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ABSTRACT. The research goal is the investigation of environmental processes of recent sedimenta-
tion in the Arctic Ocean area. A short core (length — 37 cm) was taken from the Northern part of the
Chukchi Sea. Analytical methods included macroscopic sedimentological description by smear-slides,
dating by y-measurements of !*Cs and 2!°Pb, diatom and palynological analyses. Sedimentation rates
at the research site have been determined to be 1 mm y!. Thus, the age of the cored sediments spans
approximately 400 years, which includes the period of the Little Ice Age. Abundant cold-water diatom
species and spores of terrestrial plants within the lower part of the sediment core are characteristic for
cold climate conditions, which dominated the Little Ice Age. The occurrence of Jurassic, Cretaceous,
and Neogene species of spores and pollen in the Holocene deposits are the evidence of coastal abrasion
and the subsequent transfer of the material to the coring site by currents. Southern, subtropical, and
tropical species of diatoms within the upper, more recent part of the core reveal the transfer of mate-
rial by currents from the Pacific Ocean to the Arctic Ocean through the Bering Strait. The results of
biostratigraphic analyses indicate environmental changes during the last 400 years, revealed in bottom
sediments of the Northern part of the Chukchi Sea.
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1. Introduction and Rusanov, 1978; Grebmeier et al., 2006; Astakhov

et al.,, 2015]. Consequently, biostratigraphic methods
are particularly important for studying bottom sedi-
ment of this area and are widely used (Saidova, 1994;
de Vernal et al., 2005; Obrezkova et al., 2023).

This paper presents biostratigraphic results of
palynological and diatom analyses of upper layers of
bottom sediments sampled in the Northern region of

Recent climate warming (Brohan et al., 2006;
Wilson et al., 2007) leads to changes in the natural
environment, both on continents and in oceans. The
research has been conducted in the Chukchi Sea, a mar-
ginal sea of the Arctic Ocean, located between Chukotka
and Alaska. Here, the increase of the mean annual air

temperature over the past decades has caused a distinct
areal reduction of ice cover (Stone, 1997; Crane, 2005).
Such climatic and environmental changes are reflected
in the formation and composition of the bottom sed-
iments of the Chukchi Sea (Astakhov et al., 2018;
Vologina et al., 2018; Astakhov et al., 2019; Vologina
et al., 2019).

Compared to other marginal seas of the Arctic
Ocean, the Chukchi Sea is characterized by its higher
biological productivity, caused by the inflow of warmer
Pacific waters through the Bering Strait [Ogorodnikov
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the Chukchi Sea and leads to a better understanding of
environmental processes of recent sedimentation in this
region of the Arctic Ocean.

2. Material and Methods

Sediments were taken during an international
expedition with the research vessel «Professor Khromov»
in 2012. Core b16 with a length of 37 cm was recov-
ered from a «boxcorer» at a site in the northern part
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of the Chukchi Sea with coordinates 72°32’37.8” / N
175°59’°42” W, at a water depth of 100 m (Fig. 1). After
splitting the core in half a macroscopic description of
the split core was carried out, followed by the analysis
of smear-slides with a light microscope SK14 (magni-
fication x 100). Smear-slide description included the
qualitative determination of the particle size and the
occurrence of lithological and biological components.
The sediments of the core were dated by y-measure-
ments of the activities of *’Cs and 2!°Pb, described by
(Vologina et al., 2018; Vologina et al., 2019). Diatom
and palynological analyses were carried out at sam-
pling intervals of 1 cm to 2 cm. Diatom analysis was
performed according to (Zhuze et al., 1969; Diatoms
of the USSR, 1974) and preliminary results were pub-
lished by Vologina et al. (2018). Technical process-
ing of samples for palynological analysis was carried
out according to a well-known method (Berglund and
Ralska-Jasiewiczowa, 1986).

3. Resulits

The sediments of core bl6 are represented by
clayey silt with an insignificant admixture of sand
(Fig.2). The relatively homogeneous lithological com-
position indicates stable depositional conditions during
their formation. Dating results reveal a sedimentation
rate of approximately 1 mm y!, implying a time range
of 400 years for core b16. It includes the period of the
Little Ice Age (LIA) from 1600 AD-1850 AD to the pres-
ent (Vologina et al., 2018). Thus, the studied deposits
belong to the Late Holocene.

3.1. Palynological analysis results

The total amount of pollen and spores in the sed-
iments of core b16 ranges from 221 to 637 specimens
(Fig. 2). Based on their composition, two different sec-
tions can be distinguished in the core.

Section 1: 17-37 cm. Picea obovata and Sphagnum
sp. are dominant in this interval, which is character-
ized by a high content of spores (46-54 %), especially
represented by Sphagnum sp. (30-38 %). Tree pollen
(19-28 %), containing mainly Picea obovata (13-21
%), Pinus sec. Cembra (2-4 %) and Pinus sylvestris (2-4
%). Shrubs (12-21 %) are less frequent in the spectrum
and mainly represented by Betula type Nanae (6-13 %)
and Duschekia sp. (4-10 %). Grass pollen (7-15 %) are
less frequent and contain mainly by Ericales (1-7 %),
Artemisia sp. (up to 3 %), Cyperaceae (up to 2 %) and
various herbs (2-5 %).

