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Abstract

The stratigraphic relations of the Middle Pleistocene Shimosa Group are reexamined on the basis of
the sedimentary facies and tephra chronology of a well-exposed outcrop section at Hirasuga, Namegata City
in the middle part of the Hitachi Uplands. Eight lithostratigraphic units from unit 1 to 8 are recognized and
successively assigned to the Yabu, Kamiizumi, Kiyokawa, Yokota, Kioroshi and Joso formations which were
stratigraphically defined in the type areas of Boso Peninsula, respectively, except units 5 to 7 for the Kioroshi
Formation. A tephra layer correlative with a widespread tephra, coded as Lw.O.P. was found from unit 1
equivalent to the upper part of the Yabu Formation, and suggests the deposition during a regressive stage of
MIS8. Units 2 to 4 having characteristic sedimentary facies are correlated with the Kamiizumi, Kiyokawa and
Yokota formations, in comparison with sedimentary facies and tephro-chronology of the same horizons in
the surrounding areas nearby. The Yokota Formation was confirmed for the first time in the middle part of the
Hitachi Uplands. Units 5 to 7 are surely assigned as the Kioroshi Formation because of the presence of incised
valley fill facies and a few key tephras useful for defining the Kioroshi Formation in the Hitachi Uplands. Unit
8 represents the Joso Formation judging from its uppermost stratigraphic position in the section and identified

key tephras.

Key words: Hirachi Uplands, Shimosa Group, Pleistocene, stratigraphy, sedimentary facies, tephra.
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Fig. 1. Location of the studied outcrop (O Hirasuga) in the Kanto Plain. The background topographic map was
modified from a Digital Map 50 m Grid (Elevation) published by the Geospatial Information Authority of Japan (GSI).
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Fig. 2. Location of the studied outcrop (O Hirasuga) in the northern part of Hitachi Uplands. The background
topographic map was modified from a Digital Map 250m Grid (Elevation) published by GSI.
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Fig. 4. Geological columnar section and outcrop photograph at Hirasuga, Namegata City. The stratal section about 25

meters thick is divided into eight stratigraphic units.
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Table. 1. Petrographic properties of tephra layers studied. 1: phenocryst minerals. 2: color of tephras.
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Table. 2. Analytical values of chemical composition of glass shards in tephra layers.
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DT 7T Tad LT 2720, 1HOT7F71=v b
DEINCHZLEbH 5.
S Ta3 OARAOIETER (1) 2513, KT
M2 B 5 kB £ 00 FALo b iE % % &
Hio—sBhor 7715 ORIFEe, 2015) 12FMU
T4, FBEICHIESNTWAIAE R
THUERTZE S, 2000) (CHRTEST S, L2 T 7T
(Bd2; HGTHH M HUEIFFE & KUK 7 v — 7 2000)
WZOQFEBL TS
TM(Ei“4T77)ﬁ3®wcmLu HoHIES
2-4 em DM A ZoEBO T 7 7k (KS5) T,
BFCIRMIEA &by 2 amlaLEd. FAEGD
JEFTEIL y = 1.705-1.713 TH %
I AT R MR OB FEICAET 5 Ss (BT
7T KIFEFA, 2013) (ZEEDAE DS UL TB Y
FHMEROEIED y = 1.706-1.717 TSs L HA2 - T
Wk F72Ss AT AT H R M OB O B
I ERE DR R M L 72 PATERLO 38 L T\ 5 i

MaZ L, T OMETLHL=y M1 LB B CHE
B %. DibEds Ss L ORILASTRETH 5.

azvy b2
Ta5 (Ei&EE5777): 2=y M2 EEHO VIV N E
HIZE & 50 em T L > ZIRICHAET 2 MIRLAS 1 XD
T IA AT 7T Th D, FETTEFIEA LA
BLURIER, TUIERAXEZFEHICED. FE
(2008) AT HHAETKml Exf L2775, 2
Zy M ICEM L 2B OmEE LIS Y, B

(& TaS (A4S 5.
I BB H R O B IR S o F AL o Je ik iE 12
Az-MiP (PUPTEEREAT ; 20 - Hal, 1990) & 3D
T 7 IR L T B (KIE, 2013). 2095 Az
MiP D 13 cm EED 2O T 7 71k, Wb EE
1.5 em OMFLAS I & UM 4 X077 5T, H
I2 5 mm ORI AR, LICRITEA, ANA LR
FEABLIUERAGEEEL. AzMiP RO Z D 28
DT 7T &, Tas LIXFTHA & APIH ORI R,
EiRAE IS E L (BD PEAMTBY,
SN DR D 5.

az=vy k5

AP (RAEBL): 229 F5ORBOEELT DS
KMmLMv%égéﬁnm@T77f,ﬁEE?7
7 THh LN, BALO Iz ORFEORKRITE L. T



16 KRIE= - WEMES - BILDTE - BEES

X 8. A (ArP) DEIRG L  ArP OJEIEILH 50 cm.
Fig. 8. Outcrop photograph of ArP pumice. The thickness of the

tephra layer is about 50 cm.

