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The Chiba composite section (a candidate of the L-M Pleistocene GSSP): recent advanc
and future perspectives
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In the Chiba composite section, along the Yoro, Yanagawa, and Kogusabata rivers in the Bozo Peninsula, the Kokumoto Fol
mation (Kazusa Group) represents an expanded and well-exposed sedimentary succession across the Lower-Middle Pleistoct
boundary. The predominant silty beds of the Chiba composite section are intensely bioturbated and lack evidence of episodic d
position such as slumps or muddy turbidites, which interpreted to be hemipelagite formed by deposition of fine-grained suspende
material under stable and calm bottom-water conditions. High-resolution oxygen isotope stratigraphic studies for the Kokumotc
Formation reveal that a continuous sedimentary record from MIS 21 to MIS 18, with extremely high sedimentation rates up to
200 cm/kyr. The Matuyama?Brunhes boundary (MBB) is clearly observed at immediately above the widespread Byk-E tephre
bed. A high-precision U-Pb zircon age of 772:77.2 ka for the tephra coupled with the oxygen isotope chronology provides a
highly accurate MBB age of 7702 7.3 ka. This MBB age is consistent with the latest MBB ages from high-resolution marine
sediments and an Antarctic ice core. Because the MBB customarily serves as the primary guide for the Lower?Middle Pleis
tocene Subseries boundary, the Chiba composite section is considered an excellent candidate for its global boundary stratoty
section and point (GSSP). For a better chronological constraint and global correlation of the section, more detailed magneto- ar
oxygen isotope stratigraphy will be obtained. And also, analyses of Mg/Ca in foraminifera and pollen assemblage will be carried
out for a high-resolution paleoclimatic reconstruction during MIS 19.
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Litho-stratigraphy and sedimentary environment of upper part of Kokumoto Formation
with the L-M Pleistocene boundary
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Ichnofossils and ichnofabrics of the Kokumoto Formation, Kazusa Group: Depositional

environment and benthic paleoecology
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In the Tabuchi section, along the Yoro river in the Boso Peninsula, the Kokumoto Formation (Kazusa Group) represents at
expanded well-exposed, continuous marine succession across the Lower-Middle Pleistocene boundary. Since the Tabuchi sect
contains the Matuyama-Brunhes boundary whose age was highly accurately constrained, it is considered as a candidate for t
Global Boundary Stratotype Section and Point (GSSP). In addition, due to the high sedimentation rate and continuous depc
sition, the Kokumoto Formation is suitable for high-resolution paleoenvironmental studies. However, paleoecological studies
of the formation are very few, responses of marine organisms to paleoenvironmental changes remain unclear. Therefore, th
study systematically described the trace fossils and ichnofabrics of the Kokumoto Formation of the Tabuchi section. Twelve
ichnogenera and another indeterminate U-shaped burrow were recognized from the silty beds of the formation, which are typice
components of ichnofacies characterizing the bathyal zoned@ephycosichnofacies). In addition, no graphoglyptid trace fos-
sils, which commonly occur in abyssal plain environments, were observed. Based on the trace-fossil assemblage combined wi
other sedimentological features, it is most likely that the silty beds of the Kokumoto Formation were deposited in a continental
slope setting. Furthermore, two types of ichnofabrics were identified, whicRf@reosiphordominated ichnofabricRhy ich-
nofabric) andChondritesPlanolites Thalassinoideschnofabric (Ch-PI-Th ichnofabric). Observation of the thin-sliced slabs
revealed the distinctive stratigraphic changes of these two ichnofabrics; namely, b&mtiehnofabric andCh-PI-Th ichno-
fabric occur in the lower and upper part of the Tabuchi section, whereashh®/- Th ichnofabric is exclusively recognized in
the middle part. The vertical change in ichnofabrics is not correlated with changes in sedimentation rate. Instead, the ichnofabric
are well correlated with changes in benthic-food contents, which are estimated by the results of high-resolution XRF analysis. It
particular, the lower and upper parts of the Tabuchi section, which are characterized with the pregeme&lofiofabric, are
synchronized with food-poor intervals. Since tBB8ycosiphorproducer is regarded as a grain-selective deposit feeder, which
may have effectively ingested organic matter, it is reasonable th&tfjréchnofabric occurs only in food-poor intervals.
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Lower - Middle Pleistocene Boundary at Chiba Section and istribution situation of Byk
zone, central Japan(part2)
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We report preliminary results of magnetostratigraphy from an outcrop in Boso Peninsula, which is considered to record
Matuyama-Brunhes polarity transition. The outcrop is ?4m height, facing west and situated along a roadside in Terasaki, Chib
Prefecture, Japan. The sediment mainly consists of massive silt of Kokumoto Formation, Kazusa Group. The outcrop show
several tephra layers including TNTT (Byk-E) residing close to Matuyama-Brunhes polarity transition (Okada and Niitsuma,
1989).