Section 2: 0-17 cm. This section is dominated
by Picea obovata, Betula type Nanae, Duschekia sp.
and Sphagnum sp. The content of spores (43-51 %)
decreases and is represented by Sphagnum sp. (29-37
%), Polypodiaceae (4-9 %), Lycopodiaceae (2-5 %). The
amount of tree pollen changes slightly (12-28 %), char-
acterized by Picea obovata (8-20 %), Pinus sec. Cembra
(1-4 %), Pinus sylvestris (1-4 %), Betula type Albae (up
to 2 %). Section 2 contains more shrub pollen (16-29
%), namely Betula type Nanae (8-14 %), Duschekia sp.
and Salix sp. (6-16 %). Grass pollen account for 9-12
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Fig.1. Map of Chukchi Sea with the positions of core
b16. The arrows mark main ocean currents within Chukchi
Sea according to (Stein et al., 2017): SCC - Siberian Coastal
Current, HC — Herald Canyon Current, CC — Central Channel
Current, BC — Barrow Canyon Current, ACC — Alaska Coastal

Current.

%, including Ericales (1-5 %), Cyperaceae (up to 4 %),
Artemisia sp. (up to 4 %), Poaceae (up to 2 %) and var-
ious herbs (2-4 %).

Up to 1.8 % of redeposited forms of the
Neogene age (N) occur throughout the core (Tsuga sp.,
Juglandaceae, Carya sp., Myrica sp., Alnus sp., Quercus
sp., Betula sp. Corylus sp., Ulmus sp., Tilia sp., Osmunda
sp.) and up to 1 % of forms of the Jurassic (J) and
Cretaceous (K) periods (Cyathidites-type, Pinus proto-
cembra, Gleicheniidites sp., Ginkgo sp., Cicatricosisporites
sp.) (Fig. 2).

3.2. Results of diatom analysis

The distribution of the most typical diatoms in
the sediments of core b16 is presented in Table. 54 taxa
of diatoms have been identified. The composition is
dominated by planktonic species (61.1 %). The content
of neritic species is 30 %, oceanic species — 26 % and
sub-littoral species — 18.5 %.

Arctoboreal and subboreal diatoms amount 62.8
% of the total diatom content. Nevertheless, a distinct
occurrence can be observed of southern boreal, sub-
tropical and tropical species, as well as redeposited
ancient diatoms.

Approximately half of all diatom valves belong
to the genus Chaetoceros Ehr. (up to 50 %) and the spe-
cies Chaetoceros sp.(up to 28 %). Coscinodiscus margin-
atus Ehr. represents 0.5-8.3 %, Ch. mitra (Bailey) Cleve
— 1.1-6.2 %. The increased content of diatom species
is observed in the lower part of the core (Section 1,
Table), where arctoboreal, cold-loving species of the
genus Thalassiosira dominate: Th. antarctica, Th. hyalina,
as well as Bacterosira fragilis, Coscinodiscus marginatus,
Actinocyclus sp., Paralia sulcata (Ehr.) Cl., Rhizosolenia
hebetata (Bail.) Gran. and numerous representatives of
the genus Chaetoceros.
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Fig.2. Core b16: photo, lithology and diagram of pollen and spores. Legend of lithology: 1 - clay, 2 - silt, 3 - sand, 4 — dia-
toms. Note for the diagram: N — Neogene, J-K — Jurrassic-Cretaceous.

4. Discussion (Grebmeier et al., 2006). The identification of changes
in composition and quantity of pollen, spores and
diatoms in the sediments allows a distinction of two
stages of sedimentation. Obviously, lower temperatures

The Holocene sediments of the Chukchi Sea con-
sist mainly of material formed by bottom erosion and
coastal abrasion (Yashin, 2000). Material from rive_r during cooler environmental conditions throughout
runoff accounts for not more than 7 %. In the sedi- LIA prevailed during the time of sedimentation within
ments from the northern part of the Chukchi Sea the the lower half of the core. This caused lower biological
terrigenous fractions predominate over the biogenic productivity and lead to the increase of the cold-water

components. ) ) species of genus Thalassiosira (Table) (Vologina et al.,
The palynological spectra of sediments from core 2018).

b16 generally reflect forest-tundra and tundra veg- The obtained data correlate well with variations
etation, which is widespread along the coasts of the in the chemical composition of bottom sediments sam-
Chukchi Sea including a distinct predominance of pol- pled in the northern part of the Chukchi Sea (Astakhov
len of shrubs, herbs and spores. In the lower part of the et al., 2019). The results of palynological and diatom
core, corresponding to the period of LIA, an increase analyzes complement the geochemical data for core
in the content of spores is associated to colder cli- b16 and are consistent with the reconstruction of ice

matic conditions. Re-deposited species of the Jurassic, conditions in the Arctic over the past 300-400 years
Cretaceous, and Neogene are observed throughout (Astakhov et al., 2019).

the entire sediment core (Fig. 2). They derived from
coastal abrasion and subsequent transfer by currents.
The results are distorted by the significant content of
coniferous pollen (especially spruce). Their most likely
source is assumed to be by currents from the Bering
Sea.

