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ABSTRACT. The article is devoted to the reconstruction of paleoclimatic conditions in the Holocene
and the influence of anthropogenic factors according to the study of bottom sediments of Lake Donuzlav
(Northwestern Crimea). For this purpose, methods of geochemical, granulometric, and spore-pollen
analyses of the lake sediments were used. The sediment was sampled using a Russian drill. X-ray spec-
tral fluorescence analysis and calcination loss analysis were conducted to determine the chemical com-
position of the deposits. The correlation of the paleoclimatic data of sedimentation of lake sediments
with the conditions of formation of the cultural layer at the settlement of the late Bronze Age Donuzlav
10 allowed us to establish the living conditions of people. The beginning of sediment formation in the
lake Donuzlav belongs to the subboreal period. Changes in the water level in the lake are associated
with changes in the climatic factors, mainly changes in climate humidity. At the end of the Subboreal
period and the beginning of the Atlantic period, an increase in anthropogenic impact on the water-
shed is noted. During the same time, late Bronze Age settlements with livestock enclosures developed.
Aridization of the climate at the end of the subboreal period led to a decrease in the water level in the
lake and an increase in the salinity of the lake.
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1. Introduction Yevpatoria Plateau in the southeast and belongs to the
i ) Tarkhankut group of mineral lakes. Basing on the val-

The lakes of the Crimean Peninsula have always ues of the metamorphosis coefficient for brine Donuzlav
attracted the attention of researchers both scientifi- lake can be attributed to a typical marine-type lake,
cally and economically and already in the 20-30s of  yhich separated from the sea about 4.5 thousand years
the twentieth century the beginning of research on salt ago (Kurnakov et al., 1936). The study of lake sedi-
lakes was laid (Kurnakov et al., 1936). The first data in ments and the reconstruction of sedimentogenesis con-

the field of reconstruction of the isolation conditions of ditions of lake bottom sediments is an important task
lakes in the western part of Crimea were presented rel- not only to establish the dynamics of climatic processes
atively recently. The bottom sediments of Lake Saksky in the Holocene and obtain new data on the assessment
and Lake Jarylgach have been studied by comprehen- of anthropogenic influence, but also for the investiga-
sive studies (Subetto et al., 2023). tion of the vital activity of ancient communities in this

Lake Donuzlav is the second largest and deep- region which is of cultural and historical value for the

est lake in Northwestern Crimea, located between
the Tarkhankut Peninsula in the northwest and the

Crimean Peninsula.
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2. Materials and methods

The sampling of sediments for geochemical, gran-
ulometric and spore-pollen analysis was carried out in
the open part of the lake from a floating stable platform
using a Russian drill by employees of the Institute of
Lake Science of the Russian Academy of Sciences (D.D.
Kuznetsov, T.V. Sapelko). GPS coordinates of sam-
pling points: 45.47618°N, 33.25336°E. The lithology of
deposits in the core is presented as follows: at a depth
of 2.03-2.19 m - gray homogeneous gyttja clay; 2.19-
2.23 m - black homogeneous gyttja clay; 2.23-2.74 m
- black homogeneous clay gyttja with large fragments
of plant macrostages; 2.74-2.87 m - dark gray dense
weakly layered clay siltstone.

From the sampled core 40 sediment samples
were selected for each 2-3 cm. For geochemical anal-
ysis, the samples were dried at T = 105 ° C, ground
in a jasper mortar to a powder state and pressed into a
tablet on a boric acid substrate. The analysis was car-
ried out using an X-ray fluorescence wave dispersion
spectrometer “Spectroscan MAX-GV”. Concentrations
of 32 rock-forming oxides and trace elements were
determined. The following geochemical indicators
demonstrating changes in sedimentogenesis condi-
tions were calculated: Na,0/K,O (Gerrard, 1984), Rb/
Sr, CIA=Al,0,/(ALO,+Ca0*+Na,0+K,0) (Nesbitt
and Young, 1982), SiO, biogenic (Keller, 1963), CaO/
MgO, P,O, anthropogenic (Kulkova, 2012). Losses on
ignition (LOI) at 550°C and 950°C were determined,
showing the content of organic and carbonate-sulfate
components.

