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ABSTRACT. The short communication article presents the results of analyses of the lacustrine sediments
of Novozhilovo and Chelvinskoe lakes, located at the Kama-Vychegda watershed. Big set (209) of sed-
iments samples from three wells were analyzed by the loss on ignition (550 °C) method. Age of cores
and the rate of sediment accumulation were based on the 14 radiocarbon dates. Six stages of deposits
accumulation and nature dynamics during the Late Glacial and Holocene in the lakes catchment area are
proposed. The first stage (14.15 — 13.5 cal. kyr BP) is characterized by high rates of deposits accumula-
tion at low values of organic matter content, indicating alluvial sedimentogenesis. Peak of accumulation
rates as well as a sharp rise in bioaccumulation were observed during the second stage (13.5 — 12.4 cal.
kyr BP), which is interpreted as stabilization of the lake level and external environmental conditions.
During the third stage (12.4 — 10.7 cal. kyr BP), the sediment accumulation rate decreases rapidly,
reaching a minimum by the end of the period. The organic matter content also decreases significantly
(to 30 %). The short-term fourth period (10.7 — 10.0 cal. kyr BP) records the transition from the Late
Pleistocene (dominance of rarefied periglacial vegetation) to the Early Holocene (predominance of for-
est communities). This is marked by a drastic increase in the loss on ignition values (up to 92-95%).
During the fifth stage (10.0 — 8.8 cal. kyr BP), the sediments accumulation rate increases and the organic
matter content decreases to 77-82%. Synchronously with some increase in the concentration of mineral
particles. Smoothing of the loss on ignition curve (average values - 92-96%), a marked increase in the
sediment accumulation rate during the sixth stage (8.8 - 5.0 cal. kyr BP) probably indicates the stabili-
sation of external conditions in the lake catchment.
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1. Introduction

The paper presents the study of the lacustrine
sediments of Novozhilovo and Chelvinskoe lakes,
belonging to the southern part of the Kama-Keltma
lowland. The aim of the research is to reconstruct the
dynamics of erosion-accumulation processes within
the catchments of the lakes, based on the analysis of
organic matter contents by loss on ignition method.
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2. Materials and methods

Lacustrine sediments were sampled in January
2023 by Livingstone corer. Two cores were obtained
from the Novozhilovo lake (NZH-1, NZH-2) and one
from Chelvinskoe lake (CHOL-1). The thickness of cores
was 5.2 m, 2.8 m, 3.2 m, respectively.

Radiocarbon dating was carried out for sam-
ples of sapropel (9), peat (4) and wood remains (1) in
the “Laboratory of Radiocarbon Dating and Electron
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Microscopy” of Institute of Geography RAS (sample
preparation) and in the Isotope Research Center of
the University of Georgia (measurement). Among the
14 samples, 5 are from NZH-1, 8 are from NZH-2, and
1 is from CHOL-1. The age of the wood sample was
determined by the AMS method. Rest samples were
determined by liquid scintillation method. Radiocarbon
dates were calibrated with Calib 8.10 using IntCal20.
Sedimentation rates were calculated in the R (Bacon
package).

For the Loss On Ignition analysis (LOI) samples of
5-10 cm? were taken every 5 cm, a total of 209 samples
were analyzed. According to the methodology (Heiri
et al.,, 2001), the samples in porcelain crucibles were
dried at 105 °C for 4 hours and then weighed. Then the
samples were ignited at 550 °C for 2 hours and then
weighed again. The difference between the second and
the first measurement gives the value reflecting the
organic matter content of the sample.

3. Results and Discussion
3.1. Calibrated age of sediments and
accumulation rate

Deposits of the deepest (6.6-8.2 m) part of the
NZH-1 core were formed in the interval 14.15 - 10.1
cal. kyr BP. Sediment accumulation rates decrease step-
wise from older deposits (1.2-1.3 mm/year) to younger
ones (0.7-0.8 mm/year).

Dated sediments of the NZH-2 well refer to the
time of 10.0 — 5.15 cal. kyr BP. The rate of sediment
accumulation changed nonlinearly. From 10.0 to 8.5
cal. kyr BP the accumulation rate drops from 1.0 to
0.5-0.6 mm/year. After that (8.5-5.0 cal. kyr BP) there
is a wave-like increase in accumulation rates to 1.5-1.8
mm/year.