In order to identify the polarity of primary remanent magnetization recorded, we have taken 55 paleomagnetic drill cores at
intervals of 1?10 cm. Progressive alternating field demagnetization (PAFD) was conducted on all the sub-samples taken fror
the drill cores. The higher coercivity=(?20 mT) magnetization component has mostly positive inclination (normal polarity) and
shows a swing to negative inclination (reversed polarity) at 76-91 cm below TNTT. Preliminary results of progressive thermal
demagnetization shows sharp drop in remanent magnetization by heating up’t Bgsheating above 17%, magnetization
decreases gradually up to 300-380and becomes unstable above 300-350

In order to understand the origin of instability during heating to 30-B5@ve have conducted progressive thermal demagneti-
zation in combination with isothermal remanent magnetization acquisition. The results suggest the presence of (titano-)magneti
and greigite, and the production of magnetic mineral during heating above 200-&b€he laboratory.

Combination of thermal remanent magnetization up to ZD@nd further AF demagnetization was conducted in order to
extract primary remanent magnetization hidden by the strong secondary magnetization and thermal instability, however, the e
traction of primary remanent magnetization was not successful. Further improvements in demagnetization might be pursued t
clarify the magnetization at the time of deposition free from later diagenesis.
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Keywords: Matuyama-Brunhes polarity transition, thermal demagnetization, alternating field demagnetization, low temperature
demagnetization, primary remanent magnetization, greigite
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Matuyama-Brunhes magnetic polarity transition from a sequence of the Kokumoto For-
mation drilled at Tabuchi, Ichihara
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A detailed Matuyama-Brunhes transition was revealed from a 54-m oriented core of the Kokumoto Formation drilled at
Tabuchi, Ichihara, Chiba Prefecture, central Japan. The core mainly consists of silts except the lowermost part intercalate
with thin sand layers. For magnetic analyses, we prepared one meter long u-channel samples from 3 to 52 m depth, and discre
samples of 10 cc cube at 10 cm to 1 m intervals. Magnetizations were measured every 1 cm using a 2G cryogenic magnetomet
for u-channel samples and subjected to alternating field demagnetizations (AFD), while both AFD and thermal demagnetization
were used for discrete samples. Preliminary oxygen isotope data on planktonic foramiGitevarptalia inflata suggest that
the main MB polarity boundary, just underlain by the Byakubi-E tephra layer, lies between the sea-level highstand of marine
isotope stage (MIS) 19.3 and the MIS 19.2 lowstand. Characteristic remanent magnetizations of u-channel samples calculated
principal component analysis reveal a rapid reversal interval (RRI), a very important feature characteristic of the final stage of the
MB transition, which lies between depths correlated with the MIS 19.3 highstand and MIS 19.2 lowstand. The RRI spans abou
1.7 min depth, during which the virtual geomagnetic pole crossed the geographic equator 11 times. A preliminary astronomica
age model suggests that the RRI was ca. 2 kyr in duration, predating 776 ka and postdating 779 ka. The RRI can be correlatt
with similar intervals observed in the Osaka Group, Chinese loess-paleosols, and deep-sea sediments. The RRI incorporat
both the MB boundary and the Byakubi-E tephra in the Chiba section. This has important implications for the definition of the
Early-Middle Pleistocene boundary. Other MB transition features, including paleointensity variation, will be discussed together
with the results from discrete samples.
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Keywords: Matuyama-Brunhes polarity transition, Kokumoto Formation, Eraly-Middle Pleistocene boundary, Chiba Section,
GSSP
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Revised Matuyama-Brunhes polarity transition record from a marine succession at the
