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ABSTRACT. Lakes Chukcha (59°31°56” N; 147° 23’07” E) and Bezymyanka (59°29’56” N; 147°21°02”
E) located in the Kava-Taui depression, in the norther cost of Sea of Okhotsk. The thickness of the sed-
iments, rock magnetic properties, sedimentation rates in both lakes are different. The surface bottom
sediments of Chukcha lake are heterogeneous in grain composition. The rock magnetic properties of sur-
face sediments are controlled by the grain size. The shallow water sandy sediments show the low of MS,
Jrs, Js, and high values of Jp while silt have opposite characteristics. Magnetic minerals from silt are
single domain with low content of paramagnetic component. The magnetic properties of fine-grained
sediments may be associated with the authigenic (hemogenic) iron sulfides and oxides.
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1. Introduction

There are a large number of lakes on the coast of
the Sea of Okhotsk. Among them, there are coastal lakes
isolated from the sea (Salty, Glukhoe lakes) and lakes
located in Cenozoic depressions such as Lankovaya,
Kava-Taui, Gizhiga depressions. These lakes differ from
many glacial mountain lakes in age, sediment composi-
tion, and sedimentation rate. The thickness of Holocene
lacustrine sediments of the depressions reaches 10 m
providing the high resolution of environmental record.
The sediments of these lakes are characterized by high
values of magnetic susceptibility, low organic matter
content, and stable single-component magnetization. In
this regard, they are a favorable object for studying the
space/time structure of the geomagnetic field. Modern
sedimentation in lakes reflect a combination of sedi-
mentation processes and conditions both in different
parts of the water basin and in the catchment area. The
study of modern sedimentation contributes to a better
understanding of the sedimentation of the past (Fig.1).

2. Materials and methods

Lake Chukcha (59°31’11” N; 147°22’45” E) and
Bezymyanka (59°29” 45” N; 147°20’32” E) located in
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the Kava-Taui Cenozoic depression. In the east and
south of the lakes are lake-marsh Holocene deposits,
in the west and north — Neogene sands, pebbles, silt-
stones. The southern creeks flowing into lakes erode
the Cretaceous volcanic rocks (Geological..., 1981).
The Chukcha River flows from the northern part of
Lake Chukcha. Lake Chukcha has a length and width
of 5.7 km 3.5 km, respectively. The maximum water
depth is 3 m. The present lake level is at 40 m a.s.l.
Lake Bezymyanka is 2.3 km long and 1 km wide. The
water depth does not exceed 2.5 m.

Two sediment cores were taken from Lake
Chukcha (Chk-1, 505 cm long and Chk-2 483 cm long)
and from Lake Bezymyanka (Chb-1, 936 ¢cm long and
Chb-2, 874 cm log) in the central parts of the lakes.
Surface bottom samples (73 samples) were collected
along profiles over the entire area of Lake Chukcha.

Magnetic susceptibility (MS) of sediments were
measured on MFK 1FA kappabridge (AGICO Ltd.).
Thermomagnetic analysis (TMA) was performed using
MFK1-FA equipped with a CS-3 high temperature fur-
nace (AGICO Ltd.) and a Curie express balance (Burov
et al., 1986). Hysteresis parameters, including satura-
tion magnetization (Js), induced magnetization (Ji),
saturation remanence (Jrs), coercive force (Bc) and
remanence coercivity (Bcr), were measured using an
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automatic coercive spectrometer (Burov et al., 1986).
Radiocarbon analysis was performed at the NEISRI
FEB RAS and at the Taiwan University. Major elements
were determined using an S4 Pioneer X-ray fluores-
cence spectrometer (Germany). The relative content of
organic material was estimated using loss on ignition
(LOI) after heating the samples to 550°C.

3. Results and discussion

The general lithological features of core sedi-
ments are identical in both lakes. Massif silt dominates
in the upper part of the cores, and indistinct thin-lay-
ered silt are in the lower part. Remain of water and ter-
restrial plants and vivianite occur in the sediments. The
basal layers of Bezymyanka Lake cores are composed
by silt, sand and well-rounded fragments of woods with
ages 27 ka. It is suggested that lake was formed at the
alluvial plain surface.

