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Takuichiro Kuwabara (2010) Phytolith assemblage of tephra-soil succession after the late Pleistocene drilled at the
Kitsuregawa Hills, central Japan. Bull. Geol. Surv. Japan, vol. 61(7/8), p. 301-306, 4 figs, 1 table.

Abstract: Phytolith assemblage of tephra-soil succession after the late Pleistocene drilled at the Kitsuregawa
Hills, Tochigi Prefecture, central Japan, shows the glacial-interglacial cycle. Based on fluctuation of appearance
ratio of Bambusoideae phytolith assemblage, assemblage zones A, B, and C were identified upward in phytolith
assemblage quantified for this tephra-soil succession. Assemblage zones A and C are dominant in phytolith of
Pleioblastus, e.g. sect. Nezasa, and not dominant in phytolith of Sasa, e.g. sect. Crassinodi. These assemblage
zones show relatively-warm climate periods. Assemblage zone B is dominant in phytolith of Sasa, e.g. sect.
Crassinodi, and not dominant in phytolith of Pleioblastus, e.g. sect. Nezasa. This assemblage zone shows
relatively-cool climate period. As assemblage zones A-C were applied to marine oxygen isotope stages (MISs),
using the time-marker tephras as time-control horizons, they were correlated to MISs 1-5.

Keywords: Quaternary, Tochigi Prefecture, phytolith, tephra, marine oxygen isotope stage
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Fig.1  Drilling site (36°42'35"N, 140°3'45"E).

Digital Map 25000 Shirakawa of Geographical Survey Institute of Japan is used as
the topographical contour-map with 10-m interval.
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Fig.2  Geologic column.

Compiled from the geologic column in Kuwabara (2009).
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Table 1 ~ Ages of the tephras.

Tephra Age (ka) Method References

Nt-S/I 14-15  Stratigraphy Machida and Arai (2003)
AT 28-29  &'80 stratigraphy Aoki et al. (2008)

Ag-K =45 Stratigraphy Machida and Arai (2003)
DKP =55 Stratigraphy Machida and Arai (2003)
Aso-4 80-94  &'0 stratigraphy Aoki (2008)

Aoki et al. (2008)
Machida and Arai (2003)

K-Tz 95 Stratigraphy

FiHk, 2003), Aso-4 1% 80-94ka (Aoki, 2008;:FFAIEN,
2008), DKP & 55ka LLniT (WTHI - i, 2003), Ag-K
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Fig.3  Phytolith assemblage.
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Fig.4  Stratigraphic relationship between phytolith assemblage
zones and marine oxygen isotope stages (MISs).

BEHREOEELRML TS EDEELZLOND (5
4 ).

FHE A, X X T BHRIA BB TH S, Lizhio
T, AR SRR 2 M 2 ETHE L EALD
ha (E4AX). =720, %o HBIEIE Nk-He 3D
T RERT, SR 52 1T & GORE 60 LT Y Y R EE
MR PRFRE & C—HEMICIK T 5. Zh 5 3R~
W OMERT Th 2R 2 KRS 2HETH D,
Mg, —REICIERIL L 2T REED B 5.

FHET B I, OV REERALESHTH S, L2 5T,
ARRERR ARSI ~ R T A KT 2 RHETH
0, BER A ~ABHEFRHOER L E L 6N 5
(4K, &<, NtKt/Og (i~ ERRTIE, F~v+
Y HERASEZEICEETNS. BAEOY YEMTIE,
Y IV Y EITAEEMORE DD AR T, 2L
TFVFHFHHEITHARBUAOEEDO L TZhZ
NE#TH D (KIGIEA, 2008 &£ &), MikE, Zh
DI & i U TR A S 5 - 72 B b 5.

MR C X, x & FIBHEERIR & ¥ Y B HER A 1 2
IZEEND. LA oT, KREFEGHE R 4 Rt
THHETH D, BB B ~ AR OEEL
NEZOND (F4X). kb, thoOMERLIZRLD,
U oYk A R, A X FIRERER, F URERRE,
ZLTCONBHERADBERELELSEENS. ThbD
REPIREIE, BUE, BHERFRMAERIZOE S RO R4 12 i
MTEbhb. F7-, AFFHEMGTEBUHBREOBE T ORHE
TEH5. ZhoEKEOHEBKOIFEE, K27 O
U=V PUINSSIVR-WNENT 12} % - 23 T U@ R P-1 )
et & 5.

5.2 BHBREMNMAEIT— EDEMREF
FR ) Z BRI C & 2 B ar AL, i~ BT

K-Tz & Aso-4 %# kA, % L CDKPICEFIZEHDONS.
TGRS & B33 1) B EAIZHE SN T, KTz
I3 95ka (HJH - ¥, 2003), Aso-4 i 80-94ka (Aoki,
2008 ; HAIEA, 2008), %L T DKP i 55ka LAni (]
B - #rdF, 2003) ExhTws (1), ZhsT
7 7 OAERIZHED < &, MIS5 (71-130ka ; Lisiecki and
Raymo, 2005) & MIS4 (57-71ka ; Lisiecki and Raymo,
2005) IZIFIERIRTHEDEELIOGND CHE4AX).
7272, MIS5 & 4 & ZfERNCFkENE T E Lv. &k,
Nk-Hg~DKP O 1313, W zikerZ enr s, T
HEREMIC B B REVED B 5. T, AREHEAR 2 MIS5
L4LEFLIEDOHEHHELTELLNS.

