.17%, asrannait 3.44%, nemaron 41.37% Tyc Tyc 3331k Oaiican
00J1 X000 IOH]] TIKIIIT OaXryl X00coH 133K 12.06% OaiiB.

Tynxyyp yec: typar roroii (Phalacrocorax carbo), muami T9:x3311, 3arac

Opumua

HOJIOOH]I aBTaXX XYMHIJCaH TOJOPXOMU KHUIIII
0011 XapbllaHTyil HOJee Oara HyTTyyIaa HIT JOp
IyriaaH 0eerHepex Y33radJ axuriargax OOJCOH
SIBJIAJT FOM.

Janxuiin yyp aMbCrajiblH 66pWIeITUHH HOJIeereep

OWoNOTHIH OJIOH sH3 Oaipan, TyxaiiOan,
JKATYYPTHUM alMTUiTH 3YUITYYII9/1, sSilaHrysia, ycaH
OpYHH, TYYHHH OPYMBIH SKOCHCTEMJI HJIAIINH
TapxJar yYCHbl LIYBYyAaJ Y3YYJdX HOIee WIyY
IPCIPATIN  Oaifraar cyraauup —aHxaapanTait
CyJUTaH axxuriacaap OaiiHa. TyyHui HAT Hb MaHal
apJ TYMHHMH IOyHJA rajgaajn Tepx Oaiimmaapaa “xap
raxyy”’ TK B3YCIITACOH Typar TOorod Oereen

roji, Hyypaap TapxcaH 5H3 3YWIMHH ambapax

Typar roroit Mmanaii OpHbl HYyp, TOJI00DP HYYUIMIH
OHJIOTJIOH 3yclar 3yl myByy oM. J[pnxuil a33p
HUUT 36 3yiumiiH Troroi TapxcaHaac MaHai
opouj (Phalacrocorax carbo) Oywy Typar roroi
X HOT 3YWI OypTrarmk’3. Monronm oponn 4
nyra3p capaac 10 gyraap capbslH IyHI XYpTdI

OpSMH HE Hyyp TOIYYJl XaTax, XYHHH Jiam IIyy]l OalipIIMH WAPAIIWK, YPXKUH HyTariajgar. MaHaii

*Xonboo 6apux 30xuoeu
yaxum xase: gmainjargal@gmail.com

OpHBI 3arac 3703TT3H TOMOOXOH I0j, HYYpyYAbIH
9prIdp amblapHa. Xaj acraTai razap, Hyyp roJjblH
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apaj, MOJOH J33p, 33IrC WIarmyyp AYHI YYPIdXK
UXIBWH 3-5 eHmer raprax, aHraaxairaa 28-
aac 31 xoHor mapHa. 3ainyy anraaxail 45-aac 55
XOHOT YYPAHI?? OOIDKMK YYPI? OpPXUH HHCIX
gagBapTaii OomHO. Hucax wamBaprtait GojicHOOP
YYP?2 OpXMXK 53X CYPATTIUI?d HHWIDK, OYIUIH
acpamkuzl 2-00c 3 cap TRKIIIIAT. 3alyy 9p,
oM Ooxranwmyn AyHmKaap 3 HacHaac (2-ooc 4
HAC XYPT) 3XJDH YPXKHIA OpK dX3I3r. Mmamm
TIKIIIII OPK OJOXJ0O0 3aracaap d3J03T IyTrai
TOJIBIH ajiar, HyypyyZIblH OyJlaH TOXOH, Xasira,
TaTaM XOHIWH, YyJblH JHIIp OdIUIH Hyypaap
X3CAT OYArIdPId XICYYWIdX 0a o1 colee Xaraax
CYyX Hb OJIOHTOH @)XWTJIarjaHa. JHd 3YWI eepuitH
YYPJI9K OHAOTIIOX XOMCXOH OWYHII OPYHOO TOO
TOJTOWH XyBbJl JaBaMrailJijar MOHreser HaxJaiH
(Larus argentatus) epceiieeH I ananar Oanraruiia
epcenierd OOIOH XYHI3C Y3YY/IDX JaM IIyy[
HeJee Omii [1].