Two AMS radiocarbon dates from Chb-1 core
sediments (1661 = 70 and 3001 = 70 years) indicate
the Holocene age of Lake Bezymyanka. The spore-pol-
len spectra from the lower part of lake sediments are
dominated by tree and shrub taxa Betula, Alnus, Pinus
subgen. Haploxylon, which indicates a warm climate.
The depth variations of MS are well correlated between
cores in each lake, but comparison between lakes by
this parameter is difficult which indicates a different of
sedimentation history. The sediments of Lake Chukchi
show higher values of MS. The composition of depos-
its in the catchment and the content of biogenic silica
and organic matter in lake sediments control the mag-
nitudes of magnetic susceptibility on the one hand, and
the chemogenic (authigenic) formation of magnetic
minerals on the other hand.

The content of SiO, and LOI gradually increases
from the bottom up in the core Chb 1, which indicates
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Fig.1. Location of the studied objects.

an increase in the bioproductivity of the lake. According
to the Jrs/Js and Bcr/Bce ratios the magnetic particles
are single domain in the upper part of the core (Day et
al., 1977). The sedimentary records of lakes Chukcha
and Bezymyanka represent high-resolution archives of
the temporal variation of the Earth’s magnetic field.

The surface bottom sediments of Chukchi lake
are heterogeneous in grain composition. Beaches and
shoaling consist mainly of sand, while silt and clay
are dominated in the deep central part of the lake.
The shallow water area wider in the western part of
the lake suggesting a higher intensity of abrasion. The
rock magnetic properties of surface sediments are con-
trolled by the grain size. The shallow water sandy sed-
iments show the low of MS, Jrs, Js, and high values of
Jp. The beach sand sorted by waves contains visible
heavy minerals. They have a high magnetic suscepti-
bility. The magnetic minerals from the silt of the cen-
tral part of the lake are single domain with low content
of paramagnetic component. The magnetic properties
of fine-grained sediments may be associated with the
authigenic (hemogenic) iron sulfides and oxides.

The spatial distribution of the fine size sedi-
ments at the bottom of the lake Chukcha is similar to
lake Chistoe of Lankovaya depression while magnetic
characteristics are opposite indicating the different
sedimentation regimes of both lakes (Pozhidaeva and
Minyuk, 2023) (Fig.2).
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Fig.2. Bathymetric map (a), distribution of the rock magnetic characteristics (b-f) in the surface bottom sediments of lake
Chukcha. The shaded area mart distribution of the silty sediments, the points indicate the sites of surface sampling.
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AHHOTAILIHUA. Ozepa Yykua (59°31>56» c.m., 147° 23’°07» B.An.) m Be3simsanka (59°29’56» c.ii.,
147°21°02» B.A.) pacnosioxeHsl B KaBa-Taylickoil BliafiiiHe, Ha ceBepHOM obepexbe OXOTCKOro MOpA.
MomHoCTh OTJIOXKEeHUH, UX MarHUTHBIE CBOMCTBA, CKOPOCTh CeJUMeHTAalll B 000UX 03epax pa3IudHbL.
[TleTpoMarHuTHEIE XapaKTEPUCTHUKN IIOBEPXHOCTHBIX MOHHBIX OTJIOKEHWUI KOHTPOJIMPYIOTCA TIpaHy-
JIOMETpUYECKUM cocTaBoM. [IpubpexHbie MecuyaHble OTJIO0XEHWA MMEIT HU3Khe BeJnurMHbl MB, Jrs,
Js 1 BBICOKME 3Ha4YeHUs Jp, B TO BpeMs Kak HJ 00J1afjaeT MPOTUBOIIOJIOXKHBIMU XapaKTePHUCTUKaAMU.
MarHuTHbBIE MUHEpAJIBl U3 WJla MpeACTaBJIeHbl OMHOAOMEHHBIMH YacTUI[AMHU C HU3KUM COAepXaHueM
IIapamMarHUTHOY KOMIIOHEHTHI. MarHuUTHbIE CBOMCTBA WJjla MOTYT OBITh CBA3aHHI C ayTUT€HHBIMU (XeMo-

reHHBIMU) cyabduaaMu U OKCUAaMU XxeJjie3a.
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1. Beeaenue