BES10em TTAFOE 2L, FEFIIIROER Y
235 (K8). ST TIEIEEMIZILT T AR EH,
FoMEa, AROE &L TEIGKLT T R % Y
% EH, TORPRIEn = 1.499-1.502 (£ 1) %R
T, BEEEEREETN, STEA ORI y
= 1.705-1.716 (£ 1) TH 5.

I BIE S 50em ETE L, FEBIGKILA T A% %<
G, REIEER R EABIROEIRE 23R>S,
WEAHORT ARG EIZRET 5 AP R
A KIRTA, 2013) ISHHTE S, EWEEOZD
=y PEERDSHEETIE R WS, KIE O T EAS ArP
1=y hATEHFZ=y FBEZEZONDL (K
1377, 2013).

AP D KINTT T 2D WA ALF /I, 2 2w
L3207 A5 IZhrNb8ME LD (RFIEH,
2013). RFEFETIEL=v b A LFEZSHNDKILKE
DT H» HEEZ BRI, KIEI2 (2013) TR
Nz, T hHERAED AP 2=y b A LI L 72 (K
9). ELLoRETYH, WHE S IAY LHRES T
A5 OFINIHET, Medium-K D27 5 A% & LCT—
L7, HighKDZ I A5 O#MNIESTHY, W
AEOLFMBIL 2 DD 2 5 2 7 IZFEBITRET,

PLTws LHBTES., HHEI IS LEHEERY
FAY DT E R WEE L LT, EMETRAL
L WEARKILKE G I EFRAEESZ oL 2 h
5, L=y FBOLfUNASL=y PAFTTHYAZE
N7EREEIZLZ=Y P BOKIWKATIET L &
T, =y MAIZZ=vy b BOKILKASRAE L 720
REMEAHITON D,

WG HOAR TR REEO AP I AREO B

KINFERRJE O Nk-Yt (HIAGRRT 7 7 5 #iK, 1993)
Wb g g (KIFREH, 2013).
ArP DXL % & 5 5%5% : 1LC (2013) 13K A IS
BT, KIEEFA (2013) DR L 72K RIR O
HEAETED ArP % 3R KNS03 & L, KLy o A &bl
WA OIEITERB LKLY 5 2 DL B L,
TI7IEERETERVETELL. L LAHER
(2013) DFEHF L 7= ArP 1213 L = OMHERI N LA A
ik, PR TEHLb0ODT 7T THHLI L e
ETE &\, 1ot (2013) OFKEKNS03 1350 b D
% TV IR .

F 7215t (2013) IFHREBA MO RAEROT 7 7
LT, RAMETHOREMERY DT 7 7 % PR
L72ARKE 8 77 5 (Ag-MzPS; #K, 1990) & xf
L7z, Lo L ZoRidats 5 K0a s Aok
M O—HOEL ) THETL TB Y, *ILOFEMEE
RIEGTH L. KIUHT 5 ADILERE A BT 2 E i
ERIED (2013) TR L BIFRILLE O R 708
HiAE R ZETLE, TRODOT 7 T3 AP ORI
BEEzons.

—7J7, Ag-MzP8a IZ55 K (1990) |2 & - T Miwa-U
R ENTEBE D, Miwa-U (Z Rk E #2003 & H
ICBWTIIHE#RE & R T R R E OB RIS %
(KR#F1E A, 2013) T, 1L (2013) A5 RAE T HB
DRBHIIAEST B & L72T 7 5 LIS 2B
B D,

azZy b7

KtP (HABA): 2=y » 7 OMBHIZE 2-3 mm @
BEROPHEL TWD. 2077 73RO MmN
%% E&H, TOEPEFIT2 = 1.675-1.684 (£ 1)
Thb. 0L RIEBIIATRETHHES Kp (H
BEEA  RIFIED, 2013) ICRETE S 20T T T
DRI D> T\,
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1=y b8

On-Pm1 (FH{F 45 1 884« BT - H3E, 2003): == v
P8OV MNERIL, JEE 5em OFAT DY, B
ERHHEL TS, HFEFTIREERE DT AN
AE&Hh, TORFROE— Fidn2 = 1.684 (¥1)
TRREW. 2O LX) i, s, ZORERTCE
W#IF7IRBEEZE LN, BERLANAL SRR
75 On-Pml DU RESEDH 5.