5. Conclusion

Detailed biostratigraphic analyses of a sediment
core from the northern part of the Chukchi Sea allow
the reconstruction of environmental conditions during
the last 400 years in this part of the Arctic Ocean.
The lower section of the core was formed during the
cooling period of the Little Ice Age. It is characterized
by the deposition of the cold-water diatoms and the
increased content of spores of terrestrial plants. The
upper core-section represents the time after the end of
LIA, when warmer climate conditions prevailed and led

Most of the diatom species observed in the sed-
iments of core b16 (almost 2/3 of the total composi-
tion) are characteristic of cold-water conditions at
high latitudes. The presence of south boreal, subtrop-
ical, and tropical valves is most likely caused by their
entry through the Bering Strait (Astakhov et al., 2015;
Vologina et al., 2018), facilitated mainly by currents
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Table. Content of the most frequent species of diatoms in the core b16 (in % of the total number)
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2 0-1 3.7 2.6 1.1 12.4 | 5.7 59.9 4.0 | 0.15 0.5 0.3 4.0 0.9

3-4 1.3 1.0 4.1 3.4 1.1 41.7 4.3 1.5 3.2 0.9 1.7 3.0
5-6 1.8 3.5 2.2 2.4 3.9 47.5 5.1 0.6 2.7 1.1 3.1 3.1
7-8 1.5 2.3 1.7 5.4 6.2 49.4 3.2 0.8 1.9 0.9 0.6 2.6
9-10 32118 0.9 12.4 | 5.8 35.1 4.5 0.5 3.6 09 | 0.8 2.2
11-12 | 1.1 1.9 2.1 155 | 4.1 41.9 3.2 8.0 3.4 - 1.9 3.4
13-14 | 0.7 | 3.3 1.6 149 | 3.3 44.2 3.6 0.5 3.1 - 2.5 1.1
15-16 | 1.4 | 2.3 0.9 9.2 5.5 49.3 4.3 0.9 1.3 - 2.3 1.1
1 17-18 | 1.2 | 2.7 8.3 16.6 | 4.2 32.3 3.7 2.3 2.1 1.1 0.2 2.7
19-20 | 0.7 | 2.1 1.5 19.3 | 6.1 42.1 5.3 2.1 0.8 0.2 ] 1.2 2.8
21-22 | 1.3 4.2 1.1 22.5 5.3 32.1 3.3 1.7 2.0 0.4 1.6 3.6
23-24 | 1.0 2.1 0.7 28.4 | 4.0 35.6 4.5 1.6 2.0 0.9 1.8 1.4
25-26 | 1.5 2.0 1.3 25.1 5.2 29.4 3.3 3.1 4.1 2.5 - 1.3
27-28 | 1.3 2.1 1.0 28.0 | 4.0 27.3 4.1 3.4 3.0 1.3 0.3 2.7
29-30 | 0.9 1.3 0.5 149 | 4.3 40.3 2.9 1.6 4.5 0.9 0.2 0.2
31-32 | 0.6 1.1 0.5 14.7 2.6 45.1 4.1 2.7 2.6 0.1 1.0 1.5
33-34 | 0.3 1.6 0.6 9.8 4.6 45.4 4.0 2.4 3.0 1.0 0.6 2.2
35-36 | 0.8 1.6 2.3 10.5 | 8.4 29.0 3.9 2.6 3.9 1.5 0.3 1.6
36-37 | 0.8 1.2 1.1 12.5 2.8 50.1 3.7 1.8 1.2 1.5 0.8 1.2

to a distinct reduction of the cold-water diatoms and
spores of terrestrial plants. The appearance of south-
ern boreal, subtropical and tropical diatom species in
the sediments of the northern part of the Chukchi Sea
is caused by the transfer of Pacific waters through the
Bering Strait to the Arctic Ocean. Transport of conifer-
ous pollen and spores to the sediments of the Chukchi
Sea occurs mainly by ocean currents and by wind
drift from land areas. Coastal abrasion and the subse-
quent transfer by currents are responsible for Jurassic,
Cretaceous and Neogene species of spores and pollen
redeposited in the Holocene deposits.
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! HHcmumym 3emHoti kopst CO PAH, yi. Jlepmoumoaa, 128, Hpkymck, 664033, Poccuﬁ
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AHHOTAIIUA. Llenpio nccieqOBaHUA ABJIAETCA U3yUYeHUE IIPOI[eCCOB COBPEMEHHOT0 OCaAKOHAKOILIe-
HuA B akBaTopuu CeBepHoro JlegoButoro okeaHa. KojioHKa JOHHBIX ocaakoB (mymHa — 37 cMm) ObLIa
oToOpaHa B ceBepHOU YyacTy UyKOTCKOT0 MOPs. AHATUTHYECKE METOAB! BKJIIOUAIA MaKPOCKOITNYECKOe
OTMCaHWe C aHaJIM30M MpenapaToB-Ma3KoB (smear-slides), matupoBatue o ¥’Cs u 2°Pb, nuaToMOBBIi
Y MAJIMHOJIOTUYECKUH aHan3bl. CKOPOCTh CeJUMEHTAIUM B TOYKE HMCCJIeJOBAaHUA COCTaBma 1 Mm/
rop. TakuMm o6pa3oM, M3yYyeHHBIE OTJIOKEHNA HaKaIJIMBAJINCh B TeueHue ~ 400 jer, BKIoYas MaJsiil
JIETHUKOBHIN nieproy. [I0BhIIIEHHOE COepXXaHNe XO0JIOJHOBOAHBIX BUIOB AUATOMEHN U CIIOP HAa3eMHBIX
pacTeHNH B HIXKHEM CJIO€ HCCJIEJOBAHHBIX OCAJKOB XapaKTEPU3YIOT XOJIOAHBIE KJIUMATHUYECKHE YCJI0-
BU, FOCIIOACTBOBaBIINE BO BpeMA Majioro e JHUKOBOrO nepruoaa. Hannune 10pcKuX, MEJIOBBIX U HEO-
TeHOBBIX BU/IOB CIIOP U IBUIBIBI B TOJIOIIEHOBHIX OTJIOXKEHUSAX CBUIETEJIBCTBYET O OeperoBou abpasuu u
MOCJIEAYIOIIEN TPAHCIIOPTUPOBKE MaTeprasia TeueHUAMU K MecTy oTbopa KepHa. FOxHbIe, cy6Tponuye-
CKH€ U TPOIMYECKHE BUJbI JUATOMEN B BEPXHEH YaCTU KOJIOHKU CBS3aHBI C UX [IEPEHOCOM TeYeHUSIMU
n3 Tuxoro okeana B CeBepHblli JleqoBUTHINI okeaH uepe3 bepuHros npoJuB. Pe3ysbTaTel OHMOCTpaTU-
rpa¢duuecKux aHaJIN30B CBUETEIFCTBYIOT 00 M3MEHEHUSIX OKPYXKalolel cpe/ibl 3a nocyiequue 400 e,
MPOSIBJIEHHBIX B JIOHHBIX OTJIOKEHUAX U3 CEBEPHOU YacTU UyKOTCKOTO MOPA.