The beginning of sedimentogenesis in the
CHOL-1 core dates back to the Early Holocene — 9.05
cal. kyr BP.

3.2. Organic matter content

In the deepest sediment layers (5.25-5.0 m)
from borehole NZH-2, minimum values of LOI at 10%
were observed. Following this, at depths of 5.0-4.85
m, a sharp increase in organic content up to 85% was
detected. All overlying layers (4.85-2.5 m) are charac-
terized by smooth dynamics of LOI values, which are
kept near 96%.

In the basal layers (6.1-5.95 m) of the CHOL-1
core, the LOI values increase from 10% to 45%. In the
depth interval 5.95-5.8 m, the organic matter content
slowly increases from 82 to 90%. Further (5.8-3.15 m),
the organic matter content remains relatively stable
about 96%.

In NZH-1 core, after the well-expected rapid
increase of LOI in the basal layers (8.2-7.6 m) from
10-20% to 80-85%. Further (7.6-7.0 m) there is a sharp
fall in organic matter content until 20-40%. In the over-
lying layer of 7.0-6.6 m the values of LOI increase to
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92-95% again. Then, at depths of 7.6-5.7 m, there fol-
lows a prolonged decline in organic matter content to
77-82%. The upper layers (5.7-3.0 m) are character-
ized by a quite uniform organic matter content of about
93%.

Based on the dating of sediments, as well as on
the obtained values of organic matter content, a pre-
liminary identification of six stages of sedimentation in
Novozhilovo and Chelvinskoe lakes was carried out.

The first stage - 14.15 — 13.5 cal. kyr BP corre-
sponds to the first half of the Boelling-Allergd inter-
stadial. Comparatively low organic matter content of
10-21% indicates lacustrine-alluvial conditions. Active
erosion in the catchment causes high rates of sediment
accumulation in the lakes.

The second stage - 13.5 — 12.4 cal. kyr BP occurs
in the second half of the Bglling-Allergd, when sparse
coniferous and small-leaved forests interspersed with
steppe and tundra communities up to 60° N assumed by
Markova (2006). Active erosion is ending in the catch-
ment area of the lakes. The rate of sediment accumu-
lation, having reached its peak, and begins to slowly
decrease after. The level of the lake stabilizes, the rate
of organogenic sedimentation increases, and it begins
to dominate over mineralogenic sedimentation.

The third stage — 12.4 — 10.7 cal. kyr BP. The stage
corresponds to the Late Dryas — the time of dominance
of open periglacial-type ecosystems (Zelikson, 1994).
Sedimentation rates continue to decrease and fall to the
0.7-0.8 mm/year by the end of the phase. It is charac-
terized by a sharp decrease in LOI values to an - 30%.
The intensity of biogenic sedimentation drops signifi-
cantly, and the sediment formed becomes organomin-
eral again, with a slight predominance of the inorganic
part.

The fourth stage — 10.7 — 10.0 cal. kyr BP. The time
of transition to the early Holocene, associated with the
change of open periglacial landscapes to forest com-
munities (Paleoclimates and Paleolandscapes, 2009).
Organic matter content increases rapidly to 92-95%.
Organogenic sedimentation again begins to dominate
noticeably.

The fifth stage — 10.0 — 8.8 cal. kyr BP. Early
Holocene. It is fixed in all three cores. There is a
decrease in the LOI values to 77-82%. At the same time,
sediment accumulation rates begin to increase slightly
due to additional mineral influx. The combination of
these two features is presumably explained by the pre-
viously described (Lapteva et al., 2023) relatively short
period of increased spring discharge of the Kama River
and deposition of particulate matter during floods.