Chiba composite section
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We report revised paleomagnetic records of the Matuyama-Brunhes (M-B) polarity transition from a continuous marine suc-
cession at the Chiba section of the Kokumoto Formation, Kazusa Group. The Chi-ba section is the one of the candidate site
for the Lower-Middle Pleistocene Boundary GSSP. An age model for the section, provided by newly obtained oxygen isotopes
of benthic foraminifera from a 100 meters succession across the M-B boundary, indicates that the boundary is situated in th
interglacial per-iod of MIS19. We have taken 130 oriented mini-cores from a 13 meters succession across the Byk-E tephra be
at the Chiba section and the Yanagawa section. Thermal magnetic experiments suggest that the samples include iron sulfid
magnetites but no hematite. Measurements of magnetic hysteresis indicate that the magnetic domain state is PSD. Progress
alternating field (AF) demagnetization indicate a re-versed to normal polarity transition boundary is at around 1.5 meter below
the Byk-E bed as well as pre-vious studies, however the transition boundary is observed at around 1 meter above the Byk-E be
in thermal demagnetization results. Therefore, the reversed to normal polarity transition boundary seen be-low the Byk-E be
is thought to be overprint. This overprints, which might be carried by iron sulfide, are particularly observed in a transitional
interval. The virtual geomagnetic pole (VGP) latitudes and prelimi-nary derived paleointensities using thermal demagnetization:
from the Chiba section quite match well with the U1308 records. We will show globally comparable VGP and paleointensity
records during the M-B polarity transition at the Chiba section.
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Keywords: Chiba section, M-L Pleistocene boundary GSSP, Paleomagnetism, Matuyama-Brunhes boundary
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Mg/Ca-based temperature variations across the L-M Pleistocene Boundary in the Chib
composite section, central Japan
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The Kuroshio Current, a western boundary current in the North Pacific, transport warm saline waters from low- to high-
latitude and thus plays a crucial role in heat transport in the mid-latitude. Around 0.8 Ma, near the L-M Pleistocene boundary
corresponding to the Matuyama-Brunhes boundary (MBB), is the one of the key time period to understand initiation of 100-kyr
glacial-interglacial climate cycle. The Chiba composite section, including the Tabuchi section as a L-M Pleistocene boundary
GSSP candidate, is a continuous marine sedimentary succession exposed in the Boso peninsula, central Japan. The MBB
well defined based on virtual geomagnetic pole (VGP) latitudes in this section and an age model is determined based on benth
foraminiferal oxygen isotope record. The site of this sectiorf{B5s located in the mixing zone (36l - 40°N at present) of
warm Kuroshio and cold Oyashio waters. Thus, temperature changes in the site can be interpreted as reflecting the latitudin
shift of the Kuroshio-Oyashio boundary, which could be related to the Kuroshio variations and also impact on the heat transport it
the mid-latitude. Here, we present Mg/Ca records of planktic foramini@&odigerina bulloidesand Globorotalia inflatan the
Chiba section and reconstruct surface and subsurface water temperatures across the Matuyama-Brunhes Boundary. Prelimin
results suggest that the average surface temperature was C8di®ing the time interval from 780-740 Ka. The higher time
resolution ¢0.5-1 ky) surface and subsurface water temperatures will be presented and discussed by comparison with the oxyge
isotope data.
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A vegetation change reconstruction at around the L-M Pleistocene boundary from a pollel
record of the CHOSHI core

EY B D EE & 2 M A
SUGAYA, Manamt* ; SUGANUMA, Yusukée : OKADA, Makoto?

VIR ER A BB TSR, 2 BN, 3 S 7 B
IGraduate school of Sci. and Eng. Ibaraki Universityational Institute of Polar ResearctDepartment of Earth Sciences,
Ibaraki University