To establish the granulometric composition,
the samples were prepared and analyzed using the
LASKA-TD laser particle analyzer using a standard
technique (Kuvshinova and Sardaeva, 2016).

The spore-pollen analysis of bottom sediments
was performed by O.V. Kochubey, an employee of
the VNIGRI Laboratory of Palynological research
according to the standard methodology (Grychuk and
Zaklanskaya, 1948).

To reconstruct the paleogeographic condi-
tions at the archaeological site of the Late Bronze Age
Donuzla-10, sediment samples were taken from the
section of the pit wall at the settlement located on the
shore of the lake Donuzlav. Geographical coordinates
of the central part of the settlement are 45°26.762°N,
33°14.856°E. Deposits are presented from top to bot-
tom: 0-7 cm - turf layer; 7-14 cm - deposits of dense
brown sandy loam; 14-35 c¢m light brown loam; 35-40
cm - carbonate crushed stone. Geochemical and gran-
ulometric analyses of sediments were used to recon-
struct the paleoclimate. Radiocarbon determination
of the age of the cultural layer deposits at a height
of 14-35 cm was carried out using extracts of humic
acids from soils in the radiocarbon laboratory of the
A.L Herzen Russian State Pedagogical University using
a traditional radiometric technique using a scintillation
counter “Quantulus-1220”.
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3. Results and discussion

Two palinozones were detected during the
spore-pollen analysis. Palinozone 1 (depth 2.77-2.85
m) is characterized by a predominance of pollen from
herbaceous plants, among which representatives of
the Chenopodioideae (Chenopodiaceae gen. indet.)
dominate. Palinozones similar in composition can be
traced in the subboreal sediments of the Jarylgach lake
(Subetto et al., 2023).

The palinospectrums of palinozone 2 (depth
2.29-2.68 m) are still dominated by representatives
of the grass-shrub group, among which the communi-
ties consisting mainly of Chenopodioideae confidently
dominate (in total from 34 to 52%). The subdominants
are representatives of the Asteraceae (Asteraceae gen.
indet.), cereals (Poaceae gen. indet.) and Rosaceae
(Rosaceae gen. indet.). The spectra show the character-
istic features of the palinozone of the end of the subbo-
real-the beginning of the subatlantic time (SB,-SA)) of
Lake Jarylgach (Subetto et al., 2023). A distinctive fea-
ture of palinozone 2 is a noticeable increase in pollen
of synanthropic plants: Plantago spp., Polygonaceae gen.
indet., Rumex spp., which may indirectly indicate the
activation of human activity in the study area during
this period.

The data of the geochemical study, including
indicators LOI, , LOI, , changes in geochemical indi-
cators of paleoclimate (relative temperature, relative
humidity, changes in water level in the reservoir) and
anthropogenic activity, allow us to draw conclusions
about the conditions of sedimentation of bottom lake
sediments in the Holocene.

