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Abstract

The Middle to Upper Pleistocene Shimosa Group is distributed in the Inashiki Terrace of the
southern part of Ibaraki Prefecture, and is divided into the Kami-izumi, Kiyokawa, Kioroshi and
Joso Formations in ascending order. Ten depositional facies are recognized in the Shimosa Group
through facies analysis. Their stacking patterns and distribution show that the group is formed
by four depositional systems: fluvial, inner bay-lagoon, incised valley fill and beach-shoreface
systems. During the stage of the Kiyokawa Formation, an inner bay bearing cool-water mud-bottom
molluscan fauna changed into an open-marine shoreface environment at the maximum of
transgression. In the stage of the Kioroshi Formation, the barrier island-lagoon system appeared
after incised valleys formed during the preceding lowstand were filled. A large inner bay bearing
warm-water sand-bottom fauna developed in the westerly back-barrier side. However, open-marine
shoreface environments contemporary prevailed in the eastern part of the studied area. Fluvial
systems developed in the stage of the Joso Formation, the final stage of the Shimosa Group.

Key words: Shimosa Group, Kiyokawa Formation, Kioroshi Formation, Pleistocene, depositional
facies, relative sea-level change, sequence stratigraphy.
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Fig. 1. Studied area. Numbers indicate studied exposures. Lines AA’, BB, CC’: location of cross sections in Figs. 4, 5 and 6, respectively.

Broken line: contour 20 m high above sea level.
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Fig. 2. Stratigraphic divisions of the Shimosa Group in the
southern part of Ibaraki Prefecture and the western part of Chiba
Prefecture.
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Fig. 3. Facies and their characteristics of the Shimosa Group in the Inashiki Terrace.
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(Macaronichnus segregatis) xf£5 (MhWi1g). F7-, &
WREEIE (Ophiomorpha isp. ) R0 L 72 B O #k AR E)
PACADTHAES 5 2 e 3D 5. A HIS IR E
B, A O ERE AT EEIC RS N,
HERAE G3, H ZWRmyIcE ). bAnk, FRETIE
R F, TISEROD ZREMIZ L - THEDN, iF
JIVE CIEHERA G I @R 912, SRR D2, F, J
WIGERROH LEEMICL > TELNLL, ZLT, K
TRTI, HEFGHE B2 12135 ¥ A OVIROBEETIC X -
THEON, HEFEH GLIZIZRICEDLNS.

G3: PHREFILEIER N7 7R ERY 2T E
S 30 cm ~ 1 m DK HFEEE DMK ~ AR 5 5 72
D, BEBEIRAER  (Macaronichnus segregatis) % 1£9 . 7
AR AT B IS A B, HEREAE HI 2@y 12
B G IZHRMIIEDNS.
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HERREREE: HEARAH Gl I3ME 2 & &R Tk
BoWRYTHY, G2ORIEME By, MR A
OWHAHE S L2 L2, REOHENTSH S
EEZONS. HERAH G2 1%, FIEEIZB VW TH LK
EFIEWIT X o TR S NARA S ORIFE R
(swash cross-stratification; Harms ef al, 1975) % 23 5
TR A 0 ) A El~ b Th 5 Z LTz
T, TSRO A e HBERAEIE  (Macaronichnus
segregatis: Clifton and Thompson, 1978) »S& i b 2
EDD, HHEOHEM TH L LEZ HNL. HEHH
G3 IFHBERAEIR 2 &8 2 L 2 S anEREDSHEE S
B0, b7 7RIS AR RS R B S A S 5
b, REEANEISEWETE T OMREY & E 2 5
Mo, AN TIE, B & Rt & L C—4
L7

(8) HttEME H

H1: b7 7HRE#R 2 29 5F S 30cm ~ 1.5 m 2
FE DKM AEEE DO MR~ HoRiib 20 5 22 1), BAIRAEIR
(Ophiomorpha isp.) %P5 2 &2 % (KR 1h). &
JEIZT ¥ A VIROREMWI IR R LS & 5
DL, AMIHENEHEIZIL oA L, KTE
CTIXVHEMIIC A3 5. HERGAH H2 L 3BAF L, 3R
12T v ROVIROBEHCTHEYy, HEfEH G 12+
5.