THEEGETHER Bk 723 >) IKBENT 2 FREHEARE OSBRI, FB-rhEsgtsis (L-M 5 GSSP
R & 725 TS T8, AHBIC T 255l EE 0B TR EETHS. LI LHMYEZ Y 3 v OHEREY)IZ. =
TEMEOHERIYI TH B T & DAEMEENE L, SHEBHEMMMBEICE LTS &0 X IEMHKDKELSBEATNS
T EMREENTVS (K, 1969. 72 TAMYE T, Okudaetal. (2006)c &> T L-M E5 EAiEHEIC B 3 R
BRAEME DS SN TV A8kra 7 ZHVT, L-M BFUHEIC B 25 Ml EMidiOE 2115 L 2HNE T
5. THEESFH&AFITCHEIE NSk a7, FEBXCRREROSHE, SfEE, SlE, NEETHRE
NTWV3. ThSOHBEIBREFRNART— (MIS) 25-117% 878 L, FE-r s g b 5 MR E a4 9 %
(Kameo et al., 2006) RIREREHIHYE 7 > a3 Y ORETH 5728, BERFERMEDLIENES TH O, L-M RO EZ R
ERAPVETE 5. ShlE L-M R Z 3T MIS20-18 DX MNCHI Y § % 2 7 H%E 150-170mDEEHT DWW TIEM i 2
7V, L-M BEFUSE ORI E 8 & iR 5.

5 | SRR

Kameo et al., 2006. Island Arc, 15, 366-377.
Okuda et al., 2006. Island Arc, 15, 338-354.
Onishi, 1969 MiERF} ¢, 24, 222-224.

F—T— R PE— NERE SR, (R T
Keywords: Lower-Middle Pleistocene boundary, pollen analysis
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Invitation to the Tabuchi section, central Japan: A candidate GSSP for the Lower-Middle
Pleistocene Subseries/Subepoch

o EE s i sz L A & R B A Y 2 SR TR Y RS 2 AETT

REH AHET ; PHEE o 8 SR BEOREE ©

YOSHIDA, Takeshi* ; OGITSU, Itard ; KAZAOKA, Osamu' ; OKADA, Makoto® ; SUGANUMA, Yusuké ;
KAMEO, Koji* ; NIREI, Hisasht ; AIDA, Nobuyuki® ; KUMAI, Hisao” ; NISHIDA, Naohis& ;

IZUMI, Kentard’

U TIEIREREIIIE b o X — BRI ST, 2 N MOIRESEAT, 3 SIMORSE, ¢ TIERSE, SGEM HASEHR, © FHIIRE, T Kl
NLREE, ® FESRHANFS A HIIEAT, © AU

!Reserch Institute of Environmental Geology, Chifidational Institute of Polar Researchbaraki University,*Chiba Univer-
sity, >Japan Branch of Geoscience for Environmental Managerfi8htymei University” Osaka City University>GSJ-AIST,
9University of Tokyo

The Tabuchi section is a continuous marine sedimentary succession exposed in the Boso peninsula and is a Lower - Midd|
Pleistocene boundary GSSP candidate.

From the geological advantages and the easy access to the outcrops, the Tabuchi section seems to be the most suitable for
Lower - Middle Pleistocene boundary GSSP.

Geological characteristics

xTabuchi section is only candidate representing the Pacific realm.

«xThick L - M Pleistocene sedimentary successisi3000 m) (2.4 ? 0.5 Ma) .

«xWell exposed along the Yoro River with high sed. rates (ca. 2 m/kyr) & no visible breaks.

«Well preserved calcareous nannofossils, planktonic foraminifera, diatoms.

«xStandard section for Japanese Pleistocene tephrostratigrapByaéh beds).

xWell established d180 isotope stratigraphy: Kokumoto Fm. corresponds to MIS 20?18.

«M?B boundary is located ca. 1 m above a distinctive, widespread tephra bed (Byk-E).

xHigh-precision U-Pb zircon age of the Byk-E.

Consistent with the latest astrochronology of marine sediments and Antarctic ice core.

*A basis for immediate comparisons between, magnetostratigraphy, biostratigraphy, O isotope stratigraphy, absolute age
(40Ar/39Ar & U-Pb), and astrochronology.

xTaking the M?B boundary as the primary guide to the L?M Pleistocene boundary, the Byk-E bed would serve as an appropri
ate level for the GSSP.

Access

There are well developed public transportations. You can reach to Tabuchi section within 2 hours from Tokyo and 3 hours
from both international airports. There are big car parks. There are lodge and toilet.

The access to the Tabuchi section is very easy and convenient by car, bus and train with very small walk.