Ha noGepexbe OXOTCKOro MOpPA PacHoJIOXEeHO
OoJiblIOe KOJIMYeCTBO o3ep. Cpeau HUX BBIEIIA-
I0TCsA IIpUOpEeXXHble 03epa, OTIIHypOBaHHBIE OT MOpA
(Conenoe, I'myxoe) u o3epa, pacloJioXeHHBle B Kaii-
HO30MCKUX BIIaJMHaX, Takux kak JlankoBckas, KaBa-
Tayiickasa, T'wkuruHckad. OTA 03epa  OTJINYAIOTCSA
OT MHOIMX JIEAHUKOBBHIX TOpDHBIX 03€p BO3pacToOM,
COCTaBOM OTJIOXKEHUI U CKOPOCTBIO CeaWMeHTAalUu.
MoOIIHOCTh T'OJIOLIEHOBBIX O3€pPHBIX OTJIOXKEHHWI BIIa-
JuH pocruraeT 10 M, 4To obecreurBaeT BBICOKYIO pas-
pelawyo JeTONUuCh N3MeHeH!Us MPUPOAHON Cpefbl.
OT/I0KeHNA 3THUX O03ep XapaKTepUu3YITCsA BBICOKUMH
3HaYeHUAMH MAarHUTHON BOCIPUMMYHBOCTH, HU3KUM
cofiepXaHWeM OpraHWYeCcKOro BellecTBa M CTaOWJIb-
HOM OJJHOKOMIIOHEHTHOI HaMarHW4eHHOCTBI0. B aToM
OTHOLIEHUM OHU ABJIAIOTCA OJIAarONPUATHBIM OOBEK-
TOM [UIA W3y4YeHHUs TOHKON CTPYKTypHl T'€OMarHuT-
Horo nosia. OcaakooOpa3oBaHUe B O3epax OTpakaeT
COBOKYIHOCTb IIPOLIECCOB U YCJIOBUM CeAWMeHTalUHn
Kak B pasHBIX 4acTAX BOJOeMa, Tak W Ha Boaocbope.
H3ydeHune coBpeMeHHO! ceJUMeHTalluu CrnocoOCTByeT
Jiy4lieMy NMOHMMAaHMIO IIPOLIECCOB OCAaAKOHAKOILJIEHHUA
npomnuioro (Puc.1).
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2. MaTtepuanbl U MeTOADI

Ozepa Yykua (59°31’11” c.mm.; 147°22’45” B.Ao.) u
BespiMsaHka (59°29” 45” c.m1.; 147°2032” B.11.) pacmoJio-
xeHbl B KaBa-Taylickoil kaiiHo30ickol Aenpeccun. Ha
BOCTOKE U IoTe 03ep HaX0[ATCsA 03epHO-00JI0THEIE OTJIO-
XKeHUA TOJIOLEHOBOr0 BO3pacTa, Ha 3amajie U ceBepe
— HeOreHOBBIe INEeCKM, rajbka, ajeBpoJUTH. H)XHble
pyYbH, BlIafaliyie B 03epa, pa3MbIBal0T MeJIOBbIE BYJI-
kaHoreHHsle nopoas! (I'eosoruueckas..., 1981). Peka
Yykuya BBITEKaeT M3 CEBEpPHOM 4YacTH OJHOUMEHHOTIO
o3epa. O3epo Uykua umeeT MJIMHY 5.7 KM, LIUPUHY
3.5 kM. MakcuMmarsbHas rjiyOMHa BOZABI COCTaBJisAeT 3
M, abcoJsrroTHass orMeTka Boabl - 40 M. O3. Be3bIMsAHKA
nMmeet AMHY 2.3 KM U UpuHy 1 kM. I'nyOrHa Bogsl He
IpeBHIIAeT 2.5 M.

[To fOBe KOJIOHKH KepHa B3ATHI U3 03. Uykua
(Ux-1 gmmHow 505 cm u Uk-2 gimHou 483 cM) U U3 03.
Bessimsanka (Y6-1 ammHoM 936 cM u U6-2 gymuHon 874
CM) B LIeHTpaJIbHBIX YacTsax OacceiiHOB. [loBepXHOCTHEBIE
JIoHHBIe MTpo6H! (73 obpasna) oToOpaHkl 0 NPOPUIAM
Ha Bcel Iiomaau ozepa Yykua.

