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The paper deals with an overview of marine geological investigations in the central East
Siberian Sea carried out in the frame of Leg 4 of the Transarktika-2019 expedition aboard R/V
Professor Multanovskiy. Because of its remoteness and severe sea-ice conditions, the East Siberian
shelf largely remains a “white spot” in terms of its paleoceanographic evolution during the
postglacial epoch and the Holocene. In early autumn 2019 the East Siberian Sea remained ice-free.
These unique conditions allowed to obtain box and gravity cores from different parts of the East
Siberian shelf and upper continental slope for future high-resolution paleoceanographic
investigations. An overview of research activities and the first results are presented.
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Introduction. Any assessment of the environmental transformation under the ongoing
global warming requires knowledge of the natural climate variability in the recent geological
past beyond the era of instrumental observations. This poses severe challenges, in particular in
the Arctic where the geological history of huge areas is only poorly explored. Over the past tens
of thousands of years, the Siberian shelf seas underwent large-scale transformations, from
flooding in the interglacial epochs to exposure and permafrost formation during glacial times.
Recently, new evidence of the existence of late Pleistocene ice sheets in the northeastern East
Siberian Sea (ESS) has been reported, while the size, age and reasons for the formation of these
ice caps remain unclear and require further detailed studies [Stein et al., 2010; Niessen et al.,
2013; Schreck et al., 2018]. No less important is the reconstruction of past water-mass variability
which depends on sea-level fluctuations, interaction of Atlantic and Pacific waters, river water
inflows, and the sea-ice regime.

Because of its remoteness and severe sea-ice conditions the ESS remains the least studied
of all Siberian shelf seas in terms of its paleoceanographic evolution. Geological investigations
were carried out between 160 and 200 m water depth in the central ESS [Gusev et al., 2012,
2013] and between 600 and 2000 m water depth at the northeastern continental slope [Stein et
al., 2010; Niessen et al., 2013; Schreck et al., 2018, Cronin et al., 2017].

Geological investigations during the 2" part of Leg 4 of the Transarktika-2019 expedition
aboard R/V Professor Multanovskiy (Murmansk — Vladivostok) were carried out at 19 stations
(Fig. 1, Table). For the first time, long gravity cores for paleoceanographic investigations were
obtained between 15 and 300 m water depth along the coast and in the central ESS. The major
goal of geological research is the reconstruction of the past glacial-interglacial environmental
variability in the ESS based on high-resolution multiproxy (lithology, micropaleontology,
geochemistry, stable isotope composition, absolute age determination) studies of sediment cores.
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Fig. 1. Location map of geological stations in the East Siberian Sea (see also Table 1).
Black dots and labels correspond to the stations where long cores (GKG, SL or KL) were recovered and surface
samples were taken; blue dots and labeling correspond to the stations where only surface samples were taken by
means of Van Veen grab sampler.

Puc. 1. Kapta BocTouno-Cnbupckoro Mopsi ¢ MOJI0KESHHEM CTaHIUH Te0JIOTHYECKOTo MpobooTdopa (M. Takke
Tabmx. 1).

YepHble KPY>KKH COOTBETCTBYIOT CTAHIIMSM, Ha KOTOPBIX MPOBOAMIICS TPOO0OTOOD € IMOMOIIBIO JHOUSpIATEIIS U
ynapabix Tpyook (GKG, SL unmu KL) Hapsiny ¢ oTOopoM mpo0 NOBEPXHOCTHBIX 0CAIKOB; TOIYObIC KPYKKU
COOTBETCTBYIOT CTAHIMSIM, HA KOTOPBIX MPOBOJMIICS OTOOP TOJIBKO MPOO MOBEPXHOCTHBIX OCAJIKOB C TOMOIIBIO
nHoueprnaresiss Ban Buna.

Methods and first results. In order to gain a wide-ranged view of the depositional
environment of the ESS geological sampling was carried out by a number of different kinds of
coring gear: box corer (GKG; 50x50x50 cm), gravity corer (SL; 3 - 5 m long steel barrel with
liner, diameter 12 cm, head weight up to 1 t) and square-barrel gravity corer (KL, 15x15x300 cm
without liner, up to 1 t head weight) (Fig. 2). With a maximum winch load of 1.5 t core recovery
was limited.