MarepuaJ, apra 3yi

Xoron  (Pelecaniformes)  OarwifH  roroiH
(Phalacrocoracidae) osruita roroit (Phalacrocorax)
TOpNUiH Typar roroiwHsl (Phalacrocorax carbo)
WL THKIUUH OYPINIAXYYHUIT TOAOPXOMIOX
30pHIATOOpP ©MHO Hb DHD 3YWJI IIYBYYHBI HJIDII
TKIMANRH OYPIUTHHAT TOAOPXOMIDK, OMYUTIIICIH
akanemud A. bonnera (1989) manaaman [2] 6omon

0apUMTYyIBIT IIYYX, MOH HAMAJIT X3PITIIDXYYH,
DMK MaTepuan OYpAYYJICHIp HUUT 36 Typar
TOTOWHBI XOJOOMHBI JPYKU MIHHKUITIIT XUIK,
UAPK TIKIUMHAH  OYpAAdXYYHUUT  ynupiaap
SUTTaXX, TomopxounoB (2, 3-p 3ypar). Mbpmdd
XOpArXYYHYYAudr 1976-aac 1979 6omon 1984
oHbl 7-00c 9 capyyabir (1-p 3ypar) xampyyniaH
y3caH. Jp»KIdc sracaH OYpANIIPXYYHHHT 3arac
00J10H MY TaHuX Omuruir [3][4][5] ammrian
TOAOPXOMIOB.  M»3133, 53X  XIP3MIBXYYHUUT
0OJOBCpyyJIaxaa Ta3pblH Oalpiaibll  IDIXHAH
xuiiMan  paryyneiH  Google earth Pro 3ypar,
razap 3yWH ArcGIS 10.2 uporpamm, 36
HIYBYYHBI XOJ0O0JHOOC SUITacaH MR TIKIIIIIC
OYPIIIPXYYHYYIUIH 33]19X XyBb, TYYBPHIH sIraar
Statistica 10.0 mporpaMM aImuriaH TOOIIOOJICOH.

Cynanraans! yp AyH

Manait opona Typar roroir anx 1881 oHx
cymaau bepeszoBckuit X HyypyylblH XOTropT
TOMJITIIICHIP  MOHIOJl  OPHBI  IIYBYYHBI
Karcaaurtajg OypTrarmpkdd [6]. MoHron opHbI
HYYPBIT Typar TOTOH XOHIMT MAIT OYpXdX Y33TIdI
1913 ona axkuriargaxk 3X3JCHH Tyxaill 3pI3MTIH
Ckpsibun (1976) onnm TOHMAPIIACOH HB Ot [7].
Oepeep X101, Typar TOroil XdA3H apBaac 3yyH
JKWIHWH 6MHO OalrajiwiiH jkamaap eepuilH HJIdII
TKIIMAH HOel], XYPAJIP3r JaraH TOMOOXOH

6yca/1 CyjiaadJibIH HHﬁTHYYHCSH 6YT33J’IPII>1H HYypyyaan CYPOITJIoH amMplapaar OaiicHBIT
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CyJUlaauu/1 aKUTIaH OMdrK yia93¢oH Oaiina. Typar
TOTOW >KUIMHH 6-9 capyyn Oyroy XOo€p yIupIibIH
TYpIL MaHail OpOHJ HYYJIMIH ©HJerIeer U1yByY
toM. Typar roroii ennernen 3ycaar 3y 6ereen 4
JIYTI3p CapblH ITyHAaac 5 ayraap capbsiH 3x33p 20,
30, 40-eepee CYpIradH HYYARJUIPH UPK HYYPBIH
T'YEX3H yCTai 3aX X3¢ar, TOJIBIH a/1ar, KIKUT HYYp,
3apuM apijaap TapxXaH OaWpIIK, THTHUA WA
TKI3JL YCHBl aMbTaJ TOJUIOH OPOJIJIOT IOM.

