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ABSTRACT. This paper presents a generalization of the clay minerals composition in the sediments of
the KOR-3 core located in the central part of the Northern Caspian Sea (19 samples). The history of
changes in the different river basins contribution to the sedimentary supply in the central part of the
Northern Caspian Sea could be traced by changes in clay mineral ratios in the Upper Quaternary sedi-
ments. Changes in the ratio reflect differences in material sources during the first and second stages of
the Khvalynian transgression of the Caspian Sea — one of the most controversial stages in the history
of the Caspian Sea. Consequently, our conclusion is that there were different causes of sea-level uprise
at different stages of the transgression. The subsequent events (deep Mangyshlak regression and New
Caspian transgression) are not associated with abrupt changes in the inflow of rivers into the Northern
Caspian Sea, according to the composition of clay minerals.
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1. Introduction

The Caspian Sea is the largest enclosed inland
basin in the world. Nowadays it is a lake system, but
in the Quaternary it was repeatedly connected to the
world ocean during the transgressive stages of the
Caspian Sea. One of the most extensive transgres-
sions was the Khvalynian transgression at the end of
the Late Pleistocene. The causes, extent and timescale
of this transgression are still debated in the scientific
community.

The aim of this research is to study the changes
in provenance of the Upper Quaternary sediments
of the Northern Caspian Sea (Atelian, Khvalynian,
Mangyshlakian, Novocaspian), tracing possible changes
in riverine supply during the Late Pleistocene and
Holocene. This could show us the relationship between
transgressive-regressive events in the Caspian Sea and
changes in the source of sedimentary supply.
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2. Materials and methods

The KOR-3 core was drilled in the Shirotnaya
Depression in the central part of the northern Caspian
Sea at a water depth of 12 m as part of the engineer-
ing geological survey by “Morinzhgeologiya” LLC
and transferred for study to the Department of Oil-
Gas Sedimentology and Marine Geology, Faculty of
Geology, Lomonosov Moscow State University. The
length of the studied part of the core is 25 m and cov-
ers the second half of the Late Quaternary according to
radiocarbon dates (Sorokin et al., 2023).

Clay mineral compositions were determined for
19 samples from the core. Composition was determined
for the <0.002 mm fraction by X-ray diffraction using
a DRON-3M copper anode analyser at the Faculty of
Geology, Lomonosov Moscow State University. The
mineral content was determined according to the
method of P. Biscaye (Biscaye, 1965). Illite, smectite,
kaolinite and chlorite were identified in the samples.
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3. Results and Discussion

Firstly, analysis of clay mineral content has
shown that there is no correlation between their com-
position and grain size distribution: there are no sig-
nificant correlations for clay, silt and sand fractions
with clay minerals. The illite content is highest in the
lower part of the Khvalynian marine sediments (55%).
In the underlying Atelian deposits and the overlying
Mangyshlakian and Novocaspian deposits its content
is lower and varies between 40-50%. Smectite con-
tent has a high negative correlation with illite content.
The Atelian deposits contain 30-40% smectite, in the
lower part of the Khvalynian it does not exceed 25%,
and in the upper part of the Khvalynian and overlying
Mangyshlakian and Novocaspian deposits it reaches
maximum values of 38-57%.

The distribution of chlorite and kaolinite in the
core sediments follows a slightly different pattern.
However, at the base of the lower part of the Khvalynian
deposits, the content of both chlorite and kaolinite is
peaked (up to 15 %), and in the middle of the upper
part of the Khvalynian, only a relative peak in chlorite
content (10 %) is observed.

For the purpose of comparing the composition of
the clay minerals in the sediments of the North Caspian
with their composition in the main source of material
input to the study area - the Volga - the composition
of the clay minerals in the Volga basin was analysed.
The Volga Basin was divided into two parts: the Upper
Volga and the Kama basins, which represent the areas
of the Russian Plain with a different composition of
the rocks. In the Upper Volga basin, the main source
of material are moraines of different ages, in which,
according to N. Sudakova and coauthors (2014), the
illite component predominates. In the Kama Basin, ero-
sion mainly affects Permian-Triassic rocks, character-
ized by a significant smectite predominance over other
minerals (Mouraviev et al., 2020). The main source of
chlorite and kaolinite to the sediments of the Northern
Caspian Sea is the catchment area of the Ural River
(Turovskiy et al., 1981).