235



Penveg u uemsepmuunvie obpasosanus Apkmuxu, Cybapkmuxu u Cegepo-3anada Poccuu. Buinyck 7. 2020

Site survey of the horizontal and vertical distribution of the sediment cover was
conducted by means of continuous sub-bottom profiling (KODEN echo sounder, digital -
Broadband type CVS-FX1, 38 to 75 kHz).

Fig. 2. The box corer (50x50x60 cm, Oktopus 2500, Oktopus GmbH, Kiel, Germany) allows for an undisturbed
sampling of near-surface sediments of 0.25 m? and a downcore penetration of max. 50 cm (upper panel). Long
sediment cores (lower panel) were obtained by a the gravity corer (3 - 5 m long steel barrel with liner, diameter 12
cm, head weight up to 1 t, GC 125, Oktopus GmbH, Kiel, Germany) and a square-barrel gravity corer (15x15 cm, 3
m, HYDROWERKSTAETTEN, Kiel, Germany).

Puc. 2. Bonbmioi kopobuatseiii naouepmnares (50x50x60 cm, Oktopus box corer 2500, Oktopus GmbH, Kiel,
Germany) no3BoJisieT 0OTOMpaTh HeHapyIIeHHbIe OcaaKy ¢ Tuiomanu 0.25 M’ i Ha riyouny 10 50 cM (BepxHsis
MaHesb). J|TMHHBIe KOIOHKH 0CaIKOB (HIDKHSIS MaHeIb) OB MOTYYEeHBI ¢ TOMOIIBIO KPYTIIOH yAapHOi TpyOKH
(mmamerp 12 cm, makc. mmHa 5 M, GC 125, Oktopus GmbH, Kiel, Germany) u ¢ moMoiis0 KopoO4aToro y1apHoro
npoboordopuuka (15x15 cm, make. mmHa 10 5 v, HYDROWERKSTAETTEN, Kiel, Germany).

Onboard surface samples (uppermost 1 cm) were obtained from box corers and in case
the surface was properly preserved from Van Veen grab samplers. Surface samples for
microfossil study were collected with the use of 10x10 cm metal frame and stained with a Rose
Bengal ethanol solution in order to further distinguish alive specimens (colored) from dead ones

(non-colored). Bulk surface samples were stored in plastic bags and frozen. In total, surface
sediments were sampled at 19 stations (see Fig. 1).
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Table 1. Geological and surface sediment sampling in the East Siberian Sea during Leg 4 of Transarktika-2019
expedition.
Sampling operation;: GKG — giant boxcorer; SL — round gravity corer; KL — square-barrel gravity corer 15x15 cm, G
— Van Veen grab sampler.
Tabmuma 1. ['eonorndeckoe onpoboBanne 1 0TOOP MPOO MOBEPXHOCTHBIX 0CAAKOB B BocTouHo-CrOMpCcKoM Mope B
xoze 4-ro stamna skcnenuiwn T pancapkruka-2019.
HMcnonp3oBannoe obopynoBanue: GKG — ruranTckuii KopoOUaThlid AHOUYEpIIATeNNb; SL — Kpyriias ynapHas TpyOka;
KL — xopoGuatsiii yaapHsIit mpodooTbopHuK 15%15 cM, G — mHOUYepnaTens Ban Buna.

Station Sampll_ng Latitude, Longitude, E | Water depth, m
operation N

TAI9M160 GKG 77°59.003' 155°30.261' 73
SL 77°59.005' 155°30.276' 73

TAIIM163 G 76°30.138' 155°30.860' 49
TAIIM169 SL(1) 73°14.209' 155°29.287" 34
SL(2) 73°14.211' 155°29.278' 35

G 73°14.208' 155°29.279' 35

TAI9M170 SL 73°06.051' 157°59.808' 20
G 73°06.034' 157°59.783' 21

TAIOMI172 SL 72°06.118' 155°28.618' 16
G 72°06.118' 155°28.607" 16

TAI9M173 G 71°42.988' 155°27.685' 15
TAIIM174 G 70°14.133' 165°03.030' 17
TAI9M176 G 71°59.780' 165°00.252' 25
TAIOM177 GKG 72°44.602' 165°00.369' 28
SL 72°44.600' 165°00.377" 28

