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ABSTRACT. The first results of 22 3'*0_, measurements on ostracod shells from the Rybachya core in
the North Caspian Sea are presented. The stable oxygen isotope record here confirms previous studies
of Upper Quaternary and Holocene sediments of the Rybachya core area, where it was suggested that
a paleovalley was formed during the Mangyshlak regressive stage and then gradually filled during the
Holocene transgressive stage. We recorded three local isotopic stages, each characterized by 3'°0_,
values. The hydrological variability and sea level changes associated with the transgressive-regressive
rhythm of the Caspian Basin and the climatic changes in the Northern Hemisphere led to the 8'*0
changes obtained in this work. Relatively depleted 8'*0__ values from sediments filling the paleovalley
allowed to interpret the isotope record in terms of freshwater influx. The average '#0 enrichment of
ostracod shells is taken as evidence for the isolation of the paleovalley during the Caspian Sea level
retreat. However, the higher 8'*0__ values obtained for the last (modern) stage of Caspian history are
under the strong control of host water salinity, which is higher than during the paleovalley filling
episode.
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1. Introduction and global paleogeographic events. The purpose of this

study is to elucidate the response of the stable oxygen

The problem of multiscale fluctuations of the
Caspian Sea level is of great importance nowadays.
However, stable isotope studies of the intricate his-
tory of sea-level rise and fall have not been widely
implemented. The North Caspian Sea sediments can
provide detailed information on transgressive-regres-
sive cycles of different amplitude and duration, par-
ticularly during the Holocene. As a reliable tool for
paleogeographic reconstructions, the stable oxygen
isotope record of such sediments can reveal environ-
mental factors influencing the isotopic composition of
carbonates to use isotope variations to indicate past
environmental changes, reflecting both local (regional)
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isotope record of the Rybachya core to the paleogeo-
graphic changes that occurred in the North Caspian
region during the Holocene and at the Late Pleistocene-
Holocene boundary.

2. Materials and methods

The Rybachya core was recovered in the north-
ern (shallowest) part of the Caspian Sea, near the Volga
delta, at a water depth of 8 m (Fig. 1). The core was pro-
vided by LLC “Morinzhgeologiya” for a comprehensive
study at the Laboratory of Pleistocene Paleogeography
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(Faculty of Geography, Lomonosov Moscow State
University). The total length of the recovered core is
9.5 m. The radiocarbon dates of several core samples,
lithological and geochemical analyses of the core sedi-
ments, and studies of the diatom, mollusk, and ostracod
fauna have been published previously (Berdnikova et
al., 2023; Lysenko et al., 2024). These studies include a
detailed description of the lithological structure of the
core and all the results.

Measurements of §'*0  were performed on
ostracod shells using a Thermo Scientific MAT 253
isotope ratio mass spectrometer with the Kiel-IV auto-
mated carbonate device with a standard deviation of
+0.04%o. The international standard NBS-19 and the
laboratory standard “Standard Bremen” were used for
calibration. Specific 8'*0_ values represent host water
conditions. A specific isotopic offset (vital effect) for
different Caspian ostracod taxa relative to the expected
equilibrium value of inorganic calcite was presented
by Tkach et al. (2024). In total, 22 samples were mea-
sured. The results are shown in Fig. 1.

3. Results and Discussion

Previous works (Berdnikova et al., 2023; Lysenko
et al., 2024) allowed us to conclude that the sedimen-
tary sequence of the Rybachya core captured paleogeo-
graphic events of different scales in one of the paleoval-
leys established in the North Caspian Sea by Bezrodnykh
and Sorokin (2016). The four stages of gradual filling
of the paleovalley have been described (Berdnikova et
al., 2023; Lysenko et al., 2024). First, the Mangyshlak
stream eroded the Upper Khvalynian deposits and
formed the depression in the Lower Khvalynian depos-
its. Overlying sedimentary units were formed in accor-
dance with the three events that occurred during the
transgressive Neocaspian stage in the Holocene.