Kitiouegeie csioga: UykoTckoe Mope, JOHHBIE OTJI0XeHUs1, MaJsiblil JJe JHUKOBBIN N1eprol, COBpeMeHHOoe
0CaJIKOHAKOIJIeHUe, IbUIbLIA, JUAaTOMOBBIE BOJOPOCIIU.

Jisa nutupoBaHua: BosiormHa E.I., Kynarumna H.B., Yepnsesa I'Il.,, HItypm M., Kosecuux A.H. Buocrtparurpadus
T03/THETr0JIOIIEHOBHIX IOHHBIX 0CAJIKOB U3 ceBepHOI yactu Yykorckoro mops // Limnology and Freshwater Biology. 2024. - No 2.
- C. 48-57. DOI: 10.31951/2658-3518-2024-A-2-48

1. BBeapenue

CoBpeMeHHOe TMoOTelieHre kiumara (Brohan
et al., 2006; Wilson et al., 2007) nIpuBOAUT K U3MeHe-
HUAM MPUPOJTHOM CpeJibl, KaK Ha KOHTUHEHTAaxX, TaK U
B oKeaHaX. OObEKTOM HAINX HUCCJIETOBAHUN SABJIAETCS
YyKoTCKOe MOpe, pacrnoJoxkeHHoe Mexay UyKoTKo! u
AnAckon U ABJIAIOIIeecsa OKpanHHBEIM MopeM CeBepHOro
JlenoBuTOro OKeaHa. 3a MocJIeJHUE AECATUIIETUSA CPe-
HEroJioBasi TeMreparypa BO3AyXa 3/1eChb IOBBICUJIACH,
YTO B 3HAYMTEJIBHOU Mepe OMpeNeINiI0 COKpalleHUe
iom@aan JeasHoro mokposa (Stone, 1997; Crane,
2005). Takue n3MeHeHUs HAXO/IAT CBOE OTpaXXeHUe U
B BEIIECTBEHHOM COCTAaBe JOHHBIX 0CaJKOB UyKOTCKOTO
mops (ActraxoB u np., 2018; BosoruHna u ap., 2018;
Astakhov et al., 2019; Vologina et al., 2019).

OTJMYUTESBbHON O0COOEHHOCTBhI0 UYyKOTCKOTO
MOpSI TI0O CPaBHEHHIO C JIPYTMIMHM KPAeBBIMU MOPSIMU
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CeBepHoro JIefJOBUTOTO OKeaHa SBJIAETCA JOCTATOYHO
BbICOKasA OuoJiornyecKas MPOAYKTUBHOCTb, OGYCJIOB-
JieHHass TPOHUKHOBeHNEM 0o0Jiee TEIIBIX THUXOOKeaH-
ckux Boj uepe3 Bepunros mposinB (OTOpOJHUKOB U
Pycatos, 1978; Grebmeier et al., 2006; Astakhov et
al., 2015). TIloaTomy GuocTpaTurpaduiecKre MeTOIbI
U3yYeHUsT JOHHBIX OTJIOKEHUH 3[1eCh WCKJTI0UU-
TeJIbHO BaXXHBI I HaXOJAT CBOE IHUPOKOE MpUMeHeHue
(Caumosa, 1994; de Vernal et al., 2005; Obrezkova et
al., 2023).

B crarbe TpUBOAATCA [OaHHbIE MaJIMHOJIOTHU-
YecKOTO0 UM JUaTOMOBOTO aHaJIM30B BEPXHUX CJIOEB
JIOHHBIX OTJIOKEHWE, OTOOpPaHHBIX B CEBEPHOH YacTu
YyKOTCKOTO MOps, TIO3BOJIAOIINE JIyYllle TOHATh MPO-
I[eCCHI COBPEMEHHOT'0 0CaJKOHAKOILJIEHUS B TOM Peru-
one CeBepHOTO JIe[JOBUTOTO OKeaHa.