TAIIM178 G 73°29.833' 164°59.247 30
TA19M180 SL 75°10.371' 164°57.967" 60
G 75°10.367" 164°58.060' 61

TAIIM182 SL 76°18.175' 161°47.576' 63
G 76°18.155' 161°47.566' 63

TAIIM185 SL 76°40.484' 167°00.440' 204
G 76°40.346' 167°00.393' 207

TAI9M187 KL 76°56.071' 169°34.842' 293
G 76°56.253' 169°34.158' 291

TAIIMI191 G 75°08.984' 175°18.912' 189
TAIIM192 G 74°44.660' 175°18.804' 88
TAI9M195 GKG 72°45.761' 175°17.850' 44
SL 72°45.767' 175°17.842' 46

TAI9M196 GKG 72°00.581' 175°16.501" 38
SL 72°00.577 175°16.493' 38

TAIIM197 GKG 71°14.479' 175°15.586' 39
SL 71°14.478' 175°15.734' 39

Box-core sections from five locations (TA19M-160, TA19M-177, TA19M-195, TA19M-
196, TA19M-197; see Fig. 1, Table 1) were photographed and described onboard (Figs. 3-7).
The sediment sections were sampled continuously in 2 cm thick slices and frozen. Additionally,
2 liners (diameter 12 cm) were taken vertically from each box core for shore-based analyses. The
sealed liners were stored at temperatures of around 5 ° C in thermoboxes in the ship hold.
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TA19M-160

77°59.003' N 155° 30.261' E

Vessel name/Date Hamvenosanie cyana / aura

GKG/Bokckopep
Station number Hostep crasmum Latitude/ LongitudeTeorpadimieckse koopausarst Sampler MpoGoorGopaink
HUC "M eccop MynbTaHOBCKMI" CeBepo-3anajHas 4acTb chn_wno-CuSmpcxoro MOpS.
25/09/2opfs;b 2346 GMT NW st Sberian Ses. 22cem
ya ny6uHa 73 m. Water depth 73 m.

Location/Water depth Mectonooere/ T 1yomma sops

Recovery Lt soiosin

Surface / XapaktepucTtuka

The surface is even, yellowish brown (10YR5/6) silty sandy clay, with some gravel
inclusions, full of water, oxygenated, bioturbated, polychaete tubes, live polychaetes and isopods.

NOBEPXHOCTU

t°surf.=-0.9°C, -1.2°C

t°10 cm=-1.8°C

Lithology || Interval || Colour | Core photo Description
Nuronorusa ||WHTepsan|| LleeT |®oto konoHku OnucaHue
= Yellowish brown silty sandy clay, with some gravel inclusions, oxygenated,
0-4 10YRS5/6 bioturbated, polychaete tubes. Lower boundary sharp due to colour change.
4-15 2.5Y4/3 Olive brown silty sandy clay, with some gravel inclusions, bioturbated,
- . brownish colour in worm burrows, inclusions of clayey clasts. Lower
boundary gradual, downwards colour turns into gray.
15-22 5Y5/1 Gray silty sandy clay, dense.
-
40
cm
LEGEND YCHNOBHBIE OBO3HAYEHMUS
Organic and sulphide spot
i S I R S —-
Silty cl ic i ; :
Rndepaperur = Bk aRtedgroanic ich lenses Enorypaam
e TemHouBeTHble JNIMH3bI U NPpOCNOn,
i}!"espv” oboraweHHbie OpraHnkon
Sand clast:
L.l Sand Flecaniie BrnioueHin
= Mecok ——— Lamination
ar Gravel/pebble ==—— Cnowucrocts
r [pasuit/ranbka

Fig. 3. Onboard lithological description and photo of sediment surface and GKG core section TA19M160.
Puc. 3. JIutonornyeckoe onucanue u (oTo MOBEPXHOCTH ocaka U pazpesa kononku GKG TA19M 160,

BBITIOJTHEHHBIE B pelice.