4. Conclusions

The beginning of sediment formation in Lake
Donuzlav occurred in the subboreal period. According
to geochemistry, granulometry and spore-pollen anal-
ysis, cool and dry climatic conditions are observed at
the end of the subboreal period. The further devel-
opment of the lake is associated with the transition
from the subboreal to the subatlantic period (SB,-SA)).
According to geochemical and spore-pollen analysis,
the anthropogenic impact on the lake basin is increas-
ing. At the end of the subboreal-the beginning of the
subatlantic period (SB,-SA)), climatic fluctuations from
a wetter climate to arid and again to a wetter climatic
episode are recorded. This, in turn, influenced the
change in the water level in the reservoir and the pro-
cesses of increasing the salinity of the lake. The upper
layer of sediments is formed in the sub-Atlantic period,
in a humid climate. The deposits of the cultural layer
on the Donuzlav-10 monument were formed with an
increase in climate aridization around the 12th-11th
century BC. Geochemical studies of sediments at the
locations of the Donuzlav 10 livestock enclosure have
shown changes in the composition of sediments asso-
ciated with intensive processing as a result of keeping
livestock (Markova et al., 2023). Further formation of
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deposits on the monument took place in wetter condi-
tions, close to modern ones, dated by the radiocarbon
method around the 2nd century BC-1st century AD.
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AHHOTALIUA. Cratbs HOCBslleHAa PEKOHCTPYKIMU IaIeOKJIMMaTUYeCKHUX YCJIOBUN B TroJjiolleHe U
BJINAHUSA aHTPOIOTreHHOro ¢akTopa 0 AaHHBIM HCCJIeJOBaHMA NOHHBIX OTJIOXEHHI o3epa [loHy3jaB
(CeBepo-3amagusiil Kpeim). [[714 9TOM LieJiv IPUMEHAINCh METOABl Te0XUMUYeCKOoro, rpaHyJjIoMeTpruye-
CKOT0, CIIOPOBO-TBLJIBIEBOT0 AHAIN30B O3€PHBIX OTJIOXeHHNH. OTO0P OTJI0XEeHUI NMPOBOJUJICA C MOMO-
mpio Pycckoro Gypa. PeHTreHo-cnieKTpasibHBIN (hJTyopeclieHTHBIN aHajli3 U aHa/Iu3 IOoTephb BelllecTBa
IIpU IPOKaJIMBaHUU NPUMEHSUINCh IJI OollpefieJieHNnsA XUMUYECKOro cocTaBa oTjIoxeHui. Koppeanusa
[aJIeOKJIMMaTUYeCKUX AAaHHBIX CeJVMeHOreHe3a O3epPHBIX OTJIOXKEeHWH € ycjIoBUAMU (GOpPMUPOBAHUA
KyJbTYPHOIO CJIOA HA IIOCEJIEHNU MO3AHero OpOH30BOro Beka JloHyssnas 10, mo3BoJmMjIa yCTaHOBUTH
yCJIOBUA XU3HeJeATeJbHOCTH Jofeil. Hauano ¢dopMupoBaHUA OTJIOKEHUN B 03.J[0Hy3/7aB OTHOCUTCA
K cyb0opeasbHOMY mepuony. MsMeHeHUe YpOBHsA BOABI B O3€PE CBA3aHO C M3MEHEHHEM KJIMMaThye-
CKUX (paKTOpOB, INIaBHBIM 00pa3oM, U3MEHEHNA BJIAXKHOCTH KJIMMaTa. B KoHIle cy60opeasibHOro-Havyasie
aTJIaHTUYeCKOoro Mepuojia OTMedYaeTcs yBeJnueHKe aHTPOIOIe€HHOIO BO3AEMCTBUA Ha BOLOCOOPHBIN
6acceliH. B 3To BpeMs NPOMCXOAUT pa3BUTHE NOCEJIeHU! N03JHero OPOH30BOr0 BeKa C 3aroHamu AJid
cKoTa. Apuamn3anys KJnuMaTa B KOHIle cy00opeasbHOro nepruoa prsesia K yMeHbIIeHU0 YPOBHA BOJbI
B 03€pe 1 yBEeJINYEHUIO COJIEHOCTU 03€epa.