H2: “PHRIIEISCEHE 2 29 522 30 com ~ 2 m Dl
KO E MR ~ PR 2530, Y2—TY
TRy 2 —TFa— 1, Ly DRI S &
DB D (KR 2a). F 72 BEEITEMIRS T v LOVIK
DREMWIEIRZ R LMEESEENLE 2 3D 5. THl
JEDOHERIZIR < o3 L, AT RETIIRET IS CHiERR L
7o HEREAH HI 3L, MR D 2 E 23T v
AVIMBERT, WREHT 27 v AVIRORER TR
vy, HEREAR G2 12l 5.

HeRREREE: N7 7 RURICE R, CPARTI R SR B,
=7y IN~Fa—rEETIWEE, PO
R HE R & o TR S N RS L B 2 5
N5 7280, AW EBERS O R HEDOHERM) &
Zxbhb (i 1989).

(9) Hef&EMR |

M PATEHA 2T 5/EE 50 cm ~ 1 m OFKO R W
AR~ A 2 5 ), LI LIEERAERE
(Ophiomorpha isp. ) %#fE9 Z &b b, ENBOHI
WCHAEL THAi L, KT TIETEMH#IE (Locs.

47, 51) OHPERD S TERCHERR L /2. HEAEAM 2 & 3t
fFL, HREMHIZF ¥ 2VIROBERCEDNS.
12: N 'Y ZRIBEEHAE 2T LIES 1~ 4 m FEE
DIEENIRIKD BB ~ MR 52 ), LIEL
XEIREIR (Ophiomorpha isp. ) RHEEAIEATH 5
% (B 2b). ENEOTEHICIEL AL, KRTRET
(IR (Locs. 8, 53) THERRL 7z, MHEREMH 11, 13
CILAE UMEAEAH F 2 P R & CHE Y, R H
IZF ¥ A VIROBRERCTHEDLILS.

13: 7= =7 v 7N ax BT LIEKO B VIR & AR
WERZET AV N EDOEENSRY, SETES
50cm ~ 15mBEETH S (KA 2c). FHAHIE A A
SR OIENE T oA 5, MM 2 & IfE L
HEREAH F A2 PR B B, HEREH 12 12
ZEDLNS.
WREBRE: RICEMN RN Ty 7 BB
(Harms etal, 1975) 1%, A b—LAEOIRTER S
DI RS TH B 2 e D, 12 & BEBERIC
H5H 1, BHERRALLEO TEHINEOHERY T H
LEEZLNDL (K 1989). 72721, BOY )L b
W, PRI L0 EEZoNLZ DD, W
MIREMIC T, & L IR DFFTANEIZBIT 5 T
AV ELBREE CHERE L 7T REtE D IR S B

(10) H#et&ME J

BRIRCIE Z 20 em LUT OIFIRAS B O S HIBEALRL RS 7
b7, BKIIHELEROD 2 REWBIKE RS
(KR 2d, e). FAAHILOWEER TH, RKTERT
o—MIzoAi L, HEFAH DL, E, F, IZEDLNS.
HERRBRSE . AL, TRRICHABR 22 A & FE O R
THHI LA T, FOLEIIIETAHE LT
FERTHII IRV IKIEIC B CHERS L - HERSH SR E S 2
ZEms, MEEOBISHIADEREY AR X T 5,
KR DR T 5 2 L2 X o> TR SN2l S &7
WM CThHDLELZLND.

2. MBS

HEREA O =TT A %, TGS — SREERINTE (I
4: A—A ), FUH - LW (X5 B-B W
M), HouEs — s (B 6: C—C W) 12He L
THVERE L 726 ARIRI A 5, 3EFEA 0 BB R &
HOMFMECER L CikR%. 2 LT, HERMHO5H
P OIHEE SNAHERE Y AT 22DV TERT. Hifghf
WIZHEARMIZ TR (1993) OREFEIZHE-729 2T,
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HEREAH O~ O, BABE 2 HEABAHSE A, (R Ak
R T 7 7 % W, SHREOESZ, BB
FATO 2775 5D | WEIKOKESZ b 12, N>
FL V& WS HIEIC X - TR 72,

(1) A-A BmE

LRE: W OR FBIZBWT, KEOR FHO
ADFERENT2NHE X DS, HEREA G O 2>
5o TW5 &M BINEDOIIREBBE TR SN
ebolEZ oML, WA (1997) 12X 5L, F
WIE RO L REITTAF 27 ) =, WEcE, 7
J— WEM, SHEM, WBEHASRET D L AR S
NDZ N, RIS TIEZF DR RO EE
TX72bDEEZOLND.