Three local oxygen isotope stages (LIS, Fig. 1)
were traced along the Rybachya core sequence. A mea-
surement at a depth of 635 cm corresponds to the lower
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sedimentary unit (LIS 1) identified by Berdnikova et
al. (2023) as Lower Khvalynian. The 8'*0_, value of
-3.53%o is relatively enriched in *O compared to other
measurements along the core (Fig. 1).

In the overlying sediments (LIS 2), the sta-
ble oxygen isotope data do not allow us to unam-
biguously determine different isotopic stages for
the first phase of paleovalley repletion suggested by
Berdnikova et al. (2023): 1) a shallow stagnant fresh-
water environment until 7-8 cal. kyr BP, and 2) a
transitional sedimentary environment from a quies-
cent hydrodynamic water regime to a more dynamic
one around 7-8 cal. kyr BP. The §'*0__ values in the
depth interval 184.5-331.5 cm decrease from -8.1%o at
the base of the sequence to -12.93%o in its upper part
(Fig. 1). This interval is also characterized by higher
8'®0__ values in contrast to the general depleting trend:
e.g. alocal maximum at a depth of 243 cm with a "0,
value of -6.8%o (Fig. 1). Relatively depleted 8'*0O__ val-
ues from sediments filling the paleovalley allowed the
isotopic record to be interpreted in terms of freshwater
influx, while the average %0 enrichment of ostracod
shells is assumed to be evidence of paleovalley isola-
tion during Caspian Sea level retreat and more stagnant
hydrodynamic conditions in an isolated basin during a
regressive episode of the Neocaspian epoch. Thus, we
agree with Lysenko et al. (2024) that the sedimentary
unit filling the studied paleovalley does not correspond
to the transgressive but to the regressive stage of the
Caspian history. The process of filling the depression
with fresh water was accompanied by sea recession and
isolation of the paleovalley. Eventually, salinity in this
basin increased (probably due to evaporation rates and,
according to diatom analysis results, lack of a constant
freshwater source) until the basin became brackish.

We assume that the inflection points of the
depleted isotope composition -14.3%o and -13.91%o at
depths of 153.5 cm and 135.5 c¢m, respectively (Fig. 1),
indicate the beginning of the modern stage in the
paleogeographic history of the studied area, when the
existing environmental conditions were interrupted by
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Fig.1. Location and stable oxygen isotope record of the Rybachya core.
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the transitional phase of a higher-energy environment
and the paleovalley was filled with fresh water again at
the beginning of the Neocaspian transgression.

Subsequently, brackish conditions typical
of the modern Caspian Sea (LIS 3) developed. The
increased salinity of the North Caspian Sea during the
Neocaspian correlates with the enrichment of the iso-
topic composition of ostracods from the upper core
sequence, considering that variations in 3'*0_, can be
directly related to changes in the salinity of the host
water (Nikolaev, 1995). Apparently, the 3'°0_ values
of about -2.5%o0 (Fig. 1) correspond to the final stage
of the Neocaspian transgression in the Rybachya core
area (LIS 3).