Kiioueanie cyroga: JOHHBIE O3€PHbIE OTJIOKEHNSA, PEKOHCTPYKIMA NaJIeOKJIMMAaTa B roJIolieHe, reOXMMUYecKre
MHAVKATOPHI, CIIOPOBO-NBIIbIIEBOM aHAJIN3, COJIHBIE 03epa, O3JHNI OpPOH30BHIH BeK,
CeBepo-3anagHblii Kpeim
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1. Beepenue PacHoJIOKEHHOM MeXAy TapXaHKyTCKUM IOJIyOCTPO-

BOM Ha ceBepo-3amafie M EBmaropuiickuMm ILIaToO Ha
I0r0-BOCTOKe M OTHOcuTcs K TapxaHKyTckoil rpymie
MHUHepaJIbHBIX 03ep. Mcxoas u3 3HaueHuil Ko3ddu-
I[eHTa MeTaMmopdusanuu Ijid panel, o3. JloHy3JjaB
MOXHO OTHECTH K THUIHNYHOMY 03epy MOPCKOIO THIIa,
KOTOpOe OTAEJINJIOCh OT MOPs OK0JIO 4,5 ThIC. JIET Ha3aj
(Kypnakos u fip., 1936). HccienoBaHue 03epHBIX OTJIO-
XKEeHUIl U PeKOHCTPYKLIUA YCJIOBUN ceAuMeHTOoreHe3a
JIOHHBIX OTJIOKEHUI o3epa ABJIAeTCA BaXXHOU 3ajaueit
He TOJIBKO [J1 YCTaHOBJIEHUA JUHAMUKU KJIMMaTuye-
CKUX NPOLIECCOB B ToJIOlleHe U I0JIy4eHUs HOBBIX JJaH-
HBIX II0 OIleHKe aHTPOIIOIeHHOIOo BJIUAHHUSA, HO U IJIA
yCTaHOBJIEHUA JeTajlell XU3He[eATeJIbHOCTU JIPeBHUX

O3zepa KpbpIMCKOTo MOJIyoCTpOBa BCerga ImpuBJie-
KaJ BHMMaHUe HccjenoBaresiell Kak B HAyYHOM, TakK
U B X03ANCTBEHHOM OTHoOIeHuu, yxe B 20-30-x rogax
XX Beka OBLJIO IIOJIOKEHO HAaYaJIo UCCJIeJOBAHUAM COJIe-
Hbix o3ep (KypHakoB u 1p., 1936). IlepBrie naHHBIe
B 00J1aCTM PEKOHCTPYKIIUM YCJIOBUU HM3OJIAIUN 03ep
3anagHoi yactu Kpeima ObLIu mpefcTaBjieHbl CpaBHU-
TeJIbHO HeJaBHO. KOMIIJIEKCHBIMU HCCJIEIOBAHUAMU
OBLIM M3y4eHHl JOHHEIE OTJIOXeHHA 03. CaKCKOoro u 03.
Jxapsutrau (Subetto et al., 2023).

O3epo [loHy3/1aB ABJIAETCA BTOPBIM 10 BEeJIMYHUHE
U caMbIM ry1yOookumM o3epoM CeBepo-3anagHoro Kpeima,
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COOOIIECTB B 3TOM permuoHe, nHMOpMAaNUsg O KOTOPHIX
ABJISAETCA KyJIBTYPHO-MCTOPUYECKOU IEHHOCTBIO [JIsA
KpBIMCKOTO IMOJIyOCTpOBa.

2. MaTepuanbl U MeTOADI

OT60p 00pa3loB AOHHBIX OTJIOXKEHUM Ha reo-
XUMUYECKUH, I'paHyJIOMEeTPUYeCKUN U CIIOPOBO-IIBLIb-
1[eBOM aHa/JM3 MPOU3BOAWIICA B OTKPBITOM 4YacTu
o3epa C IUIaBy4Yell yCTOMYMBOM MiIaTdOpMBI C IOMO-
mpio Pycckoro Oypa cOTpygHHKaMH HHCTUTYyTa O3e-
poBenenus PAH (.. Kysueuos, T.B. Canenko). GPS
KOOpAWHATEL TOo4YeK orbopa obpasnos: 45.47618°N,
33.25336°E. JluToJyiorus OTJIOXKEHUN B KepHe mNpen-
cTaBJIeHa cjedyniuMm obpa3om: Ha riayouse 2,03-2,19
M - cepasd OAHOpPOAHAas IMTTHeBad rJivHa; 2,19-2,23 m
- YepHasa OQHOpPOAHAA IMTTUeBas rauHa; 2,23-2,74 M
- YepHasA OAHOPOAHAA IJIMHUCTAs F'UTTUA C KPYIIHBIMU
(pparmMeHTaMM pacTUTEJIBHBIX MaKpOOCTAaTKOB; 2,74-
2,87 M - TeMHO-CEpPHIi MJIOTHBIH CJ1a00CJIOUCTHIN TJIN-
HUCTBII ajeBpuUTt.