45

3arac Asrannai

Typar roroiiHsl aMpapax OpYMH, TyxailiaOan ycaH
OpYHMH]I TOJIJIOH TOXHMOJNJOX Hb YCHBI aMbTIBIH
3YIIYYIP2p HUAIIWIDXIY) TyXalH HYyyp, TOJBIH
3aracHbl 3YHIMHH  OYpaJIdXYYHIIC — Xamaapd
HJBII TKI3J1 ©60PUIH OHIUIOrTONW. Mmam Taxism
XOJJOOTHOOC TapCcaH 3aracHbl 313X XYBb 3yHBI
ynupang 14.35(+13.33 SD), HaMpblH yaupanz
33.33(+2.88 SD), F  =5.60, p<0.76 Gaiina (3-p

3ypar).

1,2

=

HemaTog, NDOCOH ¥OO0000,

2-p 3ypar Typae 20201t u0uL MINHCIINUUH OYPINOIXYYH

Hyypan aynpax >KmkUr apiblH Xaipran xasmira
JIPAP MaXJIaHBI CYPTUHH XaMT TOIAyy 5-6 Xocoop
YYPJIRA3T. 6 Ayraap capbiH 3X33p 3-5 eHer rojaayy
raprax, 3ajqyy WIyByyJa 8 Jyraap capblH 31C33p
HucH [1].

Typar TOTOlf MOHTON OpHBI 3arac 3J03TTIH
TOMOOXOH T'0JI, HYypYY/AbIH 3pr33p AaraH UA33IINH
TapxaxJaa Xaj acraTail razap, apaj, MOJIOH A93p,
33rC INarmryypra AyHA XyBHH MAT OHIOD YYP
3acak 3-5 eHnmer pgapHa. HWx»BwidH 3aracaap
X0OJUIOHO. JI33:KMJT OpOJILlyYJICaH Typar TOroiHbI
XOJ0OOJHOOC TapcaH 3yHBI YIHpal[ Xamaapax
21, HaMpbIH yaupang xamaapax 15 Ip9Kyynsn
3arac TOXMOJIAOX AyHAax ytra 9.82 (+11.30 SD),
apranmait 5.26 (+4.01 SD), mvemaron 26.58(£23.52
SD), Taxanryii xoocon xonoon 10.87 (£16.61 SD),
F, ,=0.72, p<0.51 OalicHaac y32Xd[ TIKIIIUNHH
OYpAIMHMT XyBBJ CTaTUCTHKHIH XYBBJ sJIraaryi
OaifHa (2-p 3ypar).

Typar TOroH uAdII TKIIIMUT yIApIaap aB4
Y39X3J1 CTATUCTUKUIH XYBBJI suiraaryi Oaiina.

3yHBI yIUpANJl XOJ0OJHOOC TapcaH TIKIIIUHH
OYPINIIPXYYHHIT — TOIOPXOMITOXOM
anraiin cyrac (Oreoleuciscus potanini Kessler,
1879) 13.16%, yinaaH janbaar
(Chanodichthys mongolicus Basilewsky, 1855)
7.89%, 3yiin Togopxoiiox 6omoMKry# 3arac 7.89
%, 3aracHbl ymarmn 18.42%, aeramnmait 5.26%,
HeMmaron 44.74%, TXI3ITYH XOOCOH XOJ00M
2.63% Ttyc Tyc 33311k OaiiHa (3-p 3ypar).

TToraHuHEI

Mouronbsa

Hampein  yaumpana — XOZOOJHOOC — TIKIIIMNHH
OypaPXYYHUH XyBbA [loTaHWHBI anTaiiH cyrac
(Oreoleuciscus potanini) 35%, wuemarox 35%,
TIKICYH X00cOoH X01007 30% Tyc Tyc 33371K
Oaiina (4-p 3ypar).

XomooaHooC TIKIDIUNH
OYPAIIIPXYYHIIC Y3BAL, HUAT 36 m33%33¢ 1 Oaruifn

2 OBOIT Xampaax 2 TepJIuHH 2 3yin 3arac, 3y

IIMHXKHJICOH
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35 .
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ToxXHoAapL (%)

T

3yH

. 1

Han:ruip

3-p 3ypar. Typae 20201iH X00000HOOC 2apcan UOIUL MIACIINUIH YIUPTbIH SAT2AA.