4. Conclusions

Results of stable oxygen isotope analysis of
ostracods confirm previously published data on paleo-
geographic reconstruction of North Caspian sedimen-
tation conditions based on Rybachya core drilling
data (Berdnikova et al., 2023; Lysenko et al., 2024).
The Mangyshlak regression left no sedimentary traces
in the studied area. At that time a stream eroded the
Upper Khvalynian deposits and formed a depression in
the Lower Khvalynian deposits. It was later filled up
during the Holocene. The 8'*0_ record revealed sev-
eral hydrological shifts reflecting Caspian Sea level
changes, global and regional climate changes, fresh-
water influxes and periodic isolation of the study area.
Similar results were previously reported for the nearby
area of the North Caspian Sea, where cores GS 194-08-
01 and GS 194-08-14 were recovered (Chekhovskaya
et al., 2018).
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AHHOTAILIUA. B HacTosmel paboTe BIEpBbie IPeACTaBIeHbl pe3yJIbTaThl u3MepeHuil 680 B 22 mpo-
0ax pakOBMH OCTpPaKoj W3 KepHa CKBaXuHBI Pribaubsa B akBatopuu CeepHoro Kacnusa. M30TOnHO-
KHUCJIOPOJHAS JIETONUCh MOATBEPXIAeT BBIBOABL, ChHOPMYyJIMpOBaHHBIE paHHee Gjarofgaps KOMILIEKC-
HOMY W3YYeHHUI0 BEPXHEUYETBEPTUYHBIX U T'OJIOLEHOBBIX OTJIOKEHUN Kacmuiickoro Mopsi B CKBaXXHHE,
KOTOpasi BCKPHIBAET MAJIEONIOHIKEHIE, TOCTENIEHHO 3alOJIHsABIIEECs B TosIoneHe. Hamu 3aukcrpoBaHo
TPY JIOKQJIbHBIX M30TOMHBIX CTAANM, KaXXAasA U3 KOTOPHIX XapaKTepu3yeTcs 60Jiee TsKeIBIMU WK 6oJjiee
JIETKUMHU NoKaszaTesamu §'°0 . OTh n3MeHeHus 00y CJI0BJIEHBI IEPECTPOMKON rMAPOrpaduuecKom ceTu
BCJIEZ 32 U3MeHEeHHEM I0JIOXKeHUs YpoBHA Kacmuiickoro Mopsi, CBS3aHHOTO C €er0 TPaHCTPECCUBHO-pe-
IPECCUBHOY PUTMHUKOH Ha (pOHE KIMMAaTUYECKUX U3MeHeHuH B CeBepHOM mosymapur. OTHOCUTEIHHO
M30TOIHO-JIETKME 3HAYeHHUs BO BpEMs 3alOJIHEHUs NajleoBpe3a MOATBEPXOAIT MHEHHE, COTJIACHO
KOTOPOMY M3y4eHHas1 00JIaCcTh HaXOAUJIACh IO/ JOMUHUPYIOIUM BIMSHUEM IPOTOYHBIX IPECHBIX BOJ.
OtkJioHeHue 3HaYeHuid 8'*0_ B CTOPOHY 6OJIbIIMX MOKa3aTesiel, HaPOTUB, ABJIAETCS CBU/ETEIbCTBOM
M30JIALUY TAJIEONIOHIKEHN, KOTAa YpoBeHb Kacnuiickoro Mops Kojiebasics u Bejieq 3a IOJbEMOM CJie-
JI0BAJIO €ro majieHue. B 1o xe BpeMs Gosiee BbICOKUE 3HaUeHus 3'°0_, MoJTyueHHbIe [JIA 3aBeplIaroiei
— COBpeMeHHOU cTaAuu pa3BuTus Kacnus, XapakTepu3yoT YCJI0BUs, B KOTOPBIX COJIEHOCTh CTAJIA BHIIIIE,
YeM Ha dTalle 3aroJIHEHUs TaJleoBpe3a.

Kimoueawie citosa: Kacnuiickoe Mmope, HOBOKacIuicKas TPpaHCIpecCHs, MaHI'bIIIJIAKCKasA perpeccusda, aHaJjin3
CcTabuJIbHBIX U30TOIMOB Kucjgaopoja, najJIeOnnoHMXeH1sA, OCTPaKOAbl

Jna uutupoBaHusa: Tkau A.A., 3ennHa M.A., fnmHa T.A., Tkau H.T. H30TOnmHO-KMCJIOpOAHAA JIETONMCh TOJIOLIEHA
CeBepHoro Kacnus mo gaHHBIM KepHa CKBaXHHBI Pribaubs // Limnology and Freshwater Biology. 2024. - No 4. - C. 712-717.
DOI: 10.31951/2658-3518-2024-A-4-712

1. BBeAeH"e HUH SBJIAETCS HaAE€XHbIM MHCTPYMEHTOM [JIA PEKOH-

CTPYKIMH [UHAMUKU W3MeHeHUs BojoeMa B Xofe
HaKOIUJIEHUSA COOTBETCTBYIOIIMX OTJIOXKEHUI, a TaKxke
MHAVUKATOPOM M3MeHeHUI T'HAPOJIOTUYeCKUX yCJIOBUH,
OTpaXxarmwluX Kak JIOKaJibHble (peruoHajbHble), TaK U
ryobanbHble naneoreorpadpudeckue coObTusA. Llesnbio