U3 kepHa o3. JloHy3naB oto6paHo 40 o6pas-
L[OB OTJIOXKeHu yepe3 2-3 cM. [[y1a mpoBefeHUs reo-
XMMHUYECKOr0 aHajii3a, MpoObl BHICYMIMBAJNCh IpU
T=105°C, pacTupanuch B AIIMOBOI CTyIKe A0 COCTO-
AHUA MyAPHl U 3allpecCOBBIBAJIMCH B TabJyeTKy Ha IOJ-
JIOXKe 13 OOpHOH KMCJIOTH. AHaau3 NPOBOAUJICA C
IIOMOIIBI0 PEHTreHO-(PJIyopeclieHTHOIO BOJIHO-AMCIIe-
pucHoHHoro crektpoMeTpa «Cnekrpockad MAKC-GV».
OnpepesieHbl KOHLEHTpanuu 32 MOpoA000pasyoLyX
OKCHJIOB U MUKpPO3JIeMeHTOB. PaccuntaHel reoxummnyge-
CKMe MHAWKAaTOpH M3MeHeHUs yCJIOBUI ceJMeHTOore-
Hesa: Na,O/K,O ([Ixeppapa, 1984), Rb/Sr, CIA=ALO./
(ALO,+Ca0O*+Na,0+K,0) (Nesbitt and Young,
1982), SiO, Ouorennnii (Keller, 1963), CaO/MgO,
P,O, antpomnorennsiii (Kysbkosa, 2012). OnpenaesnieHst
notepu npu npokanusaHuu (LOI) mpu 550°C u 950°C,
MoKas3blBaloIlle cofepkaHue OpraHnudeckon u Kapbo-
HaTHO-CyJ1bAaTHOH COCTaBJIAIMINX.

Ja  ycTaHOBJeHHA  I'paHyJIOMeTPUYecKOro
cocTraBa NpoObl MOATOTOBJIEHB M IIPOAHAJIN3UPOBAHBI
Ha JazepHOM aHanmusatope vactul «JIACKA-T» c
[IOMOIIbI0 CcTaHAapTHOM MeTtoauku (KyBmmHOBa u
Cappaesna, 2016).

CHopoBO-TIBLIBIEBOM aHAIM3 JOHHBIX OTJIOXe-
Huti 6611 BeinosiHeH O.B. Kouy6eii, coTpyaHukoM Jjiabo-
paTopuu MajJuHOJIOrUYecKux uccaegosanuii BHUI'PU
no crasaapTHou Metoauke (I'puuyk m 3akjnHCKas,
1948).