Analysis of the distribution of clay minerals in
the KOR-3 core indicates that (1) during the Atelian
stage the supply of material from the Kama basin was
predominant relative to the Upper Volga; (2) at the
beginning of the Khvalynian stage the supply from the
Upper Volga basin was predominant, which may have
been accompanied by an increase in the contribution of
Ural river runoff; by the end of the Khvalynian stage,
input from the Kama basin gradually became dominant;
(3) in the Mangyshlakian and Novocaspian stages, fluc-
tuations in the ratio of Kama to Upper Volga runoff
were insignificant.
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4. Conclusions

The results of the analysis of clay mineral dis-
tribution in the Upper Quaternary sediments of KOR-3
core allow us to link the first stage of Khvalynian trans-
gression with an increase in runoff from the Upper
Volga basin. While the maximum stage of the trans-
gression is more likely related to other reasons (since it
is not sharply marked on the distribution curve of min-
erals in the borehole) - climatic or an increase in river
runoff from other areas. On the other hand, during the
stages of transition from the Atelian regression to the
Khvalynian transgression and during its subsequent
decline, the contribution of the Ural River to the mate-
rial supply of the studied area changed rather not with
an increase in runoff, but with the approach of the Ural
estuary to the studied area.
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AHHOTAILIUA. B pabote npencraBiieHO 00001[eHIe Pe3yJIbTaTOB OlpefiesieHusA COAepXKaHul IJIMHU-
CTBIX MHMHEpaJIOB B OTJIOXKeHUAX KepHa ckBaxuHbl KOR-3 B meHtpasnpHOl yactu CeBepHoro Kacnus
1o 19 npobam. MisMeHeHne COOTHOILIEHUsA MUHEPAJIOB B BEPXHEUETBEPTUYHBIX OTJIOXKEHUAX II03BOJIAET
cAesiaTh 3aKjoueHre o0 MCTOpUM M3MeHeHHUs BKJIaJla pasHBIX peK U yacTeil Bospkckoro GacceliHa B
IIPUBHOC CeAVMEHTAalOHHOI'0 MaTepuaja B IfeHTpajbHyl0 4dacTh CeBepHoro Kacmus. B m3meHeHuu
COOTHOIIEHYs MIHepaioB GUKCHUpYyeTcs pa3Hulla B NICTOYHMKaX [IPMBHOCA MaTeprajia B [IepBOM U BTO-
POM 3Tanax XBaJIBIHCKON TpaHcrpeccun Kacmuiickoro Mops, KOTopas Ha CeroAHANIHUN AeHb ABJIAeTCA
OOHUM U3 HanboJiee JUCKYCCHOHHBIX 3TanoB pa3BuTHa KacnuA. DTo N03BOJIAET CAeIaTh 3aKII0YeHNe O
eé pasHbIX IpUYMHaX B pa3HbIe 3Tallbl ToAbeMa ypoBHA Mops. [Tocieayromuye coObITrA (Ty1ybokas MaH-
TBIIIAKCKas perpeccrs M HoBOKacIuiickas TpaHCI'peccusa) He CBA3aHbI C Cepbe3HBIMU M3MEHEeHUAMU B

CTOKe pek, Brnafammux B CeBepHbiii Kacnmii.