To study the temporal and regional changes in the sedimentary environment of the ESS
long sediment cores (up to 5 m) were taken at 12 locations (see Fig. 1, Table 1) between 16 and

293 m water depth.
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full of water, polychaete

The surface is uneven, olive gray (5Y5/2 olive gray) clayey silt, oxygenated,

burrows, live amphipods.

TA19M-177 72° 44.602' N 165° 00.369' E GKG/Bokexopep
Station number Hosep craniuie Latitude/ LongitudeTcorpadussccxne xoopausaria Sampler IpoGootGophink
HUC "Mpodeccop MynbTaHoBCKMi" LeHTpanbHas 4acTb BocTouHo-Cnbupckoro Mops.
30/09/2019. 04:17 GMT Central East Siberian Sea. 43 cm
pisshrimione i g ; Mny6uHa 28 m. Water depth 28 m. I~
Veael rtinied Date - HAMMS Gt g, i Location/Water depth Mecronogcie/ [nyomna sops Recovery JLuiwa xonomki
Surface / XapakrepucTvka noBepxHocTn t°surf.=-1.4°C

t°10 cm=-1.6°C

Lithology || Interval [| Colour || Core photo Description
TNutonorus |[WHTepsan|| Liser |[®oto konoHku Onucanve
5/2 Olive gray clayey silt, oxygenated, full of water.
w
2.5Y5/1 Gray clay, dense, massive, plastic, with organic
and sulphide spots.
TA19M-195 72°45.761'N 175°17.850' E GKG/Bokexopep
Station number Hosmep cranut Latitude/ Longitudeleorpadseckine koopaumaris Sampler lpoGootBophink
HWC "Mpodpeccop MynbTaHoBCKMi" tOro-BocTouHas YacTe BocTouHo-Cubupckoro Mops.
03/10/2019, 20:30 GMT SE East Siberian Sea. 30cm
et = ny6uHa 44 M.WaterdePthM m. 7 g
fessel name/Date Hanmenosause cyama / sara Location/Water depth Mectononomesme/lyGuna sops ecovery Lumsa xotoukn
Surface / Xapakrepuctuka noBepxHocTu t°surf.=-1.4°C
The surface is relatively even, light brownish gray (2.5Y6/2), sandy silty clay, t°10 cm=-1.9°C
oxygenated, full of water, bioturbated, polychaete tubes, live brittle stars and isopods,
Nucula tenuis bivalve.

Lithology || Interval Colour || Core photo Description
Nutonorus |[WHTepsan|| LiBeT |[®oto konoHku OnucaHue
-1 5Y6/2 Light brownish gray sandy silty clay, oxygenated, bioturbated,
* \K full of water. Sharp lower contact.
Gray silty clay, with numerous dark gray spots, interlayers
1-30 2.5Y5/1 and lenses of organic matter and sulpides. Smell of H,S.
Bioturbated by polychaete burrows down to 20 cm.
5Y4/1
(organic
and
sulphide
spots)

Fig. 4. Onboard lithological description and photo of sediment surface and GKG core sections TA19M177 and
TA19M195 (for the Legend see Fig. 3).
Puc. 4. Jlutonornueckoe onucanue u GoTo MOBEPXHOCTH ocajiKka 1 paspesa komoHok GKG TA19M177 u
TA19M195, BoinoaHeHHbIE B pelice (YCI0BHbIE 0003HaYeHUs Ha puC. 3).
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TA19M-196 72°00.581'N 175°16.501' E GKG/Boxexopep
Station number Homep crantuun Latitude/ Longitudel corpadimieckire soopuiars Sampler TpoGootGopuin
HWC "Mpodbeccop MynsTaHoBCKUiA" tOro-BocToyHasn YacTb BocTo4Ho-Crbupckoro Mops.
04/10/2019, 02:46 GMT SE East Siberian Sea. 43 cm
b .m,'“ i . ny6wHa 38 m. Water depth 38 m. -
essel name/Date Hanvenoanme cyma / aara Lotstion/Waker depth Mecromaaomniac/T xyGums wops Recovery JLunna soonin
Surface / Xapaktepuctuka noBepxHocTu t°surf.=-0.8°C
The surface is uneven, light brownish gray (2.5Y6/2), silty clay, oxygenated, t°10 cm=-1.2°C

full of water, strongly bioturbated, numerous live polychaetes, brittle stars,
isopods, holothurians.