Nk-MA (HGiisER 7 7 5 85K, 1993): On-Pml &
Z2oNLBERHAIREOE TIZ, ES 10emiZb
DIV OREOAT) THREL TWE, JEAL
D7z OFELEWTREDIN TV L HE LD On-Pml & D
HEEPS, TOF 7 FIENK-MA (HYGRERT 7 5)
RIS N AT RESED D 5

TREADMIBEOBEEICS TIRETTIIE

FHETIEL=Y M3, 4107 773 REL T
WS, =y b 3SR WY T v AV TP EE
OFBFEECTELAEHR SN, F IR 2 HaEL
WBOEND I ENL . FFO MO = b4
BILOSITHL T 2B D SFEEICIEED SR
B % 7 7 IS N

MoP (E 8T : BTAE, 1957)

HE B G MR E o BT I LB T (K2), F
HE D=y b 3BT DAY K- Uk 2 m 34
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Fig. 10. Geological columnar sections at Shizaki (columns 1 to 3) and Takei (4), Kashima City in the central part of Kashima-Terrace.
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ELTARAEESLER, RIEROARAIRD SN
5. ZOWHERIE ML (011 1F, WARRFEE
M FRD MoP @ A PIA DALFEMEL & g L, xiT
X5 LERRLT

MoP D3t % K 5 55

MoP O BZKIK A #1251 A A IEILIT (2013) 12
LU, WrclcEgR SN [BilEE ] o)l RiEREY
HIZBRFES B & L7z, LA L, MoP OFRFEREfL % X
CBIET 2 &, RTRERIRERRE M) S E e
% 2 SAEAEO FAIAET 5, BETIEH LD
INVEy 7RBISC R BS kg 2 5 75 B EIMEOSMEAR
MoP ZSRAE L T2 % (RIF-HEIL, 2011). L7225 T,
ot (2013) ‘L7 [HilE] 13, KA TEARE
J& T M i & 7 DTz d 2 YR E T E
EEDbOTHY, RoN-BE N TIEEL IR
LWEOREEFRMOFRNIE L rofzbDEEZD
ns.

—J, Wit (2013) &, KIF - L (2011) ATRCHEL
L 72 KPR E M OFNIEH O MoP I22WTTF 75
CIERRETE RV E Lz KRIF - Bl (2011) 25RE#
L7z KREN @ MoP 1, ZHERMEHIZHIEL T
FHREED T 7 7 CREFIREIZ R v, HLF
TR ZR L2 DOTH L. BBEBOEIE
HTiE, BUERAFIRE @Ewai%ﬁf§&w®
T, T IDEAREr LB EmE T AR5
LR L 72 S ﬂ¢%®ﬁﬂf@ﬁ¢«%t%x
5.

Hu-TK (BB 7 @ AT 7 7 - $iki32, 2004)
FHEDL= v b4 & XU BHIE, T
IO BAE & A e SN AHATHTIEM (3671 58"N,
140°27'36"E) IZBWCHERTE % (M 11). 1M T
EARTREOTIICEERLO LS NS 2V NEWED
HY, WAFLEEINTVD, SHIZZFOTRIZIFER
ARLY) OWEERBY D L. ZOBMORTREOTHE
VZIRAET 2 A O SRR 3 W & AN,
EREL S 72 5. FAMA ORI y = 1.701-1.711
DHDONL(FE ). KINT T 2D EESFHIE
&Qﬁvmw%f&o#4m%@@%mb,@w%
DRINA T A DR DEHFFEDOFPIZE { EHT 5
(4 12).