Kroueassie croga: Kacnmiickoe Mope, XBaJIbIHCKasA TPAHCTPECCHs], TJIMHUCTBIE MIHEPaJIbI

Jlna nutupoBanusA: Tkau H.T., Copokun B.M., JIykma B.JI., Tkau A.A. [TuTtaroiyie NpOBUHIINN BepXHeUeTBEPTUYHBIX OTJIOXKEHUH
CesepHoro Kacnus // Limnology and Freshwater Biology. 2024. - No 4. - C. 696-699. DOI: 10.31951/2658-3518-2024-A-4-696

1. BBeaenue

Kacniniickoe Mope mnpefcTaBiisieT cOOOM KpyI-
HEeNMui B MHpe 0eCCTOYHBIM BHYTPUKOHTHMHEHTAJIb-
HBIN BofoeM. Ha ceroHsNIHUI JeHb OH MpPeICTaBIsAEeT
co60l1 O03EpHYI0 CHUCTEMY, OOHAKO B CBOEN YeTBep-
TUYHON WCTOPMU OH HEOJHOKPAaTHO HMEJI CBfA3b C
MupOBBIM OKEaHOM B TPAHCI'PECCHBHBIE ITAIbl Pas-
Butus Kacnmiickoro Oaccerina. OmgHOM u3 HamboJiee
OOIIUPHBIX OblJIa XBAJIBIHCKAS TPAHCIPECCUs B KOHIIE
nmo3Hero miericroneHa. IIpuunHbl, MacmTabbl U Bpe-
MeEHHBIE PAaMKU 3TOW TPAaHCTPECCUM 10 CHX TOp OCTa-
I0TCA IpeIMeTOM AUCKYCCUM B HAYYHOM COO0OIIecTBe.

JlanHas paboTta HampaBjieHa Ha U3y4YeHe nu3Me-
HEHUH B MUTAIIUX MPOBUHINAX BEPXHEUETBEPTUYHBIX
otsioxeHuii CeBepHoro Kacmusi (aTejbCKUX, XBaJIbIH-
CKHUX, MAHTHIILIAKCKUX, HOBOKACIUINCKUX), YTO MO3BO-
JIeT YCTAHOBUTH BO3MOXHBIE CMEHBI WCTOYHUKOB
CTOKa B TeueHHe MO3JHEro mielcToleHa U rojoleHa u
YCTaHOBUTD, CyIIECTBYET JIU CBA3b TPAHCIPECCUBHO-pe-
rpeccuBHbIX cOOBITUI B Kacnuu co cMeHO MCTOYHMKA
MPUBHOCA CeUMEHTAI[IOHHOTO MaTrepuasa.
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2. MaTtepuanbl 1 MeTOAbI

CkBaxuHa KOR-3 mnpobypeHa B [lupoTrHoi
Jlelpeccid B IIeHTPaJbHON 4acTH  aKBaTOpUU
Cesepnoro Kacnus, Ha riybuHe mops 12 M, B pamMKax
HMH)XeHepHO-Te0JIOTHYeCKUX W3BICKaHUI KoMIaHUeln
000 «MoOpHUHXKTeOoJ0THsA» U NepefjaH AJiA HccjaeaoBa-
Hui Ha kKadenpy HedTerasoBoH CeJUMEHTOJIOTUU U
Mopckoii reosioruu I'eosnornueckoro dakysprera MI'Y
uM. M.B. JlomoHocoBa. JlyiiHa U3y4yeHHO! YacTH KepHa
COCTaBJIsAeT 25 M WU, CyAsA IO pe3yJbTaTaM JaTHpPOBa-
HHsA, OXBaTBIBAET BTOPYIO IIOJIOBHHY NO3JHEUYETBEPTUY-
Horo BpemeHnu (Sorokin et al., 2023).

B pamkax uccienoBaHus AjA 00pasIjoB OTJIO-
XKeHUl 13 KepHa ObUI ollpeliejieH COCTaB IJIMHUCTBIX
MuHepasioB. CocTaB IJIMHUCTHIX MUHEPAJIOB AJA Gpak-
muu <0.002 MM ObUT M3y4eH peHTreHogudpaKToMe-
TpU4YecKuM MeToAoM Ha anaimsatope JPOH-3M c
MeJHBIM aHoaoM Ha l'eosiormueckom daxysbrere MI'Y
nm. M.B. JlomoHocoBa. CofepXaHue MUHEPAJIOB BBISAB-
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namuck nipu nomomu Mmetona I1. Buckatie (Biscaye,
1965). B cocTaBe rJIMHUCTBIX MUHEPAJIOB OTJIOXEHUN
OBLIIU OIpe/iesIeHkI CJIeAYIOIIe COCTaBJIAIINe: UILIUT,
CMEKTHUT U CMellaHHOCJIONHbIe (Jajiee AJA MPOCTOTHI
0603HaUeHUs YIIOMHUHAeTCs KaK «CMEKTUT»), KAOJTUHUT
U XJIOPUT.