© ABrop(s1) 2024. DTa paboTa pacnpocTpaHsi-
eTcs o MexIyHapoJHo! jiutieH3uel Creative
Commons Attribution-NonCommercial 4.0.
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2. MaTepuanbl M METOADI

Ocanky ObLIM MOJIyYeHBI BO BpPeMA MeXIyHa-
POAHOM 3KCIeJUIM Ha Hay4YHO-HCCJIeJ0BATEJIbCKOM
cynHe «[Ipodeccop Xpomos» B 2012 r. Kepn b16 (qyunHa
— 37 cm) orobpaH npo6ooTOOpHUKOM THHNA «boxcorer»
B ceBepHO1 yacTu YyKoTcKkoro Mops Ha riyouse 100 m
B TOUYKe ¢ koopAauHaTamu 72°32’37.8” N 175°59'42” W
(Puc.1). IlpoBeieHO MaKpOCKONMYECKOe OIKCaHNe pa3-
pe3a, CoIpoBOXAaeMoe IIPOCMOTPOM IIpeniapaToB-Mas-
KOB (smear-slides) Ha CBETOBOM MHKPOCKOIIE MapKu
SK14 (yBenuuenue x 100). Onucanue npenapaToB-Mas-
KOB BKJIIOUAJIO KaueCTBEHHYIO OLIeHKY I'PaHyJIOMeTpH-
YecKoro cocTaBa OCaJKOB, OIpefeiAJIoCh Hajuuue
TeppUreHHbIX U OMOTeHHBIX KOMIIOHEHTOB. IIpoBesieHO
JaTupoBaHue ocagkoB mo 2°Pb u '¥Cs (BosoruHa u
ap., 2018; Vologina et al., 2019). J[uaToMOBBIH U MaJIU-
HOJIOTMYeCKUI aHaJIM3bl BHIIIOJIHEHHI C IIaroM onpo6o-
BaHuA oT 1 cM Ao 2 cM. JJuaTOMOBBIN aHAJIU3 MPOBO-
auics 1o MetoAuke, onucaHHou B (OKyse u nip., 1969;
JuatomoBsle..., 1974) u pe3yJsbTaThl ObLJIM 4aCTHUYHO
ony6simkoBaHsl (Bosoruna u ap., 2018). Texuuueckas
ob6paboTka mpo0 [jiA MNaJIMHOJIOTUYECKOro aHaausa
BBITIOJIHAJIACH MO M3BeCTHOM Metoquke (Berglund and
Ralska-Jasiewiczowa, 1986).

3. Pe3ynbTaTthbl

Oty10)KeHUs1, BCKPHITEIe KepHOM b16, mpexncras-
JIeHBl IeJIUTO-aJIeBpuTaMu C He3HAuWTeJbHOH Ipu-
Mecbio mecka (Puc.2). OTHOCUTEJIBHO OJHOPOIHBIN
JINTOJIOTHYECKUI COCTaB CBUAETEeJIbCTBYeT O CTabuJib-
HOU 0O6CTaHOBKe ceqUMMeHTAaI[U! BO BpeMs HUxX 00pa3zo-
BaHusA. PesysbpTarTel AaTHpOBaHUA IOKa3bIBAlOT, 4TO
CKOPOCTh COBPEMEHHOI'0 OCaJIKOHAKOIIeHUs B TOYKe
otbopa koJIOHKU b16 cocramiser okosio 1 mm/TOfz.
Takum o0pa3oM, ocaAKU ABJIAIOTCA MO3AHEroJIoleHO-
BBIMM, UX BO3pacT pasBeH npumepHo 400 JeT u CcoOT-
BETCTBYeT OTpe3Ky oT MaJjioro jieJHUKOBOTO Ileproja
(MJIIT) ¢ 1600-1850 rr. H.3. 4O HACTOAILIETO BPEMEHH.
(Bosoruna u ap., 2018).

3.1. Pe3yAbTatbhl NAAMHOAOrMUYECKOI0
aHanM3a

OO0mee comgepxaHue CIOP U MBUIBLE B OTJIOXe-
HUSIX, BCKPBITBIX KepHOM b16, kosiebnercs ot 221 mo
637 sk3emrusipoB (Puc.2). ITo ocobeHHOCTAM cocTaBa
CIIEKTPOB MOXHO BBIJEJIUTH ABE CEeKIUHU.

Cekiua 1: 17-37 cMm. JIoMUHaAHTaMU ABJIAIOTCA
Picea obovata u Sphagnum sp. [{nsa uHTEpBaja Xapak-
TepHO OoJibllloe cofepxaHue crnop (46-54 %), oco-
6enHo Sphagnum sp. (30-38 %). IleuibLIa JepeBbeB
cocrasiAeT 19-28 % u npexacrassieHa rJIaBHBIM oOpa-
30M Picea obovata (13-21 %), Pinus sec. Cembra (2-4 %)
u P. sylvestris (2-4 %). Kycrapuuku (12-21 %) BcTpeua-
I0TCS peXe U COCTOAT B OCHOBHOM U3 Betula type Nanae
(6-13 %) u Duschekia sp. (4-10 %). ITeub1a Tpas (7-15
%) mpejcTaBjeHa TJIaBHBIM o6pa3omM Ericales (1-7 %),
Artemisia sp. (qo 3 %), Cyperaceae (mo 2 %) u pas-
HOTpaBbeM (2-5 %).
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Puc.1. Cxema YykoTcKOro Mopss € TOYKOH ot6opa
koJIoHKH b16. CTpesikaMy OTMeuYeHBl OCHOBHBIE TEYEHUS IO
(Stein et al., 2017): CIIT - cubupckoe mpuUOpPeXHOE Teye-
nue; TKT' — teyeHue kaHboHa ['epasnpg; TLK — Teuenue neH-
TpaJibHOro kanana; TKb — Teuenue kanboHa Bappoy; AIIT —
AnAckuHcKoe puOpexHoe TeueHue.