F—U— R Wk a >, FE - HEBEHT
Keywords: Tabuchi section, Lower and Middle Pleistocene
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Detalled Tephra Catal og of Lower to Mlddle art of the Kazusa Group, Lower to Middle

Pleistocene, Central Japan

HE e s ol A2
NAKAZATO, Hiroomi'* ; NANAYAMA, Futoshi?
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INational Institute for Rural Engineering, NIREGeological Survey of Japan, AIST

BRI 2 FiRERIE, HAZNRERT 2 FBEHKO—DOTH 5. IREHIEEE, 5 EIEE TOHERER
BT E NI diN AR TR E N TE D, KA R L IVRICECHKOVPF—NEL TSN TWS., |k
RHEBETREREHI D OHZ L DT 7 IEOREICIRD ™R M TbNTE . FESIE, R EREEEN T %
PRI B A HTERIEFHAED R E LT, EkOT 7 IEFZEERL, 77 hZ2a %2 ER LTz, FRREREK
HAYE D O7T Y BERED Ksd £ TORTHEREINIzT 713 1398 TH %. b OHICIEH FERE#T iR =
fFRTBBYKET 7T TFEN5. T7IDMEEICIE, KUAT X, BAEANRTHADOEITEE &I, —HOT
T DWTEKILA T AD TR MO AR Z Wz, BRSO 8k s Tl AR RO M IS DV TR
ALEHFRACRD SN TED, 7T TOMICIDET TTD MIS FRERDZ T EMTE 3.

F—TU— R PRI, 2 LA LARIERE, 7T S A 20y, KR, ERREE, TR
Keywords: Lower to Middle Pleistocene, Upper to Middle Part of the Kazusa Group, Tephra Catalog, Mobara District, Boso
Peninsular, Chiba Prefecture
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Detailed stratigraphy of diatom assemblages from a core of the Kokumoto Formation col-
lected in the Boso Peninsula, Japan

H AR 1 Seo BeE 2 duy &1 3 ik vl 4
TANAKA, Ikuko ™* ; HYODO, Masayuki ; KITABA, Ikuko? ; SATO, Hirosht
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LGraduate School of Science, Kobe Universifgesearch Center for Inland Seas, Kobe UniverdRgsearch Centre for Palaeo-
climatology, Ritsumeikan Universityinstitute of Natural and Environmental Sciences, Univ. of Hyogo

Diatom analyses were conducted on a core of the Kazusa Group in the Boso Peninsula, central Japan, to reveal stratigrapl
variations of diatom assemblages across the Matsuyama-Brunhes magnetic polarity boundary (MBB). The core is 54 m lon
collected near the Chiba section along the Yoro River, a candidate for the GSSP of the Early-Middle Pleistocene boundary
Stratigraphic variations of diatom assemblages in response to the glacial eustatic sea-level changes shown by the planktor
marine oxygen isotope record fro@loborotalia inflata Diatom assemblages in the lowermost part of the core are dominated
by extinct species ofictinocyclus ingensoften observed in reworked deposits in the Kazusa Group. This part is correlated with
the earliest stage of marine isotope stage (MIS) 19, and is dominated by reworked deposits that were accumulated during a lo
sea-level period. The extinct species suddenly decrease at a horizon of about 5 m below the Byakubi tephra (ByK) layer, durin
a gradual sea-level rise. Turbidity currents may have still affected the sedimentation at the site, although the lithology show:
no turbidite layer above a horizon of about 8.5 m below the ByK. Above a level of 5 m below the ByK, marine littoral diatoms
such asParalia sulcatand Cyclotella striatabecome dominant, and have a peak at about 3 m below the ByK, coinciding with
the lightest oxygen isotope value correlated with MIS 19.3. Above the peak abundance, the propdrtisw/edtagradually
decreases, and. ingensre-increases at about 3m above the ByK, with a maximum at about 7m above the ByK, where marine
isotope data show a maximum value. The re-increase of extinct diatom species suggests a sea-level drop. Thus the maximum
A. ingensat about 7 m above the ByK may be correlated with the MIS 19.2 sea-level lowstand. Therefore, the MBB that lies at
1 m above the ByK occurs between MIS 19.3 and 1%2ingenscan be used as a proxy of reworked deposits in the Kazusa
Group.