The sixth stage — 8.8 — 5.0 cal. kyr BP. Middle
Holocene. Organogenic accumulation begins to strongly
dominate over mineralogenic accumulation again.
Moreover, the rate of organic matter accumulation
wave-like increases from 0.5-0.6 mm/year to 1.6-1.8
mm/year. LOI values increase up to 92-96%, the curve
of organic matter content is noticeably smoothed.
Stabilization of the condition within the catchment
occurs.
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4. Conclusions

Based on the organic matter content and sed-
iments accumulation rates of cores obtained from
Novozhilovo and Chelvinskoe lakes, a preliminary peri-
odization of sedimentation and dynamics of the envi-
ronment during the Late Glacial and Holocene is pro-
posed. Six stages have been identified. Three of them
(second half of the Bglling-Allergd, Early and Middle
Holocene) are characterized by increased accumula-
tion of biogenic material; three rest stages (first half
of the Bglling-Allergd, Younger Dryas and first half of
the Holocene) are characterized by decreased organic
matter content.
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KpaTtkoe coobuienne

OpranMueckoe BewecTBO B AOHHbIX ) [ IMNOLOGY
OTAOXKEHUAX 03ep KaMCKO-KeAbTMMHCKOM | WA TER
HU3MeHHOCTH (lpeaypanbe): oueHka BIOLOGY
pacnpeaAeneHUA U AMHaMMKa B No3AHeM - —
NAEHCTOLEHE U FTONOLleHe

KonsrtoB C.B.''?*, Cannukos I1.10.!, Mexonommunua E.A.!,
CosioBbeBa E.E.!, Camapkuna A.A.!

T Tlepmckuti cocydapcmaeHHblll HaYUOHWTbHLLL ucciedosamestbckull yHugepcumem, yi. Bykupesa, 15, e. Ilepmb, 614990, Poccus
2 [Tepmckuii eocydapcmeeHHbll cyMaHUmMapHo-nedaeoeuyeckuii yHugepcumem, yii. Cubupckas, 24, e. Ilepmb, 614990, Poccua

AHHOTAILIUS. B coobieHnu NPUBOAATCA pe3yJIbTaThl aHaIM3a OTJIOXeHul o3ep HoBoxuioBo u
YesIBUHCKOE, pacHoJIOKEeHHBIX Ha Bopopasnesie Kamel 1 Breruergpl. BekpbiThle TpeMs CKBaKMHaMU
ceVMeHTalIOHHbIle KOMILJIEKCH! IpOaHaIM31POBaHbl METOAOM IOTephb Ipyu npokanuBanuu (550 °C) —
Bcero 209 o6pasioB. J[aHHbIe 0 BO3pacTe OTJIOKEHUI 1 CKOPOCTU HaKOILJIEHNA Bell[eCTBa MOJIy4eHb! Ha
OCHOBe cepud 14 paguoyrjiepogHBIX JaTUPOBOK. IIpeyioxkeHO BbIAesIeHN e NIeCTH 3TaloB HaKOIJIeHUA
0CaJKOB W AVHAMUK{ NPUPOAHOI OOCTaHOBKU B TeueHUe I03[JHeJIeAHUKOBbA U rojiolleHa Ha BOAOC-
6ope o3ep. I[lepBasa cragusa (14,15 — 13,5 Thic. Kaj. JI.H.) XapaKTepU3yeTCs BBICOKMMU CKOPOCTAMU
HaKOIUJIEHUs OCaJKa IPU HU3KUX 3HAUYEHUAX COJAepXKaHWSA OpraHMYeCKOro BelIecTBa, YTO yKa3blBaeT
Ha aJUTIOBUAJIbHBIN ceuMeHTOreHe3. [IMK TeMNOB aKKyMYyJIAIIUM, a TakXe pPe3KUil CKauyoK OMOTeHHOM
aKKyMYyJIALIMM OTMeYeHBl BO BpeMs BTopoi craauu (13,5 — 12,4 Thic. Kal. JI.H.), YTO UHTEPIPETUPYETCs
Kak cTabuin3anusa ypoBHA BoJoeMa U BHEITHUX yCJIOBUM cpefsl. Bo Bpems TpeThero stana (12,4 — 10,7
THIC. KaJI. JI.H.) CKOPOCTb HaKOIUJIEHUs ocafka ObICTPO CHUKaeTcs, AOCTUras MUHHUMyMa K KOHITy Iepu-
ona. 3ameTHo (10 30%) cHUXXaeTcA U cojiepkaHle OpraHru4eckoro BemecTBa. CKOPOTEUYHBIN YeTBEPTHIN
nepuof ocaakoHakorieHus (10,7 — 10,0 Toic. Kaj. J1.H.) GUKCUPYET MepPeXo/] OT MO3HEro IyIeiicToIieHa
(rocmozicTBO pa3pexXeHHOW MePUrJIANNAIbHON PacTUTENIBHOCTH) K paHHEMY ToJiolleHy (JOMUHUPOBA-
HUe JIECHBIX COOOIIeCTB). DTO OTMeYaeTcs [0 Pe3KOMY POCTy 3HaUeHUH MOTeph MpU MpoKaJIuBaHuu (4o
92-95%). B TeueHue narou craaus (10,0 — 8,8 Tric. KaJI. JI.H.) TEMIIB aKKyMYJIAIIUU PacTyT, a cofepxa-
HIe OpraHUYeCKUX Bell[eCTB CHIXaeTces A0 77-82%, napasijieJIbHO ¢ HEKOTOPEIM POCTOM KOHLIEHTpaluu
MUHepaJIbHBIX yacTull. CriaxuBaHUe KpHUBOU IOTepb NpU NMPOKAJIMBaHUU CO CPEAHUMHU 3HAUYEHUAMU
92-96%, 3aMeTHBII POCT CKOPOCTU HAKOIIEHUs OcaJKa BO BpeMs miectoul craauu (8,8 — 5,0 Theic. Kal.
JI.H.), BEPOATHO, yKa3blBaeT Ha CTabUJIN3aIMI0 BHENTHUX YCJIOBUM Ha BofgocHope o3ep.