TOJIOPXOWTYH 3arac, aBrajjaii OOJOH HEMaToj
aryynarjaxk Oaifraar wipyyJsicH?dc IloTaHwHBI
antaiin cyrac (Oreoleuciscus potanini) 20.68%,
ynmaan pan6aar (Chanodichthys
mongolicus) 5.17%, 3y#n TOMOpXOWTYH 3arac
5.17%, apranmani 3.44%, wnemaronm 24.37%,
TIKIIITYH X00COoH X0,10071 12.06% TyC TyC OaiiHa.
[lotanunsr antaita cyrac (Oreoleuciscus potanini)

Mouronsa

000

X3713J1yyJnr

Typar TOTOWHBI HIPII TIKIUIUHH OYpAIIIAIXYYH,
OHIUIOTUHH Tajlaap CyJajraaHbl OapuMT 1eeH,
HUUTIYYACOH MdA2a xomc. CyJutaauipiH 2
HacTail 3M Typar roroiiH 44%, 3 nacraiinx 70%
YpXKuig opmor Oereex 3p OoAaramuitH XyBpA 2
HacTail Typar roroinsl 25%, 3 HactaiiHx 53%
Hb YPKWJIJ OpJOT I'3COH CyAalraanbl MIAd) OUi.

45300
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=
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Q.00
[lotamras Morromem 3aracspp Jarachm  Asranmait Hewaron Homooo |[loTases
Asrraia VIaan VIS T XOOCOH Agrraia
cxTac mamSaaTr cxTac

4-p 3ypar. Typae 2020t X00000HOOC 2APCAH UOIUL MIHCIINUUH OYPOIIL.

X 3YWI 3arac 0on Oyc HYTTHHH XOMXKIDH[
aHxaapaia epTexeepryi 3yin Oaitxam MOHTOBIH
ynaan nandaar (Chanodichthys mongolicus) 6yc
HYTIHIAH XOMKI2H]] YHAIIDX OOJOMKIYH aHTHIIAN]
opcoH [3][4][5] 3aracHyyxn oM.

130

YpkauiiH HacHaacaa dpT YPKWIJ OPOXBIT M3
TMKIIT S003rTAK  Oalicantall  x01000TOMroOOp
cyniaaduya TainOapnacan Oaiinmar. 'oroitHyyn
MX3BWIRH 3arac uaHd. bue rylncsu mysyy enept
IyHpKaap HAr GyHT Oyroy 454 rpamm 3arac uager
0ereej1 SHY Hb UXIBWIDH XKIKHUT (6 MHUIIC Oara
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1524 cM yprrai) Xd3MKIITIH
Oypamor OaiiHa.

3aracHyy/aac

3apuM CyJUTaayblH MDJPATI’P Typar TOTONHBI
eJ16p TYTMbIH T3K3IUUH X3MK33 400-600 rpamm
0aifxbIT XIBUIH I3k 3eBIIOeper [8][9] Oerees 3H
Hb TyXalH IIyBYYHBI )KUHTUHH 18 opunM XyBbTal
THHIIIT T3CHIAC TajlHa YYHUHT TyXallH IIyBYYHBI
OOAMCBHIH COJIMIILIOOHBI JPUUMTIN  IYHIYYJI031
eJIepT MIaapjajaraTail U 0oJoTY 3aracHyyAbIH
XOMXKI 524 rpaMm 601HO T:%33 [10].

