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YTO BbIJ1O OO CNO?
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ACEX — Arctic Coring EXpedition — 2004 — IODP302
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ACEX — Arctic Coring EXpedition — 2004 — IODP302
Terminal Depths:

Site MOOO1

Site M0002: 272.7 m
Site M0003: 15.0 m
Site M0004: 427.9 m

3A2A 1A
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ACEX — Arctic Coring EXpedition — 2004 — |IODP302
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ACEX — Arctic Coring EXpedition — 2004 — IODP302

0 1 2A 3A 4A 4B 4C ALL Length (mj Core recovery
B = i ] 31 Hole Cored  Recovered (%)
X £
| | g MODO2A 271.69 213158 78.5
— RADDD3A 15.00 14.85 oo
50 — BADDDSA 157.59 7841 408
T hDODD4B 11.00 7.1 66.5
: hADDDSC 40.19 25.34 63.1
A Totals: 405 47 330.04 68.4
100 — & 1 A D
_ = . ﬂu ™
— ..‘ § & é / ‘ _»;
150 — : ' & 5 "  ¥ o R
£ ¥ \ A :
= 200 —| R R BEaty
E_ _ R “ AL :
a | — T — ; . B R :
— —=r—1 : & F . .'. 4‘ o ’ X 5% ) 4
| ‘—'Ell-.. E -2 2 .-:‘ 5 7 \ it £
350 — B ‘ : = g :
— I 5 1 2k ' ‘ - ‘
400 — E l \

Mono.qe>|<|-|a;| HayJyHas KOHd)epeHu,vm «KNMO- 2018y, CI'I6FY W A et



CNoO: ®OPMUPOBAHUE EBPA3VUNCKOIO BACCEVHA

55 Ma GkR
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NMAJNIEOINEH — GREENHOUSE

IODP Exp. 302 (ACEX) TOC (%) 813C (%o) Hole 4A 8 Croe

core

Lith.Unils Cores Rec. 0
195 eSSl 14,5 (g gl 1
H2?
ETM2
215 370 %
235 $
3
255 81 375
2
3 )
.C _‘6 L J—
o g 7 " Coring Gap | 7 = )
s 5 >
295 . <ot ~
~TeggeRsas |Azolla) e
315 T T — " Coring Gap -
.. : ..&"'.... PETM
0—%__“ :
335 2 ] e
< .o e
S| o pee—mee— ||
w
355 g— Coring Gap .
w
r‘—’— Elmo -—"""Wlh.T - 350 . ' - - k;?
375 ‘h o : {PETMK _— "h“_ . -32 -30-28-26-24"
_ . .4-77' : T v e '.uo. % VPDB)
395 - .
o s« Stein R, GRL, 2006 &, Sluijs et al., Nature Geo, 2009

[TaneoreHoBLle TepMarbHble COBLITUA MapkupytoTcs obeaHeHnem Copr nsotonom 13C.

‘ MonopaexHasa Hay4yHasa koHdepeHuua «KUMO-2018», Clolry



NANEOLEH-9OLUEHOBbIA TEPMAJNbHbIA MAKCUMYM (PETM)

NMo3aHuu NMNaneoueH — PaHHUM SoueH TEXss'  TEXss
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Sluijs et al., 2006
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NMPECHOBOAOHOE COBbLITUE «AZOL
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NMPECHOBOAHOE COBbITUE «AZOLLA» — CPEOHUIN 30LIEH
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Core 2A 55X-5, 30-42cm image = ;
12 cm length core photo ke
241.00 med

241.12 med

Light microscope image of
contents of unp

light-coloured lamination
indicated by white arrow ——>~
in core photo

Near-pure biosilica .
comprising 2 or 3 dominating diatoms
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BUOKPEMHUCTbIE OTNOXEHUA — CPEOHUU QO0LIEH

Ay
E K growing season
,

V|

Increased hydrological
cycle in middle Eocene

B¥ Chrysophytes living and encysting in “ ‘ ,

oxygenated, fresher surface water s TN TI L

’ chrysophytes .

strong ha’locl/ne — diatoms + ebridians C 50 utrients

""" ovic-anesie DU 2o s 1 Do ot aloCTE
” LR bathed in saline, trappe ted putricline

Anaulus anoxic, subsurface water assoC

Iamlnod seents
Lomonosov

Trinacria

entilation episodes.
e.q.. saline, Oz« and
Si-rich water

water column_ re_dox
state uncertain in
deeper basins

Ebridians living in oxic-suboxic subsurface
euphotic saline layers where they feed on
diatoms and chrysophytes from below.
Photosynthetic symbionts meant some may
have been capable of living in very low

. oxygen. However, it is uncertain if photic

' zone anoxia existed at this time.