Kitiouegsie ctoga: 03epHOe OCaJKOHAKOILIeHNe, TIOTepU IpU MpoKaJIuBaHuM, o3epo HoBoX1I0BO, 03€p0
YénsuHckoe, Kamcko-Breiuerogckuii Bogopasaert

Ja onutupoBanusa: KoneitoB C.B., Cannukos I1.I0., MexonommuHa E.A., CosnosbeBa E.E., CamapkuHa A.A. Opranuueckoe
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1. BBeAeH"e aHaJim3a COJEpXaHWsA OpraHUYEeCKOro BelleCTBa B

ocajike MeTOA0M ITOTePb [P IPOKAIMBAHNU.
B 5TOM coOOOImIeHN HPUBOIATCA Pe3yIbTATHl

HcciIeqOBaHUA JOHHBIX OTJIOXeHUH o3ep HOBOXMIOBO
1 YeJIBUHCKOe, OTHOCSIUXCA K I00KHOHM gactu Kamcko-
KenmpTMuHCKON HU3MeHHOCTU. Llesib paboThl — peKOH-
CTPYKLUA [OUHAMUKH 3PO3UOHHO-aKKYMYJIATUBHBIX
MIPOL[eCCOB B Ipefiejiax BOAOCOOpPOB 03ep, HA OCHOBE

2. MaTtepuanbl U METOAbDI

O3zepHble OTJIOXKeHUs ObUTH OTOOpaHBI B sSIHBape
2023 r. 6ypom JluBunrcroHa. [IpobypeHo JiBe KOJIOHKU
Ha 03. HoBoxumoBo (NZH-1, NZH-2) u omHa Ha 03.
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YensurckoM (CHOL-1). MomHOCTh BCKPHITHIX OTJIOXe-
HUH coctaBuia 5,2 M, 2,8 M, 3,2 M, COOTBETCTBEHHO.

PaguoyrneponHoe faTHupoBaHKe NPOBEEHO I
obpaznos canponensa (9), Topda (4) U ocTaTKoB Ape-
BecuHsl (1) B IIKII «JIabopaTopus paguoyriepogHOro
JaTUPOBaHUA U 3JeKTPOHHOU Mukpockomnumn» UI'PAH
(nmpobomoaroroska) u B LleHTpe M30TOMHBIX HCCJIEO-
BaHMI YHUBepcureTa Jxopaxuu (n3MmepeHue). 13 14
obpasznos 5 otHocsaTesa k NZH-1, 8 — k NZH-2, 1 — CHOL-
1. BospacT o0Opa3sna ApeBecHHbI OIpeAesiaics MeTOA0OM
AMS, ocrasbHBlEe 00pasubl — XUAKOCTHO-CLIUHTUJI-
JIANUMOHHBIM. Paaumoyriepoansle AaThl KajllOpOBaHBI
npu nmomomu Calib 8.10 ¢ ucnosp3oBanuem IntCal20.
Temnbl ocaJKOHaKOIUIEHWs paccuuTaHbl B cpefe R
(maket Bacon).