J7iAa  peKkoHCTpyknuu mnajeoreorpaguyeckux
YCIOBUM Ha apxeoJIOTMYecKOM MaMATHHUKe II03[-
Hero OpoH3oBoro Beka JloHy3na-10 ObuIM OTOOpaHBI
o0Opasipl OTJIOXKEeHWI u3 pa3pe3a CTeHkU mypda Ha
IoceJIeHWH, pacliojoXeHHOM Ha Oepery o3. JloHy3J1aB.
leorpaduueckrie KOOpAWHATH LIEHTPAJIbHON 4YacTU
nocenenus: 45°26.762°N, 33°14.856°E. OtioxeHus
IpeJicTaBjieHbl cBepXy-BHU3: 0-7 CM - IepHOBBHII CJION;
7-14 cM - OTJIOXeHUs IJIOTHOM KOpPHUYHEBOH CyIecy;
14-35 cM CBeTJIO-KOpUYHEBBIM CyrjuHOK; 35-40 cm
— KapOoHaTHHI 1ebeHb. [[Jii PEKOHCTPYKIUM mMajie-
OKJIUMaTa MNPUMEHAINCh TeOXMMUYECKUN U IpaHyJIo-
MeTpHYeCcKU aHaIu3bl OTJI0KeHUH. PaauoyriepoaHoe
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ompeJieJieHHe BO3pacTa OTJIOKEHUHN KYJIbTYPHOIO CJIOA
Ha I71.14-35 cM IpOBOAWJIOCH IO BHITSXXKAM T'yMHHO-
BBIX KUCJIOT U3 [I0YB B paUOyTIepOoqHOI JJabopaTopuun
PITIY um. A.M. TepiieHa no TpaguLMOHHOU pajuoMe-
TPUYEeCKON MeTOAUKe C MCIIO0JIb30BAaHWEM CLHUHTUJLISA-
IIMOHHOTO cueTynka «Quantulus-1220».

3. Pe3yAabTathbl M 06Ccy)xpeHue

B xome mpoBeAeHUs CIOPOBO-IBLIBIEBOIO aHa-
Jiu3a ObLJIO BBIAEJIEHO ABe MaJMHO30HHBL. [lannHo30HA
1 (rm. 2,77-2,85 ™) xapakrepusyercs IMpeo0Ja-
JlaHueM TMbUIBLIBI TPaBAHUCTHIX pacTeHui, cpeau
KOTOpPBIX TOCHOACTBYIOT MpeACTaBUTENId MapeBbIX
(Chenopodiaceae gen. indet.). [loxoxue IO COCTaBy
[aJIMTHO30HBI IPOCJIEXKUBAIOTCA B cCy600OpeasIbHbIX OTJIO-
keHUAX o3. Ixapsutray (Subetto et al., 2023).

B manmHocnekTpax naJanHo30HH 2 (TJ1. 2,29-2,68
M) HO-IIpeXXHeMy Npeo6JiafaT NpeicTaBUTeIN TpaBs-
HO-KyCTapHHUYKOBOH I'PYIIIbI, CPeIU KOTOPBIX YBEPEHHO
rOCIIOACTBYIOT MapeBO-IIOJIBIHHBIE coofmecTBa (Cym-
MapHO oT 34 5o 52%). CyOqOMUHAHTaMU BBICTYIIAIOT

MpefCTaBUTEIN CJIOXXHOIIBETHBIX (Asteraceae
gen. indet.), 3JIaKOBBIX (Poaceae gen.
indet.) wu po3souBerHbix (Rosaceae gen. indet.).
B CIeKTpax MPOCJIEXXUBAIOTCSA XapaKTepHbIe
0COGEHHOCTH MMaJIMHO30H KOHIIa cy660-
peasbHOrO-HaYaIa cyb6aTJIaHTUYECKOTO

Bpemenn (SB,-SA|) o3. [Ixapeuirau (Subetto et al.,
2023). OTInunTeJIbHOM 0COOEHHOCTHIO ITaJIMHO30HEI 2
SIBJIAETCSA 3aMETHOE YBeJIMYEHUE MBUIbLBI CUHAHTPOII-
HBIX pacteHuii: Plantago spp., Polygonaceae gen. indet.,
Rumex spp., 4TO MOXeT KOCBEHHO CBUJIETEILCTBOBATH
00 aKTHBU3ALMK XO3AHMCTBEHHOU IeATEJIbHOCTH YeJIo-
BeKa Ha TEPPUTOPHUU UCCJIEOBAHUSA B TAHHBIN MMEPUO.