F—U— R EARE, NRSVT VA=, TIF/FIIVA A7 VX, MIS19, /1L - TV 2 > X5, GSSP
Keywords: Kokumoto Formation, Paralia sulcata, Actinocyclus ingens, MIS19, Matsuyama-Brunhes boundary, GSSP
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RREANEG & HE RS
The Tokyo Bay Unconformity and the Mandano Ice Age
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NIREI, Hisasht* ; KAZAOKA, Osamt? ; KIMURA, Hideto® ; YAOSHIDA, Takesht ; NIREI, Watarut
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IR T 47— 2 « X=XV ORISR Z LI, DB T %, RS MERICK > TIRAESE
N2, TOREE NI HRERDIMT 5,

COREEIT, WEBFOM FTHRAINTED., International Stratigraphic Guide i > THIZU & RGO R
iCHB, TLUT, —HONBEERSIH BN THEE TH LM, ILHAMOEMITEINS I3 LK 5,

i TR, #¥HEEAO TV ZHERHO AT EE NICRH 5N, FHEFEOHREEREIZ. EFc2a3n, FER
BKIEK OB Z R L, Picea maximowiczii, Tsuga diversifolia,Fagus crendta DF¥)EADSHER I N TVS, DFED,
WHREORAENL, FITROWYD 5 2B TR I N T W T EAVRBE NS, Fio. KBVERETHIL N3 s
WAL RO S E e BT 47— « "=V =BRHFEERD. DT LIEEETEH %,

FRERTEE O UK & a0 . X SIS BN ORI IZEE BIbah 2 e LSRR ORBEANE b S, Bk
JEDHERIRHIC I, PASRCFEF IS BISOREEM L PFESRIC S ED LWHERIRIEICH > 72 X5 TH %,

F—U— F: RGBS, HHERG, FARERE, NRRERE, BIRURRER
Keywords: Tokyo Bay Unconformity, Mandano Ice Age, Kazusa Group, Shimohusa Group, Kanto Continental Shelf
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Paleomagnetlc and paleoenvironmental studies for the U-M Pleistocene boundary Tuk

abara Formation

JUSFEN b H)I L i IGN L B BEe K E= R ot
KAWAMATA, Moto 1* ; NAKAGAWA Junko1 IKEDA, Yuto1 SUGAYA Manamf ; OOI, Shinzd ; OKADA, Makoto!

IR AR

LCollege of Science,lbaraki Unversity

The Tukabara formation distributed along the Tukabara coast, Minamisoma City, Fukushima Prefecture, which is considere
to have been deposited at early part of the last interglacial period, since the sediments suggested a transgression that lead:
the marine isotope stage 5e. The base of the Tukabara formation consists of a basal gravel layer and the Tagashira tephra |
which is detected at the MIS 5/6 boundary in the Images MD01-2421 core taken from off Kashima, Pacific side of the central
Japan. The main part of the formation consists of a 7 meter thick varved siltstone including enough diatom and pollen fossils tc
reconstruct paleoenvironment. Previous paleomagnetic studies reported a reversed polarity from this siltstone layer which we
correlated as the Blake excursion. Here we report results of reexamined paleomagnetic and rock-magnetic analyses.

The silt layer, consisting of the main part of the Tukabara formation, is divided into following three parts based on paleo-
magnetic characteristics; Upper Zone: unstable magnetization direction after both of alternating-field thermal demagnetization:
Middle Zone: stable magnetization direction after both of alternating-field and thermal demagnetizations, Lower Zone: stable
magnetization direction after alternating-field demagnetization but after thermal demagnetization. Rock magnetic and paleoma
netic experiments exhibit that the Upper Zone of the siltstone has significantly low magnetization intensities which is supposec
to be due to a weak geomagnetic field caused by the Blake excursion during the depostion.

We will also report preliminary results of paleoenvironmental reconstruction using microfossil analyses. Diatom fossils were
produced from all of the silt stone layers. Based on diatom assemblages, the silt layer is divided into three parts as follows
Diatom Zone 1: a marine genera dominance zone at the bottom part, Diatom Zone 2: freshwater genera dominance zone
the middle part, Diatom Zone 3: marine genera dominance zone at the top part. In the Diatom Zone 2, a shallow water genu
Rhaphoneis is not seen and a freshwater cosmopolitan species Diploneis elliptica is abundant. Furthermore, a lot of varves can
well observed this Zone. This indicates that the zone is supposed to be deposited under a stagnant condition caused by a clos
estuarine like environment with a fresh water discharge.

F—U— B PR 5, AR, HEREEE T, Blake 7 N2 b
Keywords: Upper-Middle Pleistocene boundary, Paleomagnetism, Paleoenvironmental reconstruction, Blake event

1/1



