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YcTaHoBnEeHbl NaneoknumaTnyeckme KonedaHus n nsSMeHeHne ypoBHS MOPS B CPEAHEM MIIENCTOLLEHE NO
OTNIOXKEHUSAIM BEPXHEW 4YacTWu TFOMOBHMHCKOW CBWUTbI ocTpoBa KyHawup (Kypunbckass ocTpoBofyXHas
cuctema). Bo Bpems nepBow TpaHcrpeccnBHOW dhasbl YypoBEHb MOpPS Obin Bbille cOBpeMEHHOro Ha 20—25
M (11 MNC — mopckast nsotonHasa ctagusi) U Ha 5 M Bbille BO BTOPYIO TpaHcrpeccusHyto dasy (9 MUC).
Pasnunuma B Takmx nameHeHusx cpeabl mexagy 11 n 9 MUC nossondeT NnpeanosnioxknT, YTO TENMbIA Knumat
1 BbICOKMI YPOBEHb MOPS BO BpEMS BECbMa ANUTENbHOro MexneaHmkosoro nepnoga MMC 11 B uctopum
3emnu 6bINn MHAYLMPOBaHbI HE TONbKO OpbUTansHbIMMU U3MEHEHUSMN 3EMMAN U CONMHEYHOWN NHCONSALMEN.

KntodyeBble cnoBa: guatomen; cpegHun nnenctoueH; MAC 11-9; naneoknumaTtudeckne WU3MEHEHUS;
ypoBeHb Mopsi; Kypunbckue octpoBa; CeBepo-3anagHas MNaunduka.

Reconstructing paleoclimatic changes and sea-level fluctuations during warm marine isotopic stages
(MIS) 11-9 is one of the important challenges in Quaternary geology. As shown in numerous recent
studies (e.g. Berger at al., 1999; Berger, Loutre 2002; Loutre, 2003; Wang et al., 2003; Raynaud et al.,
2005; Yin, Berger, 2010, 2012), MIS 11 is an extraordinarily long interglacial period that occurred some
400 000 years ago and lasted for about 30 000 years. During this period there were weak, astronomically
induced changes in the distribution of solar energy reaching the Earth. The conditions of this orbital
climate forcing are similar to Holocene interglacial period, and they rendered the climate susceptible to
changes in the level of atmospheric carbon dioxide (Raynaud et al., 2005). Another paleoclimatic and
sea-level situations have been established for the MIS 9 induced changes in the Earth's orbital
parameters. The differences in the paleoclimatic and sea-level position between two stages indicate
strengthening of carbon dioxide concentration, and it is quite obvious that global carbon cycles have own
reaction to changes of orbital character and own history which is not caused by a glacial periodicity as an
original cause (Wang et al., 2003; Raynaud et al., 2005; Yin, Berger, 2010, 2012). The sea-level position
during 11-9 MIS connected with a volume of melting ice sheets, is a very difficult task too. A number of
paleogeographic proxy data have provided insights into paleoclimatic changes and sea-level position
during these interglacials. There are several point of view on amplitudes sea-level rise during MIS 11
transgression: more than +20 m a.m.s.l. (e.g. Pushkar et al., 1999; Hearty et al., 1999; Olson, Hearty,
2009), and near the recent sea-level position (e.g. Rohling et al., 2010). The analysis of such hypotheses
based on the interpretation of shoreline and marine sediments in exposed outcrops, and oxygen-isotopic
data and atmospheric CO, concentration changes respectively have been constructively carry out by
Bowen (2010).

Phytoplankton providing the ability to live and high productivity by process of photosynthesis can reflect
the changes in atmospheric carbon dioxide concentration. The Diatoms as photosynthetic
microorganisms are marine primary producers and play an important role in carbon, silica and nutrient
budgets of the World Ocean. Their important role is consisted in export of organic carbon to the deep sea
and the efficiency of the biological pump for carbon dioxide exchange. It is quite admissible that diatom
paleoproductivity efficiency change can correspond to such carbon cycles. From another hand, diatoms



having sensitive and fast response to environment ecological changes and good preservation in
sediments can be potentially used to reconstruct past climate and sea-level events. It's well known that
zone of transition from continent to ocean is extremely sensitive to geological events. Therefore, such
events should be recorded in the sediments and formations of geological bodies, especially in shelf
deposits of the marginal arc-island systems.