Lithology || Interval || Colour || Core photo Description
Nutonorus ||HTepsan|| LiseT |[|®oTo konoHkn Onucaxue
0 Light brownish gray silty clay, oxygenated, bioturbated, full of water.
0-6 2.5Y6/2 Sharp lower boundary.
Gray silty clay, mottled, with numerous dark gray spots, lenses and
6-43 2.5Y5/1 interlayers of organic matter and sulphides. The thickest interlayer is
1 O— found at the depth of 7-9 cm. Inclusions of coarse-grained sand and
5Y4/1 gravel. Sediment gets denser close to the base. Strongly bioturbated by
(organic polychaete burrows, a live polychaete was found at the depth of 8-18 cm
-1 an'g At the depth of 29 cm a gastropod shell Cylichna sp. was sampled
sulphide for “C dating.
20 o) ,
cm
TA1 9M'1 97 71°14.479'N 175° 15.586' E GKG/Boxkekopep
Station number Hosep cramum Latitude/ Longitudel corpadiieckine moopusars Sampler IpoGootGopimk
HUC "Mpodbeccop MynsTaHoBCKMiA" HOro-BocTouHas 4acTb BocTouHO-CuBMpCKoro Mops. a4
: SE East Siberian Sea. cm
04/10/2019, 09:26 GMT yBwria 30 m. Watar dapth 39 m.
Vessel name/Date Hanmenosanse cyma / gara Location/'Water depth Mecronoaomenne/TiyGina mopx Recovery Jlmua soaonxn

Surface / XapaktepucTuka noBepxHocTu t°surf.= -0.5°C

The surface is relatively even, light brownish gray (10YR6/2) sandy clayey silt, t°10 cm=-1.3°C

with inclusions of coarse-grained sand, oxygenated, full of water, bioturbated,

live polychaetes and brittle stars.

Lithology || Interval || Colour || Core photo Description
INutonorus ||HTepsan|| LiseT |[|®oTo konoHkn OnucaHwve

02 10YR6/2

Light brownish gray sandy clayey silt, with grained s

j ted. Sharp lower boundary,
Gray sandy clayey silt, mottled, numerous dark gray pots, lenses and
interlayers of organic matter and sulphides, with inclusions of gravel and
pebbles (at 14 cm a big black coloured pebble 3.5x1.5 cm was sampled).
The sediment is bioturbated by polychaete burrows down to 15 cm.

At the depth of 17 cm a crushed shell of Macoma sp. was sampled
for "'C dating.

2-34 2.5Y6/1

5Y4/1
(organic
and
sulphide
spots)

40

50
cm

Fig. 5. Onboard lithological description and photo of sediment surface and GKG core sections TA19M196 and
TA19M197 (for the Legend see Fig. 3).
Puc. 5. JIutonormueckoe onucanue 1 (poTo MOBEpXHOCTH ocaaka u pa3pesa koaoHok GKG TA19M196 u
TA19M197, BeimonHeHHBIE B petice (YCIOBHBIE 0003HaYeHUS Ha pHC. 3).
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A wet lab for geological work was not available. For this reason, no measurements could
be carried out on the sediment cores and no sub-samples could be taken on board. Only the core
catchers were packed in liner and plastic bags and frozen. The sediment cores were stored in
sealed liners (up to one meter in length) at temperatures of around 5°C in the ship hold and the
cold storage of R/V Professor Multanovskiy. After the expedition sediment cores and samples
were transported from Vladivostok to Saint Petersburg (AARI, Otto Schmidt Laboratory for
Polar and Marine Sciences) in a closed cold chain (frozen and = 4°C) with air freight.