H3mepeHns MarHUTHOU BocnpuumunBoctu (MB)
0CaJIKOB BBIIIOJIHEHO Ha MHOTOQYHKINOHAJIBHOM Kall-
nametrpe MFK 1FA. TepmomaruutHseiil aHaiau3 (TMA)
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npooguin Ha MFK 1FA ¢ tepmompucraBkoit CS3
(AGICO Ltd.) u marHuTHBIX Becax (BypoB u ap., 1986).
I'icTepe3ncHble XapaKTepUCTHKY, BKJII0Yasd OCTAaTOY-
Hyl0 HaMarHW4YeHHOCTb HachimeHus (Jrs), HaMar’u-
4YeHHOCTh HachilleHuA (Js), MHOAYKTUBHYI0 HaMarHu-
yeHHOCTH (Ji), koapuuTUBHYyI0 cuiay (Bc), octaTouHyio
KOIpIUTUBHYI0 cwily (Bcr) m3MepeHB Ha aBTOMATH-
yeckoM koapuutumerpe J-meter (Bypos u ap., 1986).
PaguoyrnepoaHsiii aHaau3 BeinosHeH B CBKHUU IBO
PAH u TaiiBanbckoM yHUBepcureTe. OmnpefeieHue
IOpo1000pa3yonuX 3J1eMeHTOB IIPOBOJWJIM Ha PeHT-
reHoQJIyopeciieHTHOM crekTpoMeTpe S4 Pioneer
(I'epmanus). OTHocuTesIbBHOE COfepxaHue opraHuye-
CKOTr'O Bell[eCTBa OlLeHUBAJIY 110 IOTepAM IIpU IPOKaJIN-
BaHuu (III1IT) nocse HarpeBa o6pa3ioB 0 550°C.

3. Pe3ynabTaTtbl M 06Ccy)xpeHue

JIutonornyeckrie 0OCOGEHHOCTU [OHHBIX OTJIO-
)keHUI B 060UX o3epax OOUHAKOBHL. B BepxHell yacTtu
KOJIOHOK IIpeo0JiafjlaeT MacCUBHBIN aJIeBPUT, B HIXKHe
— aJIEBPUT C HEACHOM TOHKOM CJIOMCTOCTBIO. B ocaskax
BCTPEYAIOTCS OCTATKU BOJHBIX M HAa3eMHBIX pacTeHUH,
a TakXe BHBUAHUT. B 3a6oe ckBaxuH 03. Be3bIMAHKa
0CaJIKU IpeCTaBJIeHB WJIOM, [1IeCKOM U XOPOIIO OKa-
TaHHBIMU 00GJIOMKaMHU JIpeBeCHHEI ¢ BO3pacToM 27 ThIC.
ser. Ilpennosiaraercs, 4To 03epo 0Opa3oBajioch Ha
aJUTIOBUAJIBHON paBHUHHOI IMOBepXHOCTU. J[Be panu-
oyryiepoaHsle aatel (AMS), moJiyueHHBIe MO OCagKaMm
ckB. U6-1 (1661 = 70 u 3001 = 70 meT), cBUOETEIb-
CTBYIOT O TOJIOL[EHOBOM Bo3pacre 03. BesnMsaHKa. B
CIIOPOBO-IIBLIBIIEBHIX CIEKTPAaX U3 HIDKHEH 4acTu o3ep-
HBIX OTJIOXKeHUH NpeobJajaloT ApeBecHO-KyCTapHUKO-
Bble TakCOHHI Betula, Alnus, Pinus subgen. Haploxylon,
YTO yKa3bBaeT Ha TeIUIbIIl KJIMMaT.

[To MarHUTHOM BOCIIPUMMYMBOCTU HABJII0AaeTCs
xXopolnas KOppeJillls OCAaAKOB CKBAaXUH B KaXAOM
o3epe, OJJHAKO COIOCTaBJIeHUe :

a

. r. MaragaH ~

03. Yykya

e

03. YsucToe
OxoTckoe mope

&
&/

Puc.1. PacnosioxeHue ucciaeqyeMbeIx OOBEKTOB.