CymaaufiplH =~ MAAZIII3P HUXSHX  TOXHUOJAONA
YYP?? OpXxucoH IIyByyAblH 40 OopuuM XyBb Hb
aMbjipaliblHXaa 3XHUM KW Xoporanor. [lanu
VICBIH 3PASMTIUNH CyAalraaHbl TYHI33C Y3B3J
TyXallH KWJIUIH Hexien Oaljiaac NIaaTraajiaH
Typar TOTOMHBI OOATaMMyJbIH SXHUNA JKUIMHH
Xoproz10J1 25-68% - UiiH XOOPOH[, XapuH XOEP 1axb
KU XOProaibH aAyHaax 13% xypy, Oue ryincon
ITYBYYABIH KWJINWH OalTamuitH JyHIaX XOPOT IO
12%  OGaiinruiir Cynanraaraap
EBpomnbIH Typar rOroiHbl MOIYJISLBIH ©COITUINH
Japaa, /laHuiH HyTar JIPBCI3pPT Typar T'OrOWHBI
YPKIUWH — MONYJSILBIH ~— XOProAoi  XYWTHUH
yIUpan Wiyy aXuriaracaHsir Oyprraxadd. bycan
cyJlanraaraap yyp?3 OpXHUCOH 3aJlyy Typar TOTOHHbI
JIeHrex 30 opuuM XyBb Hb J1 TYpBaH HAC XYPATUNAT
TOTTOOCHOOp 9XHUI OO0JIOH Xo&payraap >KUIMHH
OBJIMIH Japaa M3HJ T3CIK YIIIX XyBb ©CHOTHHUT
TOTTOOX, OWe TYHIICOH MIyBYyIbIH Xopromon 10-
20% x00poH]T X3103513/13T 3% [11].

TOI'TOOXID.

Hunepnanpan  xuiicoH  cynairaaraap — Typar
roroifHpl aHraaxail >xHuil 30 XOHOTT IyHIKaap
386 rpamm 3arac maapmaiarataid 0aixaj eceaTTIH
U] YeI33 DHD XIPATIP3 e1epT 632 rpamMMm 00K
©CJIOTUIT TOTTOOCHOOP HAT YYpHHH 3 aHraaxai
onepT 1.1 - 1.9 kr 3araceir WP TIKIIIAII
X3PATIK Oalraar Toomoomx33 [11].

I'pexuitn OGapyyn xacruiiH Oynmann [12] xwuiicon
QKHUTIIANT Typar
meHe ampax razpaac (15), mrypaH apieIH 3pradc
(7) OOMOH XOIOOJHBI aryylaMyKH]l IITHHKHITID
XUHCHIIC Y39X3 XOJOOAHBI HIPII TIKIIIIMUH
OYpaIOXYYHN 3aracHbI Tepieec 3.8%, Onomacaac
18.2% aryynarmaxx OalicaH yp AYHT Y3YYJ/DKID

cymanraaraap 22 TOTOMHBI

[12]. 3aracuasiH 44% Typar TOTOWI THTHUH
opioron, xapwH 84% Hb 3aracHbl IOMYJIAIAT
ceper HeJeeJICeH TIK Y3COHMWT acyylraap
TOJIOPXOUJICHOOC TaJ{HA TAIHUHN JUIIPHX Hb (74%)
Typar Toroif 60JI0MKTOHN OyX 3YHIMUAT HIIAT TICOH
Oaiixayx romnayy Togopxoii Har oBruiH (Mugilidae)
3arac TOJAYY WAJIAT OOJNOXBIT XapHuylcaH OaifHa.
Typar rorofiHel HAAII THKIIIUNAH IHUHKUITIITIIP
sH3 ~ OypuiH 3YWI3p  XOOJNOJIAOTHMr
WJIPYYJICHIAC T'aJIHa 3aracHbl XyBb/1 3JIUIH 3aCTUIHH
XyBbJl 0ara, QyHJ| alIdrTail 3pa>MOWIH 3aracHyy.
9H? 3YWJI LIyBYYHBI OYpAJIASXYYHA OPOJIIOTHHIT
TOTTOOCOH Hb 3aracyjlblH UTT3JI, YHAIMIIWI Tallaa

OJIOH

OOJIOXBIT XapyyJIKII.