Cexknus 2: 0-17 cm. B aToi1 yacTu paspesa qomu-
HUPYIOT Picea obovata, Betula type Nanae, Duschekia
sp. u Sphagnum sp. Comepxanue cmop (43-51 %)
CHUXaeTcs U mpeAcTaBiaeHo Sphagnum sp. (29-37
%), Polypodiaceae (4-9 %), Lycopodiaceae (2-5 %).
KosinuecTBO mWBUIBLEL IepeBbeB MeHseTcs He3Hauu-
tesibHO (12 —28 %). XapakrtepHsl Picea obovata (8-20
%), Pinus sec.Cembra (1-4 %), Pinus sylvestris (1-4 %),
Betula type Albae (mo 2 %). B cmexkTpax oTMevaercs
6oJIbIlle TBUIBLBI KyCcTAapHUKOB (16-29 %), a MMeHHO
Betula type Nanae (8-14 %), Duschekia sp. u Salix sp.
(6-16 %). Ha neuibny TpaB npuxoautcs 9-12 %, B Tom
yucJe Ericales (1-5 %), Cyperaceae (10 4 %), Artemisia
sp. (1o 4 %), Poaceae (1o 2 %) u pa3yiuHbIX TpaB (2—4
%).

[To Bcelt koJyioHKe BcTpeuaercs a0 1.8 % mepe-
OTJI0XeHHBIX GopM HeoreHoBoro Bospacra (Tsuga sp.,
Juglandaceae, Carya sp., Myrica sp., Alnus sp., Quercus
sp., Betula sp., Corylus sp., Ulmus sp., Tilia sp., Osmunda
sp.) u 1o 1 % ¢opmM I0PCKOrO M MeJIOBOrO IepHoJi0B
(Cyathidites-type, Pinus protocembra, Gleicheniidites sp.,
Ginkgo sp., Cicatricosisporites sp.) (Puc.2).

3.2. Pe3yAbTatbl AMATOMOBOIO aHaAM3a

Pacnipefenienuie HauboJjiee TUIIMYHBIX JUaTOMeN
B OTJIOXEHUSX KOJIOHKHU b16 mpezcTaBjeHo B Tabaulle.
Bcero BmIsABJIEHO 54 TakcoHa mguaToMeil. B BuaoBoM
cocTaBe npeobJiafaloT IJIaHKTOHHEBIE GopMel (61.1 %).
CopepxaHue HepuTUdecKux BUAOB cocTasiieT 30 %,
OKeaHUYeCcKux — 26 % u cybnuropaybHbix — 18.5 %.

ApkrobopeasibHble U cybOoOpeasibHbie BUbI
nocturaioT 62.8 % ot obIero cogepaHus AUaToMer.
OTMeuaeTcs MPUCYTCTBHE I0XKHOOOpeasbHBIX, CyOTpO-
MAYECKUX M TPONMYECKUX BUJIOB, a TakXe NepeoTsIo-
JKEHHBIX ApeBHUX AuaToMell.
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Puc.2. KepH b16: pororpadus, TUTOJIOTUA U CHOPOBO-NBLIBIEBAS AUarpaMmMa. Y CJIOBHbIE 0003HAYEeHUS K JINTOJIOTUYECKOH
KoyioHKe: 1 — mesnuT, 2 — ajeBpuT, 3 — Necok, 4 — AuaroMeu. I[IprMeuaHre K COpoBO-NbUIbIIEBON aAuarpammMe: N — HeoreH, J-K

- 10pa-MeJL.

OKOJIO TOJIOBMHBI BCEX CTBOPOK IPUXOAUTCA
Ha cnopbl poja Chaetoceros Ehr. (mo 60 %) u BUIH
Chaetoceros sp. (o 28 %). Josia Coscinodiscus marginatus
Ehr. cocraBiser 0.5-8.3 %, Ch. mitra (Bailey) Cleve —
1.1-8.4 %. IloBhbillleHHOE cOjiepkaHle CTBOPOK 0OJIb-
IIMHCTBA BUOB OTMEYAeTCs B HIDKHEN 4acTH KOJIOHKU
(Cexuusa 1, Tabauna), rae AOMHHUPYIOT apKToOOpe-
aJIbHBIE, XOJI00JII0OMBBIe BUAB poja Thalassiosira:
Th. antarctica, Th. hyalina, a Takxe Bacterosira fragilis,
Coscinodiscus marginatus, Actinocyclus sp, Paralia sulcata
(Ehr.) Cl., Rhizosolenia hebetata (Bail.) Gran. 1 MHOrO-
yucJIeHHbIe TpeicTaBUTeu poAa Chaetoceros.

4. 06cyxpeHue

T'ostonieHOBBIE Ocaky YyKOTCKOTO MOPSA COCTOAT
IIperMyLIecTBeHHO M3 MaTepuasa, o0pa3oBaHHOIO 3a
c4éT pa3MbiBa JHA U abpasuu Oeperos (Ammunu, 2000).
Ha peuHoii cTok mpuxoautcs He 6osiee 7 %. B oTJio-
JKEHUAX ceBepHOU dYacTu UYyKOTCKOro MOps Teppu-
reHHble (¢paknuu Ipeo0JafaloT HajJ OHOreHHBIMU
KOMIIOHEHTaMHU.