[IpobsemMa  pa3HOMAacWITaOHBIX  KoJeOaHUM
ypoBHA Kacnusa ocobeHHO akTyajibHa B COBPE€MEHHBIX
VCJIOBUAX U3MeHeHHUs KjnMMaTa. TeM He MeHee, uU3yye-
HUe CJIOKHOU UCTOpuu pa3putuA Kacnmiickoro Mops ¢

TOYKM 3peHMsA aHayin3a CTabMJIbHBIX N30TOIOB He MOJIy-
YWJIO I[IHMPOKOrO PacCIpOCTpaHEeHWsA [0 HacCTOAILero
BpeMeHu. B otnoxeHusx CesepHoro Kacmusa moryt
OBITH JIeTaJIbHO 3anevyaTJieHbl TOJIOIeHOBBIe TPAHCIPec-
CHBHO-perpeccuBHble coObTuA Kacnmiickoro mops.
H30TONHO-KUCIIOPOAHAA JIETONUCh TaKWUX OTJIOXKe-
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HacTosAmell paboTHl ABJIAETCA BBIACHEHHE OTKJINKA
HM30TOMHO-KHUCJIOPOJAHOM JIETONKUCU KepHa CKBaXXUHBI
Pribaubsa Ha naseoreorpaduyeckue U3MeHEHU:A, MPo-
ncxoausmue B akBaropuu CesepHoro Kacmus B roso-
IleHe, a Takxe Ha py0Oexe IlJIelicTolieHa U roJiolieHa.

© ABrop(s1) 2024. DTa paboTa pacnpocTpaHsi-
eTcs o MexIyHapoJHo! jiutieH3uel Creative
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2. MaTepuanbl U METOADI

CkBaxuHa Poibaubsa npoOypeHa B aKBaTOpUU
CeBepHoro Kacnus — Haubosiee MeJIKOBOAHOIN oOJia-
ctu Kacrnuiickoro Mopsi, BOJIM3U JeJbThl Bosru, Ha
riayouse mopa 8 M (Puc. 1). KepH ckBaxxuHbI ObL1 IIpe-
pocrtasyieH OO0 «MOpPHHXKIeOoJ0rus» AJA KOMILIeKC-
Horo uccijenoBanuss B HUJI HOBEUIINX OTJIOKEHUH U
najeoreorpadun mieicroneHa (I'eorpadpuueckuii §-t,
MI'Y um. M.B. JlomoHocoBa) OOmas AjvMHa KepHa
cocraBmia 9,5 M. Panee 6bL11 ony0JIMKOBaHB! pe3yJib-
TaTbl PaguOYIJIEpOAHOrO0 NaTHUPOBAaHUA HECKOJIbKUX
00pasloB KepHa, IPaHyJIOMeTpPHUYecKOro 1 IeoXUMU-
YecKOoro aHaJIM30B OcajKa, a Takke aHaJi3a cojepxa-
merica B HeM (ayHbl MOJUIIOCKOB, OCTPaKoJ U AUAaTO-
Mel (Berdnikova et al., 2023; JIsiceHko u gp., 2024).
YxaszaHHble paboTHl cofepXaT MOApOOHOe OIHCaHUe
JINTOJIOTHYECKOI'0 CTPOEHNUs KepHa U pe3yJIbTaTOB ero
HU3yYeHUs.