Jpopx Md3m33 GapuMTyyA Typar TOrod 3aracHbl
YPKWII, HOeIe] Cepreep HOIeeNIer TIIC3H
OWJITOJIT Hb aJIb OHT'OPCOH 3YYHBI 9X3H Yeac razap
aB4, yJIC OPHYY/[ 9H? Tajaap aHxaap4, MITIIIIIII3H,
30pUMIIIO6H YYCI3X OOJICHBIT XapyyiHa. EBponbsiH
yic, Opoc, ConoHrocuyya 3H3 3YHI LIyBYyT
YCTrax I'3K OJIOH >KWJI yJIapaH T3MIC3HHUM 3LACT
XOBOPZACOH TyJ OylLlaaH C3PI3I3H HyTaruryysiaxaap
MUAABIPIACOH OaitHa. bug 4 wmilm Typuuiara,
angaar JaBTax Ooysomryid fom. l'on, HyypblH
ycaHn OalranuiiH ambTaH, ypramilblH 3YWIYYA
©OPUIH Jlaal], Heell X3MXKIITIi 0ereejn eepuitH
TOXUPYYJra, 30XHUIYyJIraap X3BUHH OpPIIJOTUIH
TOMOPXOW JKHI? 001 Typar Toroi rom. ['ox
HYyp UL66pMHHH OpUYHMH TOITOJIOOT
aNgarayynaxryid, TOTTBOPTOW Oailiraxan Typar
roroii OomoH Oycax 3arac WA3rd LIyBYYA 4yXai
YYPIr TYHLDTrK Oalaruiir xyH Oyp MdAd31
Oadimarryit. Ipaxuil HUHTIIPID yyp aMbCTajblH
HOJIOOH]] epTex Oaiiraa eHee yex dY MaHai
OpPOHJA TOO TONTOW BJIO3T X MOIAIIII TYIIX
60u10B. JKMKHT TOJ, HYYp II0OPOM HIMPIK YIyH
OOJICHOOp yCaH OpYHBI LIYBYYyJ TOMOOXOH IO
HYypT Oalpmmx y39rmen  3a03rumk — OaifHa.
Typar roroi Max WA3IIT WIyBYY, LPHIAT yCTai
OpPYMHJ JJI3B [IaB)Kaac dXJIA MIJIXUH, 3aracaap
X00JUIOHO. 3aracaap wapu Oonroru Oycaj OJOH
3YWIUIH IIyBYya Oalicaap ataji 30BXOH JIaH TaHI
Typar roroi 3aracHsl JaiicaH, 9KOJIOTUIH TOHLBIPT
OalfijuIbIT  anjarayyiiard, XamMruiiH XeHeesTdH
IIyBYY TACOH sIpHa apA MPIIIUIH IyH]T rapcaap
Oaiiraa Hb 3H3 TaJIbIH M3JUIAT, M3JI33JI3]1 XOMC 3arac

MOpeH,
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COHUPXOTYJIBIH HUUTJIAT Tallaa OWIroJT 00JICoop
OaifHa.

Jonxuii mopx Oyx ampa Ouec TyxaillH ambapax
OpYUHA00 TOAOPXOH amur tyctai. MitMaac Typar
roro O0JI YCHBI AKOCHCTEM JI9X Mapa3uTyy/IbIH
aMBIIPAlTbIH MOWIOTT YyXal YYPAT TYUIITIDIAT
[13] r3c3H HAr TOAOPXOM YYPrHUr Cyajgaauun
MDJI93JICOH Hb OHid.

Miimd3c MmaHail OpoHJ Typar TOrOMHBI Tyxai
CyalraaHbl M3JPIJI XOMC LIe6H, apl HUprij
SHY TajaapxX MOIATUUr caibkpyynax, LIY-abi
YHIDCIIDATIM cynanraar 30XHOH sIBYYJDK Oairais,
HUWUTOMIT Y3YY/AAT 2HY WHM NIyBYyABIH OOIUT
a4 Tyc, X01000 XamaapilblH TyXall OJIOH HUHTI]
TYT3H JIIIMPYYIIX, COEH IIrIpyYIIdX aapaaara
HAH TYPYYH/A TyJrapd OaifHa.

JAyrasar

Typar roroii romn, OoMpoNIIo0X XaaaH

HYYD,
LIOXUOTON XAC3r, rojl, HyypblH IOyHJax apiaap

OaliplIMH amMbJapHa.

Huiit 36 maaxH3¢ 3arac 2 3yitn Oyioy [loTanuHbl
Anraiin  cyrac  (20.68%),
naimbaar  (5.17%), 3ydi1 TOHOpXOMTyit
(5.17%), aBranpmait spp., (3.44%) Hemaron spp.,
(41.37%), xomoon xoocoH (12.06%) TorToos.

MoHrosblH  yjlaan
3arac
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