K775 DKINT T ADEESACFHEAE L, WA

B D EIUREI THREREDRE
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Fig. 11. Geological columnar section at Hashikado, Namegata
City.
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VR )1 B 2 & T R 3802 43 A L C v 5 Hu-TK,
HHVEEDIIETH 28 r HOILETRIRS N1
ABA (FEE 1989) b0 LEUTS (H12). #
TR ORI D Hu-TK O#PH y = 1.703-1.709 (#5
RIFA, 2004) ICAL. ZOBRAIIHEEOSICEF
NTWD I ENE, Hu-TKIRIFE O FHERE O §E ik
Mo,

FEURIE < ORI BT 5 Hu-TK DRBALIE, R
FHia7 77 (IzKta: 57K, 2001) & MoP O IZHL
B L TWwa, Iz-Kta 25 MIS5-6 57 F A% 3 0 BT 2 [ K
L7z & (R, 2001), MoP 2MENIEIZHRIET %
ZEHMS, HuTK ZHRIET 2B IIHHETH 5
T REMEDSE

TAu-3 (HTHZA>, 1974)

FEEIE T IR (110, 36°3 577N, 140°34 16" E) @ (B)
DNV INBICHET L7771, EE5em TE Y
fx L, IKBOKRINBEZEATHT, Ly XRILG
g 5h. 777 OHPHBIMHEA LD > 5 U HEE
A, FHEEAOBIHEIL y = 1.706-1.713 2 7R T (£
. KWLF I A0 LFHARIE K0 A5 1.1 wt.% & v
FA R L, RAOLRECH L 2 L 2R LTV 2 (¥
13).

KIEE2 (2013) EKEREED TAu T 7 FH DK
777 A2 B B FRALFA R O R L% R
L72A, 2077 IHOFR Tk TAu-3 (BTHZ A,
1974) BN OEWOT 7T LHPT Ak x R~ L7z
(M 13). F72 TAu-3 OFFEA OB D y = 1.706-
L7110 CRFI 1T A, 2013) TIIITEZL 5. TAu-3 &

EIICIKBo KO =y AR SNEAS, HIFO
T 77 RO EZEATHATEMLELUT 5.
DEns, 207751 TAu-3 (2l &5 &l
L7.

KHF2> (2013) WIATH IR BV TR TEEIR
g ArPE IZEB AT 7 (Bk-Sc) * BBHTEY,
Bk-Sc 25K B % O TAu-2L 12xF I & 41 2 W RE 1 % 5
U7z, 2L b e, TAu3 i3 ArP O3 BRI E
TH5IEIB), RTREAREOE ) Rk 5.

TI7 IR EHBREBRFICL I EFRES

PHEOFEHIZBIT L, 77 7By, HERHORR,
RERRD L CRAEROMEIRD S, EROTHIZBIT

Bl BRI FRERORE R

& HEFEAH 21

AR ORF-#EL, 2011; KF1FAH, 2013) HEEL
T, THRERD 7O ORE iR ns (X4).

BELR

2=y b1 ERICHRIET 5 Tad 13, T GHIH
OB FLEHICRET 5 Ss (BHET 77 KIEE
A,2013) Wxtlbshs b, 2O TAICH S Tal &
T2 A s HILED, TN, K3 BLU X7 4,
LwOP A SN L WEEDH 5. K3 B LU X
H 4% Aso-1 LA ST WD (GFII - FE4, 1993)
s, TOWBEINIEERZERVERA T -2
MIS§ L Ex b1 A. Lo Tx=vy b 1I3EEL
AR END, T2, 2= b1 OFATEROSE
L 720 R [l L 72 Ab R b fg &, 477 bt o
B THROTRBRICAS AR & b IET 2.

tRE
=y b 2 IFFEEEERC Tas 2 AET A, Tas i, b
i U7z & RN A BRI <

WZH DT 7T (KIFEH, 2013) (oxtb S s et
Wb, FEERZINDLI=y b 1IZHE &
AL TR fiEe L, 2=y 213k
RIEEEMTE S, PHE (2008) 12X F ERIEIE
MIS7.5 T SN/ EZ LN TW5

=
2= F3IET 7 INRRWEEN TV ARV, R
L=y MR 2 S HERE ) SR SR MR B v

THRIIEEL, MoP AL ENLHOBE A SEIC
GENTWD ORI - i, 2011). BFEISTHER (K
10) 12BWTIE, BEMPIET 2 REEE Bbhbh s K

TREARBZOFKR 2DV INE (A) OTFTHMIZ, =
D MoP % IRIET H W WHERE W 538 %5 5 2 t#%
MIS7.3 OiENIE O EtEA R S 1L 5.

HEHE

=y b 4ET 7 ZIERIEL T iawngs, EL
HALAASHAE T 2 AR OB L WIBBERE A 5 %2 1),
SRINTERL & RS WD HE O H LA RS, i
T TOEE S O T RBHOHAENEN 22 51E, LT
L=y M EDOHRMHORE 2R, 2=y MKD
BEEER»SHM LT, BRe2HRKY —7 v A8
THEEZOND. LD ->T, HIEERTERR
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HEERHAEIC

(2008) 1=
TWw5,
WHEAHIZ BT 2B OFIEL, ThaERIC
B TRE# Sz Ok - #il, 2011) 25, &
AT B AT b 40 SRR S 7.