W3mepeHne H30TONMHO-KKUCJIOPOAHOIO COCTaBa
[IpOBefleHO II0 CTBOpKaM ocTpakof. OmpeflesieHHble
3HayeHus (3aech u ganee §'°0 ) XapaKTepU3YIOT U30-
TOIIHO-KMCJIOPOJHBIM COCTaB BOABl, B KOTOpPOH Ipo-
ucxoauno ¢opMmupoBaHue pakoBuH. IlokazaTesnu
XXKU3HEHHBIX 3(P@PeKToB, NPUBOAMUNX K HN30TOMHBIM
caBuraM, Takxke ObutM ompeneneHsl paHee (Tkach et
al., 2024). JIna HaCTOSAIIEro UCCAeqOBaHUS U3MEPEHUS
mmpoBeJieHbl Ha Macc-criekrpomerpe Thermo Scientific
MAT 253 ¢ aBTOMaTU4€CKIUM YCTPONCTBOM IIOATOTOBKHU
Kiel IV. [nsa xaiuOpOBKU MCIOJIB30BAHBI MeXIYHA-
poausblil cranaapT NBS-19 u naGopaTopHbIi cTaHAapT
“Standard Bremen”, oTKaJMGPOBAaHHBIN OTHOCHUTEJIBHO
crangapta NBS-19. Bocnpou3BoAuMMOCTb, B CpeIHEM,
cocraBmaa *0.04%o. Bcero wusmepeHo 22 npoOsl,
pe3yJibTaThl U3MepeHul NpeficTaBjieHsl Ha Puc. 1.

3. Pe3yAabTaTtbl M MX 06Cy)XpAeHHue

Ipenpiaymue pa6otsl (Berdnikova et al., 2023;
JIpiceHKo 1 fip., 2024) 103BOJIMJIN 3aKJIIOYUTh, YTO KepH
CKBaXXMHBI Ppibaubs 3amevatJiesl U3MeHeHUe YCJIOBUN
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MPUPOAHON cpefdbl B MaJIeONOHkeHUU B CeBEpHOM
Kacnuu (Bezrodnykh and Sorokin, 2016), u omucaTh
YeThIpe dTala 3amoJHEHU JaHHOTO Bpe3a. Ha mepBom
JTare 3pO3WOHHAsA AEATEJHPHOCTh BOJOTOKOB MAaHTBIII-
JIAKCKOT'O0 BpEMEHH IpHBeJia K pa3MbIBY MO3THEXBAJIBIH-
CKHX OTJIOXKEHUN 1 GOPMHUPOBAHUIO TOHMXKEHUA MTyTEM
Bpe3aHUs B HUXKHEXBAJIBIHCKHE ocaaku. Clieyiomuye 3a
STUM COOBITHSA ABJIAIOTCA CTaAUAMM 3aIl0JIHEHUA IaJjie-
OTIOHM)XEHUS, COOTBETCTBYIOIIMMU TPEM COOBITUAM
HOBOKacHHucKoN TpaHcrpeccun Kacmuiickoro mops,
Pa3BUBABILIENCA B TOJIOIEHE.