Diatoms living in oxic-suboxic subsurface
euphotic saline layers close to the halocline
where they can take advantage of trapped
nutrients. Some may have harbored
N,-fixing cyanobacteria e.g., Hemiaulus?
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NMPOBJIEMA CPEAHEKAUHO30OUCKOIO NEPEPLIBA
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MOZEJIb MNOIrPY>XEHUA XPEBTA IOMOHOCOBA

Initial subsidence = 54 Ma; final water depth = 1289 m
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3aKkoHOMepHOe norpyxeHne xpedbta JIomoHocOoBa 3a cyeT
OCTbIBaHUA NUTOCAEPHI.
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NMPOBJIEMA CPEOQHEKAWHO30UCKOIO NEPEPBLIBA
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NMPOBJIEMA CPEAHEKAUHO30OUCKOIO NEPEPLIBA

EPOCHS RELATIVE SEA LEVEL [m] EVOLUTION | MINIMUM | HORIZONS
Vail et al. 1977b : OF SEDIMENT.
Gibbard et al. This Study SEAWAYS RATES intesrpreted
2010 F . 3 - cm/k in Seismic
Rising Falllng :Rcsmg Fallmg | yl (Fig. 2a)
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» Fram Strait open ~17.5 Ma [Jakobsson et al., 2007]

> Isolation of the Arctic Ocean till this time [O’Regan et al., 2008]

» New idea: isolation from ~45 Ma (Turgai Strait closing) till 36.2 Ma [Chernykh,
Krylov, 2015].

» Oligocene regression (ruppelian/chattian) can be observed in the sediments of
the Central Arctic Ocean



NPOBNEMA CPEAHEKAMHO30MUCKOIO NEPEPLIBA
[MpuynHa nepepbiBa
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NMNOABJIEHUE CE3OHHbLIX U MHOTONETHUX J1IbAOB
Bepcusa o BpeMeHn NogaBneHna nbaoB B LeHTpanbHOU ApPKTUKe

0o oypexuns ACEX.
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Jenkuns et al., 2004, Nature
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NOABJIEHUE CE3OHHbIX K MHOIONETHUX JIbOOB
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NOSABNEHUE CE30HHbIX U MHOIONETHUX NbAOB
S S S S S S S S
A A
50 A R N * 1/1
100 Aa N A . 1/2
150 NP S A 1/3
“ o . o T 0 1/4
»w 200 o i 0 o

'g 2 @ X = o e 1/5
6 2507 % : 2 £ ° 1/6

[lepBble ce30HHbIe Nbabl noasunuck B CJ10O B cpeaHem 3oLeHe

o] =

0 0.2 04 0.6 0.8 1
Wadell coefficients

[lepBoe nosiBrieHne ncedunToB Ha YpPOBHE 247 MHMA, B OBMOKPEMHUCTbIX
OTNIOXKEHUAX = 46 MSTH.J1. (Mnn 43 MNH.N. — cTpaTturpadma «bes xnartycar)

KonunyectBo 3epeH 150-250 um Bbipocno 46.3 mnH.n. [St. John, 2008].
«JlegpoBble» Synedropsis spp. HangeHol ~47 MnH.N. [Stickley et al., 2009].
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NOABJIEHUE CE3OHHbIX K MHOIONETHUX JIbOOB
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Pacyet naneoremnepatyp NoBepxHOCTU MOpS (MO JaHHbIM ankeHOHOB -

SSTPC), He noaTBepXOaeT BEPCUIO O NOSABNEHNN NAKOBLIX JIb0B B

cpegHeM 30LEHe.
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NOABJIEHUE CE3OHHbIX K MHOIONETHUX JIbOOB
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NOABJIEHUE CE3OHHbIX K MHOIONETHUX JIbOOB
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NOABJIEHUE CE3OHHbIX K MHOIONETHUX JIbOOB
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1 Flint, Qu sandstone,
] Limestone, Shale

1Sandstone - 2
{Basalt - 2

]Qu sandstone - 3
1Sandstone - 9
|Shale -7

1Qu gravelstone - 3

{Dolerite - 1

...-|Quartz sandstone - 1
JQuartzite - 2

{0Ou sandstone - 3

1 Quartzite

1 Qu sandstone

|Quartzite —

1 Qu sandstone
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Q,

2 Large-sized stones in LUs

2,1/6, 1/5 v 1/4 represented by
guartz sandstones, quartz
siltstones and quartzites.