CBUETEbCTBYeT O MOBBIIIEHNN OUONPOAYKTUBHOCTHU
o3epa. Cyas no otHomeHusam Jrs/Js u Ber/Be (Day et
al., 1977) MarHuTHBIe YacCTHULbl B BEPXHEH YacTU pas-
pes3a oaHomoMeHHbIe. Ocanky o3ep Uykya u be3piMsAHKa
cofepXaT AeTajibHble BeKOBble BapUal[l reOMarHuT-
HOTO MOJIA.

[ToBepxXHOCTHBIE NOHHBIE OTJIOXKEHUA 03. Uykua
HEOAHOPOAHBl IO TIpaHyJIOMETPUYECKOMY COCTaBy.
[T71sKM 11 OTMeJIN COCTOAT MPENMYIeCTBEHHO U3 [TecKa,
a B IJTyOOKOM I[eHTpaJIbHOM YacTH 03epa npeolJiafamT
WJI U TJINHA. 30Ha MeJIKOBOAb:A IMpe B 3allaJHOM 4acTu
o3epa, 4TO CBUJIETEJIbCTBYET O OoJiee BHICOKOV WMHTEH-
cUBHOCTU abpa3uu. MarHUTHbIE CBOLCTBA IOBEPXHOCT-
HBIX OTJIOKEHWI OIpeldesiAlTCA IpaHyJioMeTpueill. B
MEeJIKOBOOHBIX IeCcYaHbIX OTJIOXKEHUAX HabrofaTcs
HU3kue BeJInMuuHBI MS, Jrs, Js M BBICOKME 3HauyeHUA
Jp. IIsDKHBIM TeCOK, OTCOPTUPOBAaHHBIN BOJIHAMHU U
cofepXamuil BUAUMBIE TsXeJible MHHepasibl, Xapak-
TepusyeTtcs BeICOKOM MB. MarHuTHble MUHepaJssl ujia
I[eHTPaJIbHON 4acTu o3epa OAHOAOMEHHBIE C HU3KUM
coflepXaHUeM MapaMarHUTHON KOMIIOHEHThl U MOTYT
OBITH CBA3aHBI C AYTUT€HHBIMU (Xe€MOTeHHBIMHU) CYJIb-
pumamMu 1 okcuaaMuy KeJlesa.

[TpocTpaHCcTBeHHOE  paclpefesieHHe TOHKUX
ocajKkoB Ha JHe o03.Yykua aHaJOruyHo o3epy Umcrtoe
JlankoBOI BHaAyHBIL, OJJHAKO MarHUTHBIE XapaKTepu-
CTUKU NPOTUBOIOJIOXKHBI, YTO yKa3bIBaeT Ha pasHbIe
pexumMsl cequMeHTanuu oboux oszepax (I[loxuaaera u
Mumniok, 2023) (Puc.2).

6)

paspe3oB MexAy O3epaMM II0 35
3TOMy IapaMmeTpy 3aTpyAHU-
TeJIbHO, YTO yKasblBaeT Ha pas-
JIMYHEIE YCJIOBYSA CeJUMeHTalNH.
OtyoxeHns o3.Uykya xapakre-
pusyoTcsa 6oJiee BBICOKUMU 3Ha-
yeHnAMHU MB. CocTaB OTJIOXeHUH
B HCTOYHMKAX CHOCa, COAepXa-
HHUe OMOTreHHOro KpeMHe3eMa U
OpraHn4ecKoro BellecTBa B 03ep-
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Puc.2. Batumerpuyeckas kapTa (a), KapTel paclpefiejieHus MMeTPOMarHUTHBIX XapakTepUcTuK (6-e) Mo MOBEepXHOCTHBIM
JOHHBIM npo6aM 03. Uykua. 3alITpUXOBaHHBIN y4acTOK — 06J1aCTh paclpoCTpaHeHNsI WINCTHIX 0CaIKOB, TOUKU — MecTa oTbopa

MIOBEPXHOCTHBIX IIPOO.
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