B HacTosmel paboTe MpOCJeXeHb TPU JIOKAJIb-
HBIX HM30TOMHO-KUCcJIopoaHbIX craauu (JIUC, Puc. 1).
Jluiup  OAHO U3MepeHHEe COOTBETCTBYET HIDKHEMN
nauke otioxeHuii (JIUC 1), naeHTUPUIMPOBAHHBIX
(Berdnikova et al.,, 2023), kxak HIKHEXBaJIbIHCKUE.
3navenus 8'*0__ 3/ech Ha riy6uHe 635 CM COCTABJIAIT
-3,53%0 (Puc. 1), To ecTb OTHOCUTEJBHO YTsKeJIEHBI
OTHOCHUTEJIFHO OPYIMX H3MepeHWH MO0 CKBaxuHe. B
BHIIIEJIEXAIMX oTIoXeHuAX (JIMUC 2) M30TOIHO-KKUCJIO-
pOOHBIE TAaHHBIE HE TO3BOJIAIOT OTYETIMBO Pa3fesIuTh
JTarbl, CBSI3aHHbIE HEMOCPEJCTBEHHO C 3aMOJTHEHUEM
maJieoBpe3a MAaHTHIIIAKCKOTO BpEeMEHU, a WUMEHHO
06CTaHOBKHU OMPECHEHHOI'O BOJI0EMA O3EPHOTO THUIA BO
BpeMs HavyaJIbHON CTaJUU OCAJKOHAKOIUJIEHUS B TMaJie-
OTIOHVM)XEHUU 10 7-8 KaJl. JI. H.; ¥ IepeXOqHyI0 o6cTa-
HOBKY OCA[KOHAKOIUIEHUS OT CIOKOWHOTO BOJHOIO
pexuMa K 6ojiee TMHAMHUYHOMY OKOJIO 7-8 Kasl. JI. H.
(Berdnikova et al.,, 2023; JIsiceHko u aAp., 2024).
3nauenus §'*0_ B uHTepBase riayoun 184,5-331,5 cm
noHmxawTca oT -8,1%0 B OCHOBAaHMHM TOJIIU OO
-12,93%0 B ee BepxHeil yactu (Puc. 1). [ina gaHHoro
MHTEPBAJIA TAKXKE XapaKTEPHbI TUKU YTKEJIEHUS U30-
TOITHO-KUCJIOPOJHOTO cOCcTaBa Ha (oHe obIero TpeHaa
K CHIXKEHUIO 3HAaYeHUI — HamnpuMmep, MUK Ha TIyOuHe
243 cm co 3HavenueM §'*0  paBHBIM -6,8%0 (Puc. 1).
N3oTOmMHO 6o0Jiee Jierkve 3HAYEHUs MO CPaBHEHHIO C
HIKeJIeXallUM TOPHU30HTOM MOATBEPXKIAIT MHEHUE,
COTJIACHO KOTOPOMY B MOMEHT 3al0JITHEHHS TajleoBpe3a
3Ta 00JIacTh HAXOAWJIACh MO HOMUHUPYIOIIUM BJIIHS-
HHMEM TPECHBIX BOJ. BepoATHO, OTKJIOHEHNE 3HAaYeHU
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Puc.1. MecTomnoJsioxeHre CKBaXXUHBI PeIGaubs 1 pe3yJibTaThl U30TOMHO-KUCIOPOJHOIO aHAJIN3a 110 BCKPHITHIM OTJIOXKEHUSAM.
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B CTOPOHY GoJiblInX mokasaTesieir 8'°0 B paccmaTpu-
BaEMOM HHTepBaJjie TJIyOMH MOXET OBITh CBUETEITh-
CTBOM HU30JIAIMY MAJIEOTIOHMXEHNS B XOJle OJIHOTO U3
ATaIoB €ro 3aloJIHEHUs, KorAa ypoBeHb Kacmuiickoro
Mops KoJieGasicsa U BCJie] 3a MOJbeMOM CJIEN0BAJIO €ro
nageHue. TeM caMbIM, TOATBEPXOAETCS BBICKA3aH-
Hoe paHee MHeHue (JIpiceHko u Ap., 2024), corsacHo
KOTOPOMY paccMaTpUBaeMble OTJIOXEHUS CKBaXKHHBI
Pri6aubs, 3aMOJTHAIOIINE N1AJIEOBPE3, COOTBETCTBYIOT He
MaKCUMyMy TpaHCrpeccuy, a 0O6CTaHOBKAM BOJOEMA,
chopMUpOBaBIIErocs MpyU OTCTyHaHUM MopsA. To ecTh
Ha HayaJIbHBIX dTanax 060cobieHre MmajleONOHKeHN
COMPOBOXIAJIOCH TPOIECCOM 3aIOJIHEHUA AENpPECCUU
MpeCcHbBIMH BOJAMU, B pe3yJibTaTe yero Obu1 chopmu-
poBaH OacceliH JIaryHHOrO TUMNA C HU3KOW TUAPOAU-
HAMUKOH, OJJHAKO €ro COJIEHOCTh MOCTENEHHO YBEJIH-
yuBajach (BEpOSTHO, M3-3a WCIMAPEHUA U OTCYTCTBUA
MMOCTOSTHHOTO HWCTOYHHWKA TPECHON BOABI, YTO TMOJ-
TBEpXXAAaeTcs pe3yjabTaTaMyd AUATOMOBOTO aHAJIK3a).
MUK MaKCUMAaJIbHO JIETKUX H30TOMHO-KHUCJIOPOAHBIX
nokasareJeii -14,3%o 1 -13,91%o Ha rinyounax 153,5 cm
u 135,5 cMm, cootrBerctBeHHO (Puic. 1), uHTEpIpeTUpYy-
I0TCA HAMU KaK HavaJjio 3aKJII0YUTEIhHOTO — COBpEMEH-
HOTO 3Tafna B Pa3BUTHUU JAHHOTO y4YacTKa, BO BpeMs
KOTOPOTO Bpe3 BHOBb 3alOJIHAJICA NMPECHOU BOAOU B
pe3yJibTaTe MHTEHCU(PUKAIIMY MOBEPXHOCTHOTO CTOKA
B HavyaJie HOBOKACIUIICKON TPaHCIPECCUU TIepe]] mepe-
XOJIOM K THUITUYHBIM JJIs1 coBpeMeHHOro Kacmus coJio-
HOBAaTOBOJIHBIM yCJIOBHAM, COOTBeTcTBYyIOmuM JINC 3.
UzsecTHO, 4TO 8'®0,, MOXET KOPPEKTUPOBAaThCA B
3aBUCUMOCTH OT COJIEHOCTU BOJBL. B pe3ysbTare 6osee
aKTHUBHOM IUPKYJIALWU U CMEIIVBAHUSA BOJ COJIEHOCTh
CeBepHoro Kacnus Bo3pacrana (Hukosaes, 1995), uro
Hen30eXHO OKa3bIBaJIO BJIUSAHUE HA YTsKEJIEHHE U30-
TOITHO-KUCJIOPOJIHOTO cOCTaBa. TakuM 06pa3oM, Bepo-
SITHO, 3aKJIIOYMTEJIbHBIN 3Tan HOBOKACIUIICKOU TpaHC-
rpeccunt (JIUC 3) B kepHe CKBaXXUHbI PpiOaubs Hariesn
OTpaXkeHHe B yTAXKeJIeHUHU Tokasareseit §'0 10 3Ha-
yeHUH nopsaaka -2,5%o (Puc. 1).