Within LUs 1/3 — 1/1 also
appear argillites (shales),
schists, flints, limestone (1
sample) and basalts (2
samples).

Change of rocks assemblages found at the level of

159 m, which practically coincides with the change of
associations of heavy minerals in LU 1/3.

‘ MonopaexHasa Hay4yHasa koHdepeHuua «KUMO-2018», Clolry



NOABJIEHUE CE3OHHbIX K MHOIONETHUX JIbOOB

Clino Horn- Epidote- Garnet Zircon Ti-miner.+
pyroxene blende Zoisite Leucoxent
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[lepBble nakoBble nNbabl B CJ1O nosiBunuce B
cpeaHemMm MuoueHe (okono 13 mnH.n.). C atoro
MOMEHTA Ha4yan «paboTaTtb» TPaHC-NOMAPHbLIN

nenoBbI Apend.
MonopaexHasa Hay4yHasa koHdepeHuua «KUMO-2018», Clolry




1) Mz oTtnoxeHna B AMepasnimnckom baccenHe
npeacTaBneHbl B OCHOBHOM OMOKPEMHUCTLIMKU OcaaKkaMmu.

ncoin

- Laon

2) OTkon xpebTa JlomoHocoBa oT bapeHueBo-Kapckoro
lwenbda n dopmuposaHne EBpas3unckoro b6accemHa

‘Havyanocb ~58 MnH.N. (llo3dHuu lNaneoueH).
MonopaexHasa Hay4yHasa koHdepeHuua «KUMO-2018», Clolry




3AKITKOYEHUE

3) [lBe mogenu sosdpacta (A" n “B”) moryT
ncnonb3oBaTbCca ANa xapakrepuctukm ocagkos ACEX

Moaenb “A” BKNOYaeT xmartyc
NPOAOITKUTENBbHOCTLIO 26 MITH.NET.
Moaensb “B” Bkntovaet xmatyc meHee 400 TbIC.N.

Mopgenb “B” bornee HageXHa ¢ no3nuun nieunT-
TEKTOHUKN.

B nonb3y KOPOTKOro nepepbiBa CBUOETENLCTBYET
OTCYTCTBME 3HAYUTENBHOU 3P03MN OCaKOB.

;MOHOAE)KHaﬂ HayJyHaa KoHdepeHuna «kKUMO-2018», Cloery



3AKITKOYEHUE

4) TeppureHHble ocagku
Hakannmeanmcb B EBpasnnNcKom
baccenHe B N03aHEM naneoueHe —
paHHEM 30LEeHe.

buokpeMHMCTOE ocaaKOHaKoMNneHme
Ha4yanocb B EBpa3nnckom baccenHe B
cpedHeM 30LeHe.

CJ10 6bin nsonmnposaH ot MunpoBoro
OKeaHa B UHTepBane 45-36.2 MInH.NeT
(cornacHo moaenu «B»).

‘ MonopaexHasa Hay4yHas KoHdepeHuns «KUMO-2018», CM6lry tam
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3AKITKOYEHUE

5) B nosgHem aoueHe (36.6 MMH.M.) OTKPbLISICA NPOnuB
dpama n nsonauua CJ10 3akoH4ymnack. Havanu
HakanmBaTbCA nenarn4yeckne TeppUreHHble ocagku.

6) [NepBble ce3oHHbIe Nbabl noasunuck B CJ10 B
cpegHeM 30LeHe U ganbHeunwaga 3BoNoLUNA APKTUKA
conpoBoOXXaanacbk MNOCTENMEHHbLIM MOXONoAaHUEM
Knnmara.

7) lNepBble nakosble nbabl B CJ10 nosBunuce B
cpeaHem mmoueHe (okoro 13 mnH.n.). C aToro MoMeHTa
«3apaboTana» TpaHc-nonspHas cCuctema negoBoro

apendoa.
MonopaexHasa Hay4yHasa koHdepeHuua «KUMO-2018», Clolry
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