The sedimentary regime of the ESS is characterized by oxygenated, bioturbated (up to
15-20 cm), unconsolidated, fine-grained surface sediments (Figs. 3-5). Light brownish gray
sandy clayey silts with coarse-grained sand inclusions are typical for the southeastern ESS
(TA19M195, 196, 197) between 38 and 44 m water depths, whereas olive gray clayey silts are
typical for the shallow central ESS (TA19M-177). Yellowish brown silty sandy clays with gravel
were recovered in the northern ESS (TA19M-160) at 73 m water depth.

Sea-floor temperatures vary between -1.4°C (TA19M-177, 195) and -0.5°C (TA19M-
197) at the surface and 10 cm below the surface between -1.2°C (TA19M-19) and -1.9°C
TAL9M-195).

Overall, the recovered sediment cores from the ESS provide highly valuable archives of
the paleoenvironmental history in this remote area which is of particular importance for sea ice
formation in the Arctic Ocean. Since the area is influenced both by Atlantic Water advection
along the continental margin and by Pacific Water influx through the Bering Strait,
investigations of the recovered sediments may give important insights in the interplay of ocean
currents, sea level rise, and river run-off which are needed for a better understanding of past,
present and future environmental changes in the Arctic.
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MOPCKHUE I'EOJIOI'NMYECKHE U ITAJIEOOKEAHOJIOI'MYECKHUE
HNCCIEJOBAHHUA B BOCTOYHO-CUBUPCKOM MOPE B PAMKAX 4-I'0 OTAIIA
IKCHEANINHU «TPAHCAPKTHUKA-2019»

*
'Kaccenc X, 23" Tandenxoea EE., vansx A.B., 5Kpbm06 A.A., 5che6 E A,
3 Ny
Maxomun M.C. u Hayunsiti cocmag 3Kkcneouyuu

'TEOMAP I'enbMromsi HenTp no usyuenuro Okeana B Kune, Kunp, 'epmanus
MI'Y um. M.B. JlomonocoBa, MockBa, Poccust
SOI'BY «AAHUN, Cankr-IlerepOypr, Poccus
*®I'BY «BCET'ENy, Cankr-Ilerepoypr, Poccus
*dI'BY «BHUMOkeanreonorusy, Cankr-Ilerepoypr, Poccus

B cratbe mpencraBneH 0030p MOPCKHX TI'€OJIOTHYECKHUX HCCIECIOBAHUI B IIEHTPAIHHOM
yacth BocTouHo-CHOMpPCKOTO MOps, BBINOJHEHHBIX B paMKax 4-To 3Tama SKCHEIUIUH
«Tpancapkruka-2019» na 6opty HUC «IIpodeccop MynsranoBckuii». 13-3a cBoeil yianeHHOCTH
U CYPOBBIX JIEJIOBBIX ycloBUil BocTouHo-Cubupckoe Mope octaercsi «OejbIM MATHOMY» C TOYKH
3peHUs]  PEKOHCTPYKUMKM  M3MEHEHHM  NaJ€O0OKEaHOJOTHMYECKMX  YCJIOBUH B NEPUON
MOCIIENIeTHUKOBBS U TosolleHa. B nepBoit monoBune ocenu 2019 rona Boctouno-Cubupckoe Mope
ObUIO CBOOOMHO OTO JbJa. JTa WCKIIOUWTEIbHAs NMPUPOJHAs CHUTyallMs I03BOJMJIA OTOOpaTh
CEIMMEHTAI[OHHBIE KOJIOHKH C IIOMOIIBIO JTHOUCPIATEIIS M yJaPHBIX TPYOOK B PA3IMIHBIX YacTIX
menbha U BEepXHEH 4YacTH KOHTHHEHTAILHOTO CKJIIOHA BocTouHo-CHOMpCKOTO MOps, KOTOpPBIE
BIIOCJICAACTBUN OYyIyT MCIIOJNB30BAHBI JUISl IETAIbHBIX MaJCOOKEAaHOJIOTHIECKUX HCCIeA0BaHui. B
CTaThE MPEICTaBJICHBI 0030p 3KCIEIUIMOHHBIX TI'€OJIOTHYECKHX paboT M HEKOTOPhIE IepBbIC
PE3yJIbTATHI.