3. Pe3ynbTatbl M MX 06Cy)XpAeHHuE

B mepByio ouepenp, Ipu aHajU3e CoAepX aHUA
TJIMHUCTBIX MUHEPAJIOB OBLJIO YCTAHOBJIEHO OTCYTCTBHE
CBAI3W UX COCTaBa C IPaHyJIOMETPUYECKUM COCTaBOM:
3HauYUMble KoppeaAuuu AnA Gpakuuil neauTa, ajieB-
puTa U mecka ¢ I'JTMHUCTHIMU MUHepajaMu He BBIAB-
neHbl. CofiepXxaHue WUJIATa JOCTUTaeT HauOOJIBIINX
3HAUYeHUII B HIWXHEN 4YacTU MOPCKUX XBaJIBIHCKUX
otJioxeHUu (55 %). B HIKesexalux aTeJbCKUX OTJIO-
)KEeHMAX M BBIIIEJeXalliX MAaHTHIIIIaKCKUX W HOBO-
KaclnUNCKUX ero cofepXaHus HUXXe U BapbUPYIOTCSA
B npepesnax 40-50 %. ComepxaHUA CMEKTUTa UMEIOT
BBICOKYIO OTpUIIATEIbHYI0 KOPPeJALUI0 C coJlepKaHu-
AMM WUINTA. B aTesibcKUX OTJIOXKEHUAX COJepKUTCs
30-40 % cmeKTUTa, B HUXXHEH 4acTH XBaJIBIHCKUX — He
6osiee 25 %, a B BepxHell YacTU XBaJIBIHCKUX U BBHIIIE-
JIeXanuxX MaHTBIIIIAKCKUX 1 HOBOKACIUNCKUX JIOCTH-
raet MakCcHUMaJIbHbIX 3HaueHun 38-57 %.

XJIOpUT U KAOJIMHUT paclpeesigioTcs Mo OTJIO-
)KeHUsAM KepHa HeCKOJIbKO [0 WHOMY MpuHIuIy. B
1leJIOM OTMeuaeTcsA TpeHJ Ha yMeHbllleHre UX cofep-
’kaHusA oT 6oJiee peBHUX K Oojiee MOJIOABIM OTJIOXe-
HUAM (ot 10 k¥ 5 %), HO B IOJIOIIBe HUXKHEIN YacTU XBa-
JIBIHCKUX OTJIO)KeHUN 0TMeyYaloTcsA MUKU COAepKaHUM U
XJIOpUTa, U kaoyuHura (g0 15 %), a B cepequiHe Bepx-
Hel YacTH XBaJIBIHA OTMeYaloTCsA TOJIbKO OTHOCHUTEJIb-
HBIN UK cofepxaHus xjoputa (10 %).