Ja aHanmu3a Ha NOTepu NpU IPOKaJINBaHUU
(mamee — IIIIII) o6pa3msl o6beMoM 5-10 cm® orbupa-
JINCh Yepe3 KaXIblii 5 CM, BCEro IpoaHaJIN3UpPOBaHO
209 o6pasuos. CorsiacHo MeToauke (Heiri et al., 2001)
oOpasipl B GapdOpOBbIX TUIJIAX CYIIWJIUCh NIPU TeM-
nepatype 105°C B TeueHue 4 yacoB, a 3aTeM B3BelIN-
Bajuch. Jlanee oOpasiipl IpoKaJInBasIlCh Y TeMIlepa-
Type 550°C B TeueHMe 2 4acoB, U 3aTEM B3BeIINBAJIUCh
BHOBb. PasHuiia MexAy BTOPHIM U IIepBBIM U3MepeHreM
JaeT MCKOMYIO BeJIMYMHY, OTpaXalollyl0 cojepxaHue
OpraHu4ecKoro BellecTBa B o0pasiie.

3. Pe3ynabTatbl M 06Ccy)xpeHue
3.1. KaanubpoBaHHbIN BO3PacCT OTAOXKEHUH
MU CKOPOCTb X aKKYMYAALMUH

OTtsioxeHus: HauboJsiee riybokon (6,6-8,2 M)
yactu KoJIoHKU NZH-1 copmupoBaHB B MHTepBae
14,15-10,1 TeIC. Kas. J.H. TeMIbl ocaJKOHAKOILJIEHUS
CTYNEeHYaTO CHIKAITCA OT 60Jiee IpeBHUX OTJIOXKEHUN
(1,2-1,3 mMm/T0x) K 6oJtee mosoabiM (0,7-0,8 mm/Tom).

JlaTupoBaHHBIE OTJIOXKEHUA CKBaXUHB NZH-2
oTHocATcA Ko BpemeHu 10,0-5,15 Teic. KaJt. Jji.H. Temnsl
aKKyMYJIALIMM OCaJKOB MeHsu1Mch HesinHerHo. C 10,0
[0 8,5 ThIC. KaJl. JI.H. CKOPOCTb HAKOIUJIEHUA NajaeT C
1,0 go 0,5-0,6 mm/ron. ITocne yero (8,5-5,0 ThICc. KaI.
JI.H.) TIPOUCXOOUT BOJHOOOpPA3HBI yBeJHWYeHUe TeM-
OB akKyMyJiAuuu ao 1,5-1,8 mm/ron.

Hayasio osepHoOro ceguMeHTOreHe3a B OTJIOXe-
HUAX KoaoHKU CHOL-1 oTHOCUTCA K paHHEMY TIOJIO-
neHy — 9,05 TvIC. KaJl. JI.H.

3.2. Coaep)xaHue opraHHYecKoro
BewecTea

B nauboJiee riy6okux cjiosax oTJioxeHui (5,25-
5,0 M) u3 ckBaxuHbl NZH-2 oTMeueHb MUHUMAaJIbHbIE
sHaveHus [1I1I1 Ha ypoBHe 10%. Besien 3a aTuMm, Ha riiy-
6uHax 5,0-4,85 M, Habr0JaeTCs pe3Kuil pocT coaepxa-
HUA opraHuku Ao 85%. Bce Brimesiexartiue ciou (4,85-
2,5 M) XapaKTepusylTcsd MOHOTOHHOU JUHAMUKOMN
3HaueHui I1I1I1, koTopsle ocTawTcsa Ha ypoBHe 96%.

B 6asanpHBIX cJi0sX (6,1-5,95 M) OTI0XeHUH
ckBaxuHbel CHOL-1 3Havenus IIIIII pactyTt ¢ 10% mo
45%. B unTepBasne riaybuH 5,95-5,8 M copepxkaHue
OpraHnvecKkyx Bell[ecTB MeJJIeHHO pacTeT ¢ 82 1o
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90%. Hamnee (5,8-3,15 M) coaepkaHue OpraHUYECKUX
BEIIeCTB OCTaeTCsd CpPaBHUTEJIBHO IOCTOAHHBIM CO
cpeqHUM 3HadYeHUeM OKOJIo 96%.