BB Wi &so T oA L, A ERROER)S
P T DA EA S A 70, TiIEERE FE0HE
WL 20 . FARMIZHNER ORI 1-H-G &
WO EREIH LY 2 ey Y a v s, SRNE - R
VATLADL E TR EINIZ DO EEINTE L. Wi
HTEER O Loc. 1512 BWTCl, EMOKRTEIRAES
NHEREAH G 2SI LT\, HET THETX 5
BB CTIE, HEREAR 1 O TALIC B OHERAR F A%
AEN, PE-BY AT LD L TV 2 L AURE
SNs. 7, KEOHRMTIOHIZIEES 1~ 3 cem
REOHABRAOIBIRE 21XV v RIRICETNS. #
AEEAIT A, B, C W4 CTOFEIBOHERH 1125
s 5 EDRERTE B,

ATFRE: Wriialo FEcasH L, V3 & amises
MDA LMD B, W2 5 I AT T,
HAEMHF 2o TC, DAL, WB, 77—V
OWFEMDRET L2 L0, WE-EY AT LD
ELTwWbo s, £/, WEFEt (Locs.
12, 26) Tldf FALICHERERH A 2354 L T 5.

WIS (Loc. 47) Cld, HEFEMF, D %> C L
IR OB I-H-G P REL L
b, NE—BY AT LORICYNE - RS 2T A
AL LTz b o LIS b.

Wit B dm B (Locs. 2, 45) Tld, Loc. 47 LLE DK
TREFEUES IS ~25mIlEErRonihror:
A3, M 8 ~ 16 m (ZIIHERAH C AIE < (BIEAY 8 m)
FEL, TORTHEIIIHEREM ), EDREO 5N 5.
COEE L E UEHEL, Loc. 47 DA TIZF)IEIZAH
L UHEREAA DS E o 72 KB B, R ¢ o i

1X Loc. 47 TIZF OWNBEMBEONE. T OMHEREM
J—E—C (3 REA L HERAR OFBUEA & BT8R
VAT LADWREY TH DL LIFERTESL. DF D, KT
BB TEY, HIETRTERELABIEY il
LT, FRBEEEELTVWLLDLHMESNS, L
Lo T TRIFENIBIZRIML TV, ZORMIE
OILHIERIE, C-C WHITHRRDOENG.

WHRE: W ek LIS RITIC oA L, 1
(Loc. 39 JE) EFHER (Loc. 30) (2Bl D HE
FEH B— A OGRS NS Z &b, WY AT
LDFEHEL T2 b D LIRS NG,

(2) B—B K@

FRE: CoOWmICBWTIMES LTV,
BIE: ARBIIEE3 ~8m CHiHEEIZamL, T
FRIZEE M L 22w, MdmEl (Locs. 14.25) T, HEL
FORBEOBERIMERTE R o7z, FhEETIES
FHEEDS 3 m BV DT T & 72 kst
W= RS AT A OMRHT-H-G &\ ) REH
5NMn. Lo LIS (Loc. 52) T, HEFEARI
DTRLZE — 8> AT L ORI F 2SHERE S N7z,
ATFE: WREs a4 L, SEMICNE-BY AT
LOHRAM F-C, D &V ) REPRSNS. Ll
Wi ALIES (Loc. 8) Tld, HERGH D % B - THNEL
OHEFEA 1 DSHERR S 72,

BRE: Wb aiur ISR oA L,
(Loc. 40) &thinil (Loc. 8) (BT AT LD
HEFEA B— A O3 A 2R L T %,

(8) C-C' it

LRE: A-A W & FRR ISR CHERR S 712
FTERVOT, ZOEFIIAYPTH LA, HHHG
DUFEAIDTEZ SN TND T 5, FHEDE
BREOHR TR ENZbDEEZLNS.