Jlsia cpaBHeHMsA cOCTaBa TJIMHUCTBIX MUHepa-
JoB B oTJyoxeHusx CesepHoro Kacmusa c ux cocra-
BOM B OCHOBHOM HMCTOYHUKE NpPHBHOCA MaTrepuaja B
uccaefyeMoii 30He — Bosire — ObLI IpoOaHaIU3UPO-
BaH COCTaB TJIMHUCTBIX MOpoAd B BojocOope Bosru.
Bomxckuil OaccefiH ObLT pa3fejieH Ha [Be 4YacTu:
BepxHeBoypkckuii U Kamckuii, KOoTopele IpeJCTaB-
JIAI0T pasHble II0 COCTaBy MOpoJi Tepputopuu Pycckoii
paBHUHBL. B BepxHeBo/pkckoM OacceliHe OCHOBHBIM
WCTOYHMKOM MaTepuajia CJIyX)aT pa3HOBO3paCTHbIE
MOpEHHI, B KOTOPBIX 1o AaHHBIM H. Cy1akoBoii u coas-
TopoB (2014) ormeuaercs mpeoOJiafjaHue WJLINUTO-
BO cocrasJiaonleii. B KamckoMm ke 6acceliHe 3po3uu
MOJIBEP>XXEHBl MPENUMYIIECTBEHHO I1epMCKO-TpUacoBble
MOPOMHL, JIJIs1 KOTOPBIX XapaKTepHO CylllecTBeHHOe Ipe-
ob1alaHe cCMeKTHUTa HaJlo OCTaJIbHBIMU MUHepalaMu
(Mouraviev et al., 2020). XJ10pUT U KaOJUHUT B OTJIO-
xkeHnsa CeepHoro Kacnus momafaiT B OCHOBHOM U3
bacceiiHa p. Ypan (TypoBckuii u fip., 1981).

Ananus pacnpefiesieHUs TJIMHUCTBIX MUHEPAJIOB
no ckBaxuHe KOR-3 mo3BoJsisieT BBISABUTH, uTO (1) B
aTeJIbCKYI0 30Xy CYIIeCTBOBAJIO MpeobJiafjlaHue MpUB-
Hoca Martepuasa u3 Kamckoro 6acceiiHa OTHOCUTEJIBHO
BepxHeBospkckoro; (2) B Havajie XBaJBIHCKON 3IMOXU

699

6bUI0 mpeobJsiajaHue NPUBHOCA U3 BepXHEBOJDKCKOTO
6acceiiHa, KOTOPOTrO IPU 3TOM, BO3MOXHO, COIPOBO-
XJ1aJI0Ch YBeJIMYeHNEM BKJIa/Ia CTOKA p. Ypal; K KOHITY
XBaJIBIHCKOH 3II0XU MOCTENeHHO CTaHOBUWJICS AOMUHU-
pylomiuM npuBHoc u3 Kamckoro 6accetina; (3) B MaH-
TBIIIJIAKCKYI0 1 HOBOKACIIUICKYIO 3II0XU QIyKTyaruu B
COOTHOIIIEHNH cTOKa 13 KaMckoro 1 BepxHeBOJIXCKOTO
6acceifHOB ObLIIM HE3HAYUTEJIBHBI.

4. 3aKknioueHue

Pe3ynbTaTel aHajM3a paclpejesieHus TJIMHU-
CTBIX MUHEPAJIOB B BEpXHEUETBEPTUYHBIX OTJIOKEHUIX
ckBaxuHbl KOR-3 MO3BOJIAIOT YCTAaHOBUTH CBA3b IEP-
BOTO 3Tala XBaJIBIHCKOI TPAHCTPECCUU C YBEINYEHHUEM
cToka ¢ BepxHeBosmkckoro GacceiiHa. B To Bpemsa Kak
MaKcHMaJjbHas CTaAus TPAHCIPECCUU, CKOpee BCero,
CBsI3aHA yXe C APYTUMHU IPUIMHAMHU (TaK KaKk OHa PE3KO
He BBIZIeJIAeTCsA Ha KPUBOI paclpe/iesieHrs MUHEPasIoB
IO CKBaXHHE) — KIMMaTUYECKUMU WM XK€ YBEJU-
YeHHeM CTOKa M3 Jpyrux obsacreil. [Ipu aToMm BKJafg
peky Ypas B IPUBHOC MaTepuajia B U3y4YeHHBII parioH
MeEHsLJICA CKOpee He C yBeJIMYeHHeM CTOKa, a ¢ MpUbJIH-
’XeHreM yCThsl YpaJsia K palioHy B 3Tambl epexofa OT
aTeJIbCKOM PErpeccuy K XBaJIBIHCKOIN TPaHCIPeccuyl U
IpU ee NOCJIEAYOIEM CIajie.
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