B nanuHOJIOrMYecKHX  CHeKTpaXx  OCaJKOB
KOJIOHKM b16 B IjeJloM oTpaxkeHa JIeCOTYHIpoBasd U
TYHApOBas PpPacTUTEJbHOCTb, PpaclpOCTpaHEHHas Ha
nob6epexbe Yykorckoro mops. OTMmeuaercs npeobJia-
JlaHye MbUIbLBI KyCTaPHUKOB, TPaB U CHOp. B HixHel
YacTu paspe3a, COOTBETCTBYyMoIIel o BpeMeHu MIIII,
HabJofjaeTcsl MOBHIIIEHHWE COJAEepXaHWA CIOp, 4TO,
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BEPOSATHO, CBsA3aHO c 6oJiee XOJIOAHBIMM KJIMMaTHye-
ckuMu ycioBusaMH. [lo BceMy paspe3y BCTpedaloTcsA
IepeoTJI0’)KeHHbIe BU/IBI I0PBl, MeJia U HeoreHa (Puc.2),
yKasblBalolmye Ha OeperoByio abpasuio U IMOCJIeAylo-
1i1 mepeHoc TeueHUAMU. Pe3ysbTaThl aHanu3a Hcka-
XeHbl CyIeCTBeHHBIM cOAepXaHWeM IbLUIbLBEI XBON-
HBIX nopof (ocobeHHO eyn), Haubojiee BEpPOATHBIM
crtocoboM TNPUBHOCA KOTOPBIX SABJIAIOTCA TeUeHUs U3
bepnHrosa Mmops.

ITomaeJisoliee OOJILITMHCTBO JUAaTOMekH, HabJIIo-
JaeMbIX B JIOHHBIX OcajKaxX KOJIOHKMA b16 (moutu 2/3
BCEro BHJIOBOT'O COCTaBa), XapaKTEePHO JJI XOJIOJHBIX
BOJI BBICOKMX MMHKPOT. IlpucyrcTBUe [0)XHOOOpeasb-
HBIX, CyOTPONMYECKUX U TPOINUYECKUX BHUJOB CBA3AHO,
[0 BCell BEPOATHOCTH, C UX TPAHCIOPTUPOBKOU depe3
Bepunros nposus (Astakhov et al.,, 2015; Bosorusa
u ap., 2018), yueMy ciocoOGCTBYIOT OCHOBHBbIE TeueHUsA
(Grebmeier et al., 2006). I3MeHeHMs BUIOBOTO COCTaBa
1 KOJIMYeCTBEHHOTO COJiepXKaHus CTBOPOK B OCafKax,
TO3BOJIAIOT BBIAEJUTH ABa dTama 0CaJIKOHAKOIJIEHMS.
Bo Bpemsa ¢opmupoBaHusA OTJIOXKEHUI HUXHEN I0JIo-
BUHBI pa3pe3a Obuiu, 6e3 cOMHeHHUs, Oojiee HHU3KHeE
TeMIlepaTyphsl. OJTO BBI3BAJIO CHIXeHUe OuoJioruye-
CKOU MPOJAYKTHUBHOCTHU U MPUBEJIO K YBEJIMUEHUI0 UNC-
JIEHHOCTHM XOJIOJIOJIIOOUBBEIX BUOB pona Thalassiosira
(Tabnura) (BosoruHa u ap., 2018).

[TomyyeHHble MaTepuasibl XOPOIIO COOTHOCATCA
C BapualMusAMHU XHMMHYECKOr0 CcOCTaBa AOHHBIX OTJIO-
XeHUH, OTOOpaHHBIX B CeBepHOU dYacTh YUyKOoTCKOro
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Ta6smna. CofepxaHrie HauboJiee YacTO BCTPEUYEHHBIX BHUOB AUAaTOMEN B KOJIOHKe b16 (B % OT 00IIero KoJn4ecTna)
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2 0-1 3.7 | 2.6 1.1 12.4 | 5.7 59.9 4.0 | 0.15 0.5 0.3 | 4.0 0.9
3-4 1.3 | 1.0 4.1 3.4 1.1 41.7 4.3 1.5 3.2 09 | 1.7 3.0
5-6 1.8 | 3.5 2.2 2.4 3.9 47.5 5.1 0.6 2.7 1.1 | 3.1 3.1
7-8 1.5 | 2.3 1.7 5.4 6.2 49.4 3.2 0.8 1.9 0.9 | 0.6 2.6
9-10 | 3.2 | 1.8 0.9 12.4 | 5.8 35.1 4.5 0.5 3.6 09 ] 0.8 2.2
11-12 | 1.1 | 1.9 2.1 155 | 4.1 41.9 3.2 8.0 3.4 - 1.9 3.4
13-14 | 0.7 | 3.3 1.6 149 | 3.3 44.2 3.6 0.5 3.1 - 2.5 1.1
15-16 | 1.4 | 2.3 0.9 9.2 5.5 49.3 4.3 0.9 1.3 - 2.3 1.1
1 ]117-18 | 1.2 | 2.7 8.3 16.6 | 4.2 32.3 3.7 2.3 2.1 1.1 | 0.2 2.7
19-20 | 0.7 | 2.1 1.5 19.3 | 6.1 42.1 5.3 2.1 0.8 02 ] 12 2.8
21-22 | 1.3 | 4.2 1.1 22,5 | 5.3 32.1 3.3 1.7 2.0 04 ] 1.6 3.6
23-24 1 1.0 | 21 0.7 28.4 | 4.0 35.6 4.5 1.6 2.0 09 ] 18 1.4
25-26 | 1.5 | 2.0 1.3 25.1 | 5.2 29.4 3.3 3.1 4.1 2.5 - 1.3
27-28 | 1.3 | 2.1 1.0 28.0 | 4.0 27.3 4.1 3.4 3.0 1.3 ] 0.3 2.7
29-30 |1 09 | 1.3 0.5 149 | 4.3 40.3 2.9 1.6 4.5 0.9 | 0.2 0.2
31-32 | 0.6 | 1.1 0.5 14.7 | 2.6 45.1 4.1 2.7 2.6 0.1 | 1.0 1.5
33-34 |1 0.3 | 1.6 0.6 9.8 4.6 45.4 4.0 2.4 3.0 1.0 | 0.6 2.2
35-36 | 0.8 | 1.6 2.3 10.5 | 84 29.0 3.9 2.6 3.9 1.5 | 0.3 1.6
36-37 | 0.8 | 1.2 1.1 12.5 | 2.8 50.1 3.7 1.8 1.2 1.5 ] 0.8 1.2