The middle Pleistocene paleoclimatic fluctuations and sea-level changes were recorded in the deposits of
upper units of the Golovnin Formation, Kunashiri Island (Kurile Arc System). The middle Pleistocene age
of the deposits was established by paleomagnetic, diatom and pollen analysis. Numerous tephra beds
were used as age and correlation markers. The deposits were formed during interglacial-glacial climatic
and transgressive-regressive cycles, corresponding to MIS 11-9. Evolution of interbedded marine and
terrestrial sedimentary environments was reconstructed. The sea-level was raised to 20-25 m above
modern sea level (a.m.s.l.) in the first transgressive phase time (11 MIS), and to 5 m a.m.s.l. in the
second transgressive phase time (9 MIS). The tuff units and hiatus are corresponded to regressive
phases. The Kunashiri tectonic uplift rate was estimated at 0,3-0,4 mm/year. The differences in
paleoenvironment between 11 and 9 MIS allows us to suppose that warm climate and high sea-level
position during extraordinarily long interglacial period MIS 11 in the Earth's history were not forced only by
Earth’s orbital changes and solar insolation. During this period there were weak, astronomically induced
changes in the distribution of solar energy reaching the Earth. The 11 MIS condition rendered the climate
susceptible to other forcing may be to changes in the level of atmospheric carbon dioxide recorded by a
very high photosynthetic diatom paleoproductivity. The correlation of the middle Pleistocene
paleogeographic events between Kunashiri Island, Japan, Chukotka and Alaska was carried out.
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The middle Pleistocene paleoclimatic fluctuations and sea-level changes were recorded in the deposits of
upper units of the Golovnin Formation, Kunashiri Island (Kurile Arc System). The sea-level was raised to
20-25 m above modern sea level (a.m.s.l.) in the first transgressive phase time (11 Marine Isotopic Stage
- MIS), and to 5 m am.s.l. in the second transgressive phase time (9 MIS). The differences in
paleoenvironment between 11 and 9 MIS allows us to suppose that a warm climate and a high sea-level
position during extraordinarily long interglacial period MIS 11 in the Earth's history were not forced only by
Earth’s orbital changes and solar insolation. The middle Pleistocene paleoclimatic fluctuations and sea-
level changes were recorded in the deposits of upper units of the Golovnin Formation, Kunashiri Island
(Kurile Arc System). The sea-level was raised to 20-25 m above modern sea level (a.m.s.l.) in the first
transgressive phase time (11 Marine Isotopic Stage - MIS), and to 5 m a.m.s.l. in the second
transgressive phase time (9 MIS). The differences in paleoenvironment between 11 and 9 MIS allows us
to suppose that a warm climate and a high sea-level position during extraordinarily long interglacial period
MIS 11 in the Earth's history were not forced only by Earth’s orbital changes and solar insolation.

Key words: diatoms; Middle Pleistocene; MIS 11-9; paleoclimatic changes; sea-level; Kurile Islands;
Northwestern Pacific.

06 aBTOpax

MNywkapb Bnagnmup Ctenanosuy — Viadimir S. Pushkar

OOKTOp reorpadmyeckux Hayk, npodpeccop, [anbHEeBOCTOYHbIA reonorunveckmin mHctutyt OBO PAH,
BnagwmeocTtok, Poccusa (Far East Geological Institute, Far Eastern Branch, Russian Academy of Sciences,
Vladivostok, Russia), pushkar@fegi.ru; JanbHeBoCTOUHLIN hedepanbHbii yHUBEpCUTET, BnagnBocCTok,
Poccusa (Far Eastern Federal University, Vladivostok, Russia)

vipushkar@vladivostok.ru

YepenaHoBa MapuHa BanepbeBHa — Marina V. Cherepanova

KaHauOaT reorioro-MMHeparnoruyecknx Hayk, CTaplun HayydHbI  COTPYAHWK, BWOonoro-noyYBeHHbIN
uHctutyT ABO PAH, Bnagusoctok, Poccusa (Institute of Biology and Soil Science, Far East Branch,
Russian Academy of Sciences, Vladivostok, Russia)

cherepanova@ibss.dvo.ru

KoppecnoHageHTckmu agpec: 690022, Poccus, r. Bmagusoctok, np. 100 net BnagmBocTtoky, 159,
Bronoro-noyseHHbIn nHcTuTyT ABO PAH.

CCbIIKA HA CTATbIO:

Mywkapb B.C., YepenaHoBa M.B. Peakunsa anatomen Ha yCroBUsi OKpYXKalLien cpefbl MOPCKUX
msotonHbix crtagun 11-9 Kypunbckux octpoBoB, CeBepo-3anagHas [Maundwmka// Bonpochl
coBpeMeHHoM anbronoruu. 2015. Ne 3 (10). URL: http://algology.ru/834



http://algology.ru/834