BB : Wi L, SRIIC/E -t A
TLADOWRMI-H-G L) BREAFARSNDL. L
LW SEE (Locs. 49, 50, 51) Tl&, HEREAH T O T
2B — 1B Y AT A OHEREF F 2SR S 7z,
ATFE: WiHGETIX, NE-BHY AT 20K
HF-D-C~ORENELNL Z LR L, B
# (Locs. 48, 53) TIIHEREH D 2y, € L CTHE
# (Loc. 51) CIIHEREA 1 % > CHME — LY A 7
LAOWFEA T-H-G 23583% 3 5. F7-BrHEi s O—
5 (Loc. 50) \ZBWTIE, HIEZHDAATZR &L
DT, BFNMAHEMEY 27 A OHFEMH E—C 25380 51
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7o, ABIIHEEBTIIBIE 3 ~5m, T TR 1lm &7
HIZHL 2 DED D 5.

BB WK BRI A L, TS (Loc.
40) & HEE~FE (Locs. 48, 53, 51) 2B\ Cif)l|
AT LD B - A DHERR S L7

BIE, KTEOHES -7

HINETROFELA L, KT EOMRHEOM HZ
fLORE W C-C Wi % #0, HRHOSA, REME
X, HEREEOESLS, HIEBLOATREICE
J% Y —7 v ARERFER AR L CThizv, DUF IR
b y—rr v ARBREREELEE (1990), FEEIZ A
(@) (1995) 7 &30 <.

1. BE

)8 OFEE TR 2R EMm2FEO b, R
J§ L OREEHE RTINS —F VABERTH
LMY LNTES. ARAETmEZ Y —T VA
B9 1 (SB1: sequence boundary) &M%, ZL<C, F
o RES 1 DOHEfES — 47 » A (DS: depositional
sequence) ZHERL L T\ 5 EHIWF SN 5S Z & H5DSI
LIPS

SB1 @ LA7IZIE, WB—#& Y AT L ORI I-F
DREHNS 2 HPERHAM (XM7) PHEEINTNS
COZ DS, SBLIFWENIMRAL TEZBIIEHS
NIREH, $bbWNET s A M (BRSL: bay
ravinement surface: Nummedal and Swift, 1987) T &
HEEZHNL. L7zh-> T 7Tk SBI=BRSI &
FiLlL 7.

WE — > AT L OMREW @ AL, FHE - ik
VAT LAOHFEMI-H-G 7213 H-1-H-G®, L
HEEY 72y 2 a r 06k ERAMDRE LT
Vo COBRIITTFHAZRERPIBDOSNLD, 2
MU EALICANERHER SR E S 5 Z L, tEDS
TEAT U CTAMEBRERE DS L 7B IRIB I L - T
WENIWPIRT ¥ A >~ Ml (WRS1: wave ravinement
surface: Nummedal and Swift, 1987) & f#RTE 5.

HIEZ BT 2 RMEHLET 1| (MxFS1: maximum
flooding surface) (&, FERAMEM DR b MR T 5 &
HEVRO D Z EMTE, ThL D) T & e
1 (TST1: transgressive systems tract ), {773 /K 4
HAHERG /K (HSTI1: highstand systems tract) & RS 4L

%. HSTI BRI, KRTFEEEORROD L NEE
WHHHE L, =7 Y AR (SB2) ThorLhmEh
L END, WEINEIZ1I>DOHEY —7 2 (DS2)
LTV LLDOLHRTE L.

2. K&

WHIE & DAL TH D SB21E, A—A" Wi H
R TR OMND X912, REHEERE T, RATHIIE
DERFHEL T X FOVIRIZHI Y Z A 72 242 &1 % 72
FTIENDHY, DL BT v AR L CHITS
WS AT AOWRMHI-E-CFEL TV 5.