I UL, BEHIEIE MIS7.1 ICHRE L 72 & &

ATERREBE

2=y b S ORTEHBEROREE, 2=y 6D
IAF =TV — MO E L —E O R ©
b5, RRETEDOES 50 cm O ArP AN ZE 17z,
JE D O[] g HE D IEAEAL 34 b BT 5 &, MISSe 12
HEAE L 72R MRS O - AL, 20115 KIFT D,
2013) L ALEND.

ATFEITHERE

=y b TRWE - 77— VHoIREE T, 2o
EEICKP 2 BAET D 2 & B KT IBATHEE I
HEND. ZOHEANT KPP AYEE S i 7 7 MDO1-
2421 @ Tephra20 IZAf L XN 5 2 & h 5 (CRHEIEH,
2013), MIS5e K25 5d 1ML T 5.

]

2= b8 IIBIRD Vv NEISE T, Nk-MA, On-
Pml IZKCWREZR 7 7 I 08 REET 2 2 L0 s, e I
Mg THL I LOEELC, HERELTHILNT
&, FOHRIL MISSc TH 5.

TREADEBFESH 5 &7 ANHIHOREF DG

BELIBOERF EER

B HOEIE & EEEMOEE O EHOEER%
EARTHEHLE RO o T v, BEREGHOEE Tl
Yb3 (A5 - ®HE, 1984) DSHLWw7ZZshTwa (K-
R, 2011, fig. 11; K 10). S HICER S ITHBGH
OFEIBHRIFICBWT, Yb3 ®2m Lfls. T8N,
D5 Yb4 IS T RER AT ) T2 F 72 I/ w72 LT
BY (1, M10), YB3 O EZHETLLDEE
A QRV-

—J, IThBEHORBIZIE, SsAWEL (K
F, 2013), PHEBEOZL=v b 1IZHIET 5 Tad 75 Ss
ISR ENZ DT, FHEOERB TSRO
BoR#ELLBRING. Bil2»5E, EEGhoE
13 HCS DFE T 2 /MEMH 2RI DI L, IThE

B D EIUREIA THREREORE

Je & HEFEAH 23

DU TIIEE O FATEEI O FE 3 L 72 b Hl A
ECREL, XHVBEMOMRERHEEZRTI NS, TH
BHOEFIIESEHOERE & ) LA EETH S T hE
PEARIE S NS,

HIR L7z & 912, At EEE olE FiicE F
N2 Ta2 1X, N HLEINO LwO. P 125 LS
WREMEATE . R CTlEZ OB T I Aso-1 2SHAE S
LT EDPHMLENT WD, Aso-1 DAL MISS.4 (niZ
A, 1997) BB IE MIS8.2 (HIFIF 2, 1997) & &
NTWw5D, SIUIESE LERAS, MIS8 ORI TR
L7 &2 BRT 5.

ITREEBINBOHEEE

I TO LIRIE & EIE 0N S BRI OMA
&, BlL, 2=y b2 OFNEROWIH L, HEZ R A
PEHEAEAE R AT, 2= b 3 OB F ¥ 2 VK
DOHFRISAA, EEEHFHIZL Ao Nns (K10).
JENETHRHACERCI, #Eo L, v o—77 =
—VORONIWRIBOIET L LREDNH Y,
O EAIEEE T X ANV DONY) VR — U R R
THRIICE B S T 2 ENNESER 5 (R - I,
2011). {HIIEIE MoP 2 FAE$ 4.

Ay (X110, HEB2 S PHEBIZM Ao THEIK 1, 2, 3)
T, EIEO L GER3) 25, B2 SHER %
ALT (A) BIEETFY vy a2 EREEZOND A
PEET IRV NE (BEIR2), B) 777 %k

FETDHIRI OV ME (IR 1) 1SHFELT 52 & H
T E A,
ZL7T, (A) & B) om#z (C) OWREEN

o (M10). (A) OEEIE (0 »HH#Y ZFn:
bDOT, HIROEAED SRR L HE SN DD
WL, B) OYIVIEBIEBZELLZAF 27—
MEARBENE, (O \TEWRIOHER Y & HEE S
Nz, B) WHET LT 77 TAu3 ISR L E N D
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