JlaHHbBIe TeOXMMHYECKOr0 MCCJIeJOBaHMA, BKJTIO-
yawlye IoKa3aTesn LOISSO’ LOI%O) HU3MEeHeHUs reo-
XUMUYECKUX WHIUKATOPOB MajeoKuMara (OTHOCH-
TEJIbHOU TeMIepaTypbl, OTHOCUTEJIbHONU BJIAXXHOCTH,
M3MeHEHUs YPOBHA BOIBI B BOJOEME) U AHTPOIOTEH-
HOW aKTUBHOCTH, MO3BOJIAIOT CAEJIATh BHIBOBI 00 yCJIO-
BUSIX C€JMMEHTOTeHe3a JOHHBIX 03€PHBIX OTJIOXKEHUH B
roJiolieHe.

4. 3aKknloueHue

Hauano ¢opmupoBaHusa OTJIOXKEHUN B o0O3epe
JloHy371aB nmpoucxoausio B cy0OopeaslbHOM Iepuojie.
[lo fmaHHBIM TreOXWMHH, IpPaHyJOMETPUHU U CIIOpO-
BO-TIBLJIBLIEBOIO aHajW3a B KOHIle cyb0opeasbHOTO
nepyuofa OTMeYalTcA MpOoXJIaAHBle U Cyxue KJuMa-
THYecKue ycsaoBudA. JlajbpHelilllee pasBUTHE 03epa
CBA3aHO C IepexoJioM OT cyObopeasibHOro K cybat-
JanTu4eckomy nepuony (SB,-SA)). Ilo naHHBIM reoxu-
MHYECKOro 1 CIOPOBO-NbUIBLIEBOr0 aHAJIN3a yBeJIU4u-
BaeTCsA aHTPOIIOTeHHOe BJIMAHKE Ha O3epHBIN OacceiiH.
B koH1e cy66opeasibHOro-Havasie cybaTIaHTUYeCKOTo
nepuofga (SB,-SA|) QuKcupyloTCa KIMMaTHYECKUE
kosiebaHuA OT OoJiee BJIAXHOro KjauMMaTa K 3acylUIH-
BOMYy U CHOBa K 0oJiee BJIQXXHOMY KJINMaTUYe€CKOMY
3NM30[ly. DTO B CBOI0O OYepelb NOBJIMAJIO Ha M3MeHe-
HMe ypOBHA BOABI B BOJOEMe U IPOLeCCh YBeJIndeHus
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COJIEHOCTH o3epa. BepxHuil ciioil orioxeHuit ¢op-
Mupyercs B cyOaTJIaHTH4eCKOM Ieprofie, B YCJIOBUAX
BJIaXHOro imMmata. OTJIOXKeHHuA KyJIbTypPHOIO CJIOA
Ha namATHUkKe JloHy3yaB-10 ObutM cHoOpMUPOBAHBI
NpU yBeJIWYEHUM apyuau3anuy Kjaumarta okosio 12-11
B. A0 H.3. ['eoxuMmueckue uccjaefOBaHUA OTJIOXKEHUN
B MecTax pacnoJioxeHus 3aroHa Jlonyssias 10 moka-
3aJId M3MEeHeHHsA cocTaBa OTJIOXKEHWM, CBA3aHHOIO C
VHTEHCHBHOH ero nepepaboTKoOl B pe3yJjibTaTe cofep-
’KaHuA JOMAaMIHUX XUBOTHHIX (Mapkosa u Ap., 2023).
JanbHelimee ¢GopMupoBaHue OTJIOXEHWI Ha MaMAT-
HUKe NIPOMCXO0UJIO B OoJjiee BJIaXHBIX, IPUOIMKeHHBIX
K COBpEMEHHBIM, YCJIOBUAX, AATUPyeMBbIX paauoyrie-
POAHBIM METOAOM OKOJIO 2 B. A0 H.3.-1 B. H.53.
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