B xosonke NZH-1, nocye oxxuaemMoro 6sICTpOro
pocra IIIIT oT 6a3asnpHOI yactu (8,2-7,6 M) ¢ 10-20%
1o 80-85%, nanee (7,6-7,0 M) mpouCXoQUT pe3Koe mnaje-
HHUe coepXaHus opraHuyeckoro Bemjectsa 20-40%. B
BHINIeIexaileM cjoe 7,0-6,6 m 3HaueHus IIIII1 BHOBBL
Bo3pactraloT A0 92-95%. [lanee Ha riybuHax 7,6-
5,7 M cienyeT MPOMOJIKUTENBHBIN cHaj cofepXaHUsA
opraHuuyeckux BemiecTB A0 77-82%. OcTajbpHBIE CJIOU
BILUIOTH J[0 MpuAoHHOro (5,7-3,0 M) XapakTepu3yloTcs
JOCTaTOYHO PaBHOMEPHEIM COJepXaHUeM OpraHuye-
CKUX BelllecTB 0K0J10 93%.

Onupasch Ha AAaTUPOBKY OTJIOKEHUH, a Takxe
Ha MOJIyYeHHBIe 3HaYeHUs COAepKaHWA OpraHNYecKux
BeIlleCTB, MPOBeJeHO IpeaBapUTeIbHOE BhIIeJIeHUe
IIECTU CTaAUll OPraHOTeHHOr'0 OCAAKOHAKOIIEHUA B
o3epax HoBoxniioBo u YeJsIBUHCKOE.

ITepsas cmaoua — 14,15-13,5 meic. Kkt JLH.
CooTBeTCTBYeT IepBOil MOJIOBUHE MexXcraguasia 6é-
JuHr-awwiepén. CpaBHUTEJNIBHO HU3Kas A0JiA OpraHu-
yeckoro BemectBa 10-21% ykaspiBaeT Ha O3epHO-aJl-
JIIOBUAJIbHBIE YCJIOBUA. AKTHBHBIN Pa3MbIB OTJIOXKEHUI
Ha BoJijocOope o3epa OOYCJIOBJIMBAET BHICOKHE TEMIIbI
HAKOIJIEHUA 0CajKa.

Bmopasa cmadus 13,5-12,4 meic. ka1t JLH.
OxBaTbIBaeT BTOPYIO IOJIOBHHY Ilepuofa OEJInHr-asl-
Jiepén, Korga BIUIOTH 0 60° c.mi. mpejmosiaraercs
(MapkoBa u aAp., 2006) mpoABMXeHNe pa3peXeHHbIX
XBOMHBIX U MEJIKOJINCTBEHHBIX JIeCOB, IepeMexXalo-
IIUXCS CO CTEMHBIMU M TYHAPOBBIMHU COOOIIEeCTBaMU.
Ha BopocbGope o3ep 3aBepliaeTcss aKkTUBHasA 3pO3Us.
CKOpOCTh aKKyMYJIAILIMU OTJIOXKEHUH, TOCTUTHYB IHKa,
HauyvHaeT MeJJIEHHO CHUXAaTbCA. YPOBEHb BOLOEMOB
cTabumusupyeTcs, TeMIbl OpraHOreHHOM ceAuMeHTa-
[UM YBeJIMUUBAIOTCA, U OHa HauMHaeT MpeobJadaTh
HaJl MUHepareHHOM.

Tpemva cmadua - 12,4-10,7 meic. KWt JLH.
Cragusa nOpuUXoAUTCA Ha MO3OHUN [Opuac — BpeMms
rOCIIOZICTBA OTKPBITBIX 3KOCUCTEM MEepUTIALUATIBHOTO
tuna (3esmkcoH, 1994). Temnsl OcaJKOHAKOIJIEHUS
MPOJOJIKAKT CHUXATHCA U K KOHIY CTaAUU JOCTUTAIOT
ypoBHs 0,7-0,8 mm/roa. Ctaausa xapakTepusyeTcs pes-
KUM cHipkeHneM 3HaueHui III1 1o cpeHero ypoBHs
B 30%. HHTEHCHMBHOCTh OMOreHHOHN CcequMeHTAI[U
CyllleCTBEHHO Majaer, (pOpMUPYeMBIil 0CaJjloK BHOBb
CTAaHOBUTCA OPraHOMUHEPAJIbHEIM, C JIETKUM Npeoba-
JlaHUeM HeopraHU4ecKoHn YacTH.