Mops (Astakhov et al., 2019). Pe3ysibTaThl MaJMHOJIO-
TUYeCcKOro W MAaTOMOBOTO aHA/IM30B JOMOJIHAIT Teo-
XUMUYeCKre AaHHble IJis KepHa b16 u coriacymwTres ¢
PEKOHCTpYKIIMell J1eJJoBOM OOCTaHOBKU B ApKTUKe 3a
nocaenuue 300-400 ner (Astakhov et al., 2019).

5. 3aknioueHue

[TpoBefeHo AetanibHOe OnocTpaTUrpaduieckoe
ucciieqoBaHNe KOJIOHKU JOHHEBIX OTJIOXKeHU, 0ToOpaH-
HOU B CeBepHOMN YacTu UYyKOTCKOro MOps, YTO MO3BO-
JINJI0O PEeKOHCTPYHUPOBaTh YCJIOBUA OCAAKOHAKOILIe-
HUA B 3ToN yacTu CeBepHoro JIeJOBUTOrO OKeaHa 3a
nocaennue 400 jet. HuxxHAA yacTh pa3pesa obpa3oBa-
Jach BO BpeMsa Majtoro e JHUKOBOro nepuofa. J{yisa Heé
XapaKTepHBl XOJIOOHOBOJHBIE AUATOMEN U TOBBIIIEH-
HOe cojJiepkaHue CIIop Ha3eMHBIX pacTeHul. B ocagkax
BepXHelN 4YacTu KOJIOHKM, HaKOIIEHHHIX IOCJIe OKOH-
yanusa MJIII, korga npeobiaganu 6oJjiee Telible KJIU-
MaTu4ecKue YCJIOBHsA, OTMedaeTcs 3aMeTHOe COKpa-
IeHre XOJIOAHOBOAHBIX AUATOMeEN W CHOp Ha3eMHBIX
pacreHuii. Hannune 1oxxHOOOpeasibHBIX, CyOTpomuye-
CKHX U TPONMYECKUX BUJOB AUATOMEH B OTJIOXKEHUAX
ceBepHON JacTy UyKOTCKOro Mops 00yCJIOBJIEHO Iepe-
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HOCOM THXOOKEaHCKUX BOJ 4epe3 BepWHroB IpoJiuB
B CeBepHbili JleqoBUTHII oOKeaH. TpaHCIOPTHPOBKA
TBLIBLBI XBOMHBIX TOPOJ UM CIOp B palioH HCCJIeNo-
BaHMUsA OCYILECTBJIAETCA IPEMMYILECTBEHHO OKeaHU-
YyeCcKUMU TedyeHUAMHU U BeTpoM. [locTtyruienune ¢popm
I0PCKOI'0, MEJIOBOT'O ¥ HEOI'€HOBOI'O BO3pacTOB B I'0JIO-
LIeHOBBIe ocagKky YyKOTCKOro MOpsi IIPOUCXOUT, BEPO-
ATHO, B pe3yJibTaTe abpas3uu 6eperos U NocjaeIyoero
X IIepeHoca TeYeHUsAMU.

6. BaaropapHocTu

ABTODHI BEIpaXaroT 6J1aroqapHOCTh KOJLJIeraM U3
TOU JIBO PAH, EAWAG u 13K CO PAH 3a nomors B
0TOOpEe NOHHBIX OTJIOKEHUI, aHAJIUTUYECKYI0 paboTy U
o0cyxeHre pe3yJIbTaToB.

7. DuHaHcupoBaHue

HccnenoBaHue BHIIOJHEHO 3a CYeT TrpaHTa
Poccuriickoro HayuHoro ¢oHa Ne 24-27-00098, https://
rscf.ru/project/24-27-00098/. B paboTe YacTUYHO
3aferictBoBasiock obopypoBaHue LIKII «'eoguHamuka
U reoxpoHojorusa» UHctutyta 3eMHON Kopel CO PAH.
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