KnroueBsle ciioBa: mopckas eeonozus, nareookeanonozus, Bocmouno-Cubupckoe mope.

MOPCKUE I'EOJIOT'HMYECKHUE U ITAJTEOOKEAHOJIOI'NMYECKHE
HNCCIEJOBAHHUA B BOCTOYHO-CUBUPCKOM MOPE B PAMKAX 4-I'0 OTAIIA
IKCHEANINU «TPAHCAPKTHUKA-2019»

(pacmmpeHHbIil pedepar)

B pamkax 2-oii uvactm 4-ro drtana skcneauuuu «TpaHcapkruka-2019», KoTOpBIit
NpoXoaWsl 1o Mapupyry MypMaHCK-BiaaguBOCTOK, COBMECTHOM pPOCCHUUCKO-TEPMAHCKOMN
TPYNIONW HMCCIENO0BATENEN MPH y4aCTUM WICHOB HAYYHOIO COCTaBa JKCHEAMIIMM M KOMaHIbI
HUC «IIpodeccop MynbTaHOBCKHUI» OBLIN MPOBEACHB MOPCKUE T€OJIOTHUECKUE UCCIEIOBaHUS
B Bocrouno-Cubupckom mope. M3-3a cBoeil yZaJ€eHHOCTHM M CYPOBBIX JIEJOBBIX YCIOBHUH
BocTtouno-Cubupckoe Mope — HauMeHee U3y4eHHOEe U3 BCeX apKTHUecKux Mopeil EBpasun kak ¢
TOYKH 3pPEHMSI COCTaBa €ro JAOHHBIX OTJIOKEHUH, TaK M C MO3UIHUI PEKOHCTPYKLUUU W3MEHEHUN
MAJI€0OKEaHOJOTHYECKUX YCIOBUM B TEpUOJ TOCIENETHUKOBbS M TrojolieHa. B mepuon
skcneaunu oceHbro 2019 roga Boctouno-Cubupckoe Mope ObUIO MONTHOCTHIO CBOOOIHO OTO
JbAa. DTa UCKIIOYUTENbHAs MPUPOAHAsl CUTyalusl MO3BOJMJIA OTOOpAaTh KOJIOHKH OCaJKOB B
pa3IMYHBIX YacTAX IIenabpa M BepXHEM YacTH KOHTMHEHTAIBbHOTO CKIOHAa. Bcero Obu1o
BBITIOJIHEHO 19 cTaHmuil reosormyeckoro mpoOootrdopa B auana3one rryowmH ot 15 mgo 293
METPOB.