4. 3aknioueHue

B 1esoM pe3yabTaThl U30TOIMHO-KHCIIOPOIHOTO
aHajii3a OCTpPaKoO]l, TNpeJCTaBJIEHHbIE B HACTOALIEH
paboTe, MOATBEPXKOAIOT 00Jiee paHHUE PEKOHCTPYKIUU
najieoreorpadpuyeckux 06CTAHOBOK U YCJIOBUN OCAIKO-
HakorteHus: B CeBepHoM Kacnuu 1o JaHHBIM OypeHus
ckBaxuHbl Peioaubs (Berdnikova et al., 2023; JIsiceHKO
u 1p., 2024). MaHnrhuiakckas perpeccus He ocTa-
BUJIA CJIEOB Ha M3YYEHHOM KJIIOYEBOM YYaCTKE, B 3TO
Xe BpeMs B pe3yJibTaTe Pa3MbIBa BEPXHEXBAJIBIHCKUX
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OTJIOXKEHUH U Bpe3aHUs BOIOTOKA B paHHEXBAJIbIH-
CKUe OTJIOXeHUs cOopMUPOBAJIOCH ITaJIeONOHIKEHNE,
KOTOpO€ 3alloJIHAJNIOCh B rojioleHe. 3HaveHus §'°0
(GUKCUPYIOT CJIOXHYI PUTMUKY IIepecTpOMKH Cylle-
CTBOBaBIIEr0 Ha JAaHHOM MeCTe BOJOeMa, CMEeHHl ero
IIPOTOYHOT'O peXxyMa U U30JIALNY, & TakXe BeJINYUHBI
BJIMSHMSA NPECHBIX PEeYHBIX BOJ M M3MeHeHUs YPOBHS
Mops. Iloxoxas Ha ONMCAHHYI0O B Hacrosmell pabore
IMHAMUKa OblIa TakXe paHee PeKOHCTPYUPOBaHA IJifA
6u3nexatiero paiioHa CesepHoro Kacmus 1o 6ypoBbsM
kosioHKaM I'C 194-08-01 u I'C 194-08-14 (YexoBckasd U
ap., 2018).
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