Yemaeepmaa cmadusa — 10,7-10,0 meic. KAT. JLH.
Bpemsa nepexona Kk paHHEMY TOJIOL[eHY, COIpPsDKEHHOe
CO CMEHOM OTKpPHITBHIX MepUrJAUaIbHBIX JIaHAmad-
TOB Ha JiecHble ([TaseoksMMaThl U najieosiaHAMAQTHI,
2009). ConepxaHue OpraHUYeCcKUX BellecTB pe3Ko BO3-
pactaer Ao 92-95%. OpraHoreHHoe OcCaJKOHaKOILIe-
HHe BHOBb HaulMHaeT 3aMeTHO Tpeobsia aTh.

ITamasa cmadua — 10,0-8,8 meic. Kast. Ji.H. PaHHui
rosioneH. dukcupyeTca yxke BO BCeX TpeX KOJIOHKAaX.
OtMmeuaeTcsa cHmkeHue 3HaueHud IIIIIT go 77-82%.
[Ipy 5TOM TeMnbl HaKOIUIEHUA OcafKka HayWHAIT
HEeMHOI'0 pacTU 3a cyeT AOIOJIHUTEeJbHOr0 MpUBHOCA
MUHepaJIbHBIX BelllecTB. CoueTaHUe 3TUX ABYX 00OCTOsA-
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TeJIbCTB, IPeII0JI0KUTEIBHO, OOBACHAETCA pPaHee OIU-
canHeM (Lapteva et al., 2023) OTHOCUTEJIBHO KPAaTKUM
[IeproOM IIOBBIIIEHUsA BeCeHHUX pacxoAoB Kamel u
ocefjaHKHeM TBepJbIX YacTHI] BO BpeMs I0JIOBOIUI.

IlTecmasa cmadusa — 8,8-5,0 moic. kat. j1.H. CpeaHUI
rosionieH. OpraHoreHHOe HaKoOIlJIeHVe BHOBb HaulHaeT
CWJIBHO IpeoOJiafaTh Hajd MHHepareHHBIM. [Ipuuem
CKOPOCTh HaKOIJIEHHS OpPraHWYecKoro BellecTBa BOJI-
HoobOpa3Ho pacret ¢ 0,5-0,6 mm/ron nmo 1,6-1,8 mm/
rof. 3HaueHnus IIIIII Bo3pacraroT no 92-96%, kpusas
cojiepXaHWsA OpPraHMYecKoro BelllecTBa 3aMeTHO CrJjia-
)kuBaercs. [IporcxoauT cTabuan3anys ycJaoBUU B Ipe-
Jesax Bogocbopa.

4. 3aknioueHue

Ha ocHOBe HaHHBIX O COJEpXaHUM OpraHUye-
CKOTO BeIeCTBA M TEMIIOB AKKYMYJIALUM OTJIOXe-
HUH, BCKPHITBHIX CKBAXXMHAMU B 03epax HOBOXWUJIOBO U
YéBUHCKOe, TpeAsiokeHa NpedBapyUTesbHAs MepUO-
JU3anuA 0CaAKOHAKOIUIEHUA U JUHAMUKU TMPUPOIHOMN
00CTaHOBKU B Te€UYEHME MMO3JHEJIeJHUKOBbA 1 roJIolieHa
Ha ux Bojoc6opax. BrifjesieHo mecTh CTaguii, U3 KOTO-
PBIX TpU (BTOpas MOJIOBUHA GEJUTUHT-AJIIEPE], HAYAJIO0
U cepedVHA TOJIOEHA) XapaKTEPU3YIOTCA IMOBBILIEH-
HBIM HaKOIUJIEeHMEM OWOTeHHOTO MarTepuasia; TPU CTa-
auu (mepBas MOJIOBUHA OEJUIMHT-asUIepén, MO3OHUMN
Jpuac U mepBas MOJIOBUHA TOJIOIIEHA) CO CHHXKEHUEM
coJiepXXaHUsl OPraHNYeCcKOro BellecTBa.
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