Kosnonku orOMpanuch ¢ TOMOMIbIO HEMEIKOro o0OpyHOoBaHUs, IPEICTAaBICHHOIO
TUTAHTCKUM ~ KOpoOYaTelM  JHouepraTeneM  (OOKCKOpEepoM), IO3BOJIIONIMM  MOJIy4aTh
HEHapYIIEHHbIE OCAJKH MOIIHOCTBhIO 70 50 cM, a Takke yHAapHBIMH TpyOKamu, KpPyTjoul ¢
auaMeTpoM 12 CM ¢ TUIAaCTHKOBBIM BKJIAJBIIIEM BHYTPH, U KopoOuaroil pasmepom 15x15 cwm.
KonoHkn ocankoB, MOJydeHHBIE KPYrJIoW YIOapHOW TPyOKOW, MaKOBAJIWCh B JIAWHEPHI IS
MOCJEIYIONEro u3yueHus B adoparopuu. KosoHkH, moxydeHHbIe OOKCKOPEpOM M KOpoOuaToit
ylapHOW TpyOKoOii, CHadajga HCCIelIOBalMCh Ha OOpTYy, a MOTOM TAaKXe YIaKOBHIBAJINCH B
JaifHepbl AN TMOCTENyIoIero uccienoBanusd. V3ydenue Ha OopTy BriIoyaio B cels
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JMTOJIOTUYECKOE OMUCAHNE TIOBEPXHOCTHOTO 0CA/IKa U Pa3pe30oB KOJOHOK, poTorpadupoBaHue U
otbop mpob. Ilocnenmnue oTOMpanuch TOIBKO M3 OOKCKOpepa M BKJIOYAIM B ceOS MPOOBI
MOBEPXHOCTHBIX OCAAKOB (BepXHHUIl | cM) M HEMpepbIBHO OTOOpaHHBIE MO pa3pe3y 00pasibl
0CaJIka MOIIHOCTBIO 2 cM. OOpasipl MOBEPXHOCTHBIX OOpa3lOB Ha pPa3HbIC BHIbI aHAIH30B
oTOMpanuch Takxke u3 nHouyepnarens Ban Buna B ToM ciyyae, eciiy MOBEPXHOCTh Ocajika Oblia
HeHapymeHHoW. OtoOpaHHBIE 00pa3lbl, MTOMUMO O0pa3OB Ha HCCIEIOBAHHE COBPEMEHHOM
MHUKpO(hayHbl, 3aMOpaXuBaIrch. OOpa3ibl g U3ydeHUs] MUKPO(ayHbl TOMEUIATUCh B EMKOCTH
CO CIIUPTOBBIM PAaCTBOPOM KpacUTENsl OCHTaIbCKOM PO30BOM, YTO B IOCIEIYIOLIEM ITO3BOJIHUT
OTJENUTH JKUBBIE SK3EMIUIIPHI (IPOKpAILICHHbIE) OT MEePTBBIX. [loBepXxHOCTHBIE 00pa3Ibl ObLIH
oroOpanbl Ha 19 craHumusax; OOKCKOpepOM OBLIM IMOJYYEHBI 5 pPa3pe30B; OJUH pa3pe3 ObLI
oroOpan kopoO4aroil ymapHoil TpyOKo#; a Kpyrjod ymapHOW TpyOKol ObuIM TOIydeHbl 12
KOJIOHOK OCaJIKOB JUTMHOHU 10 5 M. Bce ocanku Obutn TpancnoprupoBansl B . Cankt-IlerepOypr
(AAHUWM) nna xpaHeHus U MOCIEAYIOIIET0 U3yYyeHUs B COBMECTHOM pOCCHICKO-T€pMaHCKON
nabopaTopuu MOPCKUX U NMOJIApHbIX uccaenoBanuii um. O.10. IlImunra.

B nenom, nonydeHHbIe KEpHBI 0CaIKOB U3 BocTouH0-CHOMPCKOTO MOPS IPEAOCTABIISIOT
co00il LIEHHBI apXWB JAHHBIX 0 W3MEHEHHWIO MaJICOCPEAbl 3TOTO OTHAJICHHOTO pEruoHa,
UTPAOIEro CYHIECTBEHHYIO pPOJb B Iporecce oOpa3oBaHUs MOpckoro jbna B CeBepHOM
JlenoButom okeaHe. [1oCKOJIBKY HCCIIEIOBaHHBIM PETMOH HAXOJUTCS MMOJ BO3JCHCTBHEM Kak
aTJIIAHTHYECKUX BOJ, PACHPOCTPAHSIOMIUXCS BIOIb €r0 KOHTHHEHTAJIBHOW OKpaWHbI, TaK W
THUXOOKEAHCKUX BOJ, IMOCTYMAIOIIUX Yepe3 BepHHroB mposmB, M3yuyeHHE IMOIyYCHHBIX KEPHOB
MOPCKHX OCaJKOB JacT BaXXHYI0 HH(POPMALHIO O B3aMMOACHUCTBUM OKEAHCKHX TECUCHHIA,
HOJBEME YPOBHSI MODSI U BIMSHHUM CTOKAa PEK, KOTOpask HEOOXOJuMa JJIsl JTY4IIero TOHMMAaHHSI
MPOILIBIX, HACTOSIIIUX U OyIyINX U3MEHEHHUI OKPYKAIOIIEH cpeibl ApKTHKE.
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