R 22 VT A O BEHEAT B 1L, DKP & ELPZICE W,
T~ T Ag-K & kA, i~ LT AT & PeA
Z L CNGS/IZEPZICEHDN S, DKP Ofiz g, it
FARMEN & B 51 B RIS HED N T, AgK I
45ka DIFi (MTH-#1)F, 2003), AT 13 28-29ka (HAIZA,
2008), Z L C Nt-S/I (% 14-15ka (HTHI - #rF, 2003)
EXRTW3E B1E). ZThoe77530FERIIKED
< &, MIS3 (29-57ka ; Lisiecki and Raymo, 2005) &
MIS2 (14-29ka ; Lisiecki and Raymo, 2005) (Z{ZIEX}IE
T280LEL6NS (FFEAMX). 72721, MIS3 & 2
& A EBNZFRANIE T E R,

FERH ) 2 B A D BEEEAT C 1, Ne-S/I & RIS HE S
Bi & i N ORI EERR AT TH 5. Nt-S/T DR
5, MIS1 (0-14 ka ; Lisiecki and Raymo, 2005) Z1%
TR sE0EELIONS (F4X).

6. £&O

1) B R Tl X h - R IHE it Lo 77 5 -
TIERRRG I LT, REEEER A BT & FEHE L 72,
2) &7 WREERAEOHMBREOZHIFH LT, 5
NIRRT ISR LT, L& D AT A
~C ZiE L 7.

3) MM A & CIE, 2y BHEmASESRE LR
W BERRIA A HET H O, M 2 IREE I 2 R T

4) HHEFEBIE, A4 TrBHEBRAEASSHEAL LIEY Y
R A EETH O, M AT

5) WRHEIET 7 7 DRt & JLUE |2 U Clgieie R RN ik
2T —=VIZH T 5 &, BitEm AT MIS5 & 412,
TR BUZ MIS3 & 212, Z L CHESEM C 13 MIS1
IG5,

BEE IR RIS D25 T, PHREIE— KR ILIC AR
XL ® & T HWEEBREIN T 7 DS 4% 2 5l ))
372, 77 7BROMiTE, HE WREZECD
T IMASHLHEE DT 2 2 6 & 137, Wity
Hgk o hcid, MILE K230 &322

— 305 —



WEFRADIHGS  20104F F61&E H7/8%5

HERBRT O 4 » 1 &4, DILEOBKRED
iz, LDEDIEHL FT.

aCRHLENE, IR A - RRRE [ 20 41 1l g
WIFIZ AR B RS T — 2 O | & UCFHMEL 7=,

X

Aoki, K. (2008) Revised age and distribution of ca. 87 ka
Aso-4 tephra based on new evidence from the northwest
Pacific Ocean. Quaternary International, 178, 100-118.

HAPED - ABREA - KIGEGE (2008) FER MR
37 MD01-2421 O RIAEH T 7 7 iy, 5
HCWTZE, 47, 391-407.

AARENEHE (2009) KB HERE %L 1S F6 1) 2 vl B2 B
WLOTER LR & BRBIZE. W MERE, 115,
64-79.

Ntz - A IEEN] - MR M- AW | (1985) T
ALK TEED 7 4 v a v - b7y 28ERLE
T OMLMETE B, no.21, 39-67.

ULRESR = - M B8 (1986) HEWIHEREIA, T OFFEL
IO, SBIUACHTYE, 25, 31-63.

UTRRSR = - SR B - A - A #(2001)
I ebE & E S h~ R R 7 7 5§20
YIEEARIZ DN T, HA L GUR - 20 2 5 15,
no.47, 122.

ZEH— IR (2009) WAAUL =1 g T HI X A7z 5
EHEREYI O 7 7 T kg fp. WRE AR ER S, 60,
449-455.

Lisiecki, L.E. and Raymo, M.E. (2005) A Pliocene-
Pleistocene stack of 57 globally distributed benthic
5'%0 records. Paleoceanography, 20, PA1003,
do0i:10.1029/2004PA001071.

WTE 7 - HibpE R (2003) @ Xilk 7 ~ 5 2 —H

KIS E 2 DRI —. FHRRERE, 336p.

Nakagawa, T., Okuda, M., Yonenobu, H, Miyoshi, N., Fujiki,
T., Gotanda, K., Tarasov, P.E., Morita, Y., Takemura,
K. and Horie, S. (2008) Regulation of the monsoon
climate by two different orbital rhythms and forcing
mechanisms. Geology, 36, 491-494.

KAGIELE - WH A= - SBFESS (2008) i H Ak
Y. ACREfE, 1458p.

KUGFEH] - FEOKETC - TG — - KEPEFS - (Lilehg b
(1997) = Bp VLGS W1 S HE R D FE R LA HE SR
L2 Oxt. BIUACHZE, 36, 165-182.

Ve Atk - HERZ - B 3k - <SP - E B
BE YR - SFRRSC - I B - EIEE (2006)
BRI T AR NI IR O 73 A K B 30 1
RO W REZE). BIUALHTE, 45, 275-286.

e B - WTH ¥ - M% r (2008) AHAEEY 5 i,
K bg, w LR O ) — U v — 4 F
(SRR & N7 EE R ORI R 2 Bl — e SRR 7 1 2
7 — ¥ 51 IO R - Kl - d o g —.
HIUACHTZE, 47, 1-14.

FZINE . (1999) RWIEERE A 73 Mt 2> 5 B 7= oK L
R D JUIMFE BRI F51F 2 HAHER PR FERE L. 55 DUSC
7%, 38, 109-123.

MILEZ (2001) 7 7 7 & WEERR RS0, H TIlER,
23, 645-650.

g Z (1993) ALBIHIRZEEF I IS oAl 4 % 451
77 7k, AR, 102, 73-90.

IoTIA (2006) F e il 5 i< B e CHi M & 7z
UTO05 I 7 D JEIFAC & A OHERIR B EE.
BHRAVICRY, 57, 217-228.

(ZfF: 20094E 8 H 12 H 5 5281 : 2010 4E3 [ 26 H)

— 306 —