AR O BN DSTEE L 2 WITTIEAE - 8
VAT LD D F 7213 T-D 55 7 B B R A
HWLRFEL, FORAIITHERANE — HHE Y 2T 4
DJ-1-H-G, I-H-G b LLKIETH-GDOH% 7ty
2 a o BIEVINERAESRO 5N, UK
L, WHECIIABE-BY AT 20 F-D-C—
AFZEF-ADPRETLEVNERHIRDO NS,
L72035C, BINTAHM A S 7ztk, WREDHOL L
PERICHER L Twozb 2 b, KTRBOWE
-8 AT AOHERIEIEIZFRD SN ARAERIE, K
BIY A M (BRS2) LT LI EHNTES.
Z LT, BRS2 D RN AR Y AT L0358 T
LA A B IS T, BRS2 Sy — 7 v ABER % 7
L SB2=BRS2 & 7% 5.

F 72, RAEMEERONEBA IR OB £,
VEMERBIC X AWEBIE L A Y MNEITH B EHRT
52 ENTESL (WRS2). RATHS HE~THEBC U,
DL BRAVERMERED IIFED SN L2 s, K
TR AR L 72 X 2 AN O IR E B BEEES,
A I P DI RS o /o2 L 2R LT W
%, LT, KTRBHEREEE 21X s SR cix st
FEREDS,  HEBLATE TIEPE H SRR ERAR & LT
VLS EREENG. BEL L, HEBOTHIZHE
LT 7B AR O TE R 2 HI ) % 3215
T, FHTHmTCIIPE B O gD S b N 72T e
MDD 5.

KRTFBIZBIT D MxFS2 13, AME - #f s 27 A9)8
EEY D PSS T, IE)IRE & U AhEREE
M SILK L /2@ 7R, TSN TR  MikL
THRBEIIRDDZENTEL., —T5, WEBE-HY A
T LDV ST B P A~THERICIE, & b ik EEDS b
71 L 72 BR O B 7 GEHL S HEREAH DR EEZRA L2 & | 3ERR.
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TEBRWIZ ED5, MxFS2 13 Loc. 22 & 48 D CiHk
PREIZZ>TLED. NI T—BONEMTO
MxFS D725 13, Nishikawa and Ito (2000) Tld, #i%
ZAMMHMNICEEE L TV AR, kbEMOT 7 — 4
F 72 I ARHAR O 563 9 2 HhIE TLE R R0 BB SR
27> TWw5b. F72, #ilIH (2001b) Tl Al
FALT 27 4 v ¥ 2 F —N—HE 7 LMHEHA DD 5
NBREEL LTWED, ARHgETIEZ NS OMEREMIL
FEEENT WAL, INHDT EDBNY) T —EBON
BN BT 5 MxFS2 O 38 B 12 B FE T35 S 2,
MxFS2 & ) Ffii% TST2, L% HST2 &35 2
ERTED.
KTFBOLRIZ, R B-A ORET L2 A
T LA DOHEFEY T b 5 HHE O RIE D, 5 F ¥ AV IRIZ
HIDAEN DA TH D, TIULY —7 v ABER
(SB3) THAHLMRT LI ENTEL, LED->T
RTFE% DS3, HH#E% DS4 LA

RIEBMLREHE

FREA I 3B 2 THERIL, PSR OKEEIL
Ax@Eilhd 22 ETRISN, R (1925), KIKHET
(1935) DIZEOMEBIA S 5 (Bl 21X 0 Haraet al,
1998 72 &), L2 L, MHERERMHMAT 2> S80S o iRk
BRBE L BRI SRR S N A RS L A LR
B RIERR, | SBHEIZ BT 2 U ESL R VLA TE
WTORER - BEEEEL TR L 203 d v, 22T
RIETIE, BEEMRICBU 2R EA R E 272 LT, B
HTh & CEB UBARBRIG T RE 2 2 & 5T HEIR O
ARTREZRFEE LT, REBWLORED b HERRA
BIERE W L TA.

1. BIEONERKRRSE

THNE T EBONER Td 2 HEFAH F 1218, il
FEHIS O B LTS (Loc. 44), Bf FLT B (MR A
M, 1935; ¥ - FAR, 1972; KEITD, 1998) 125
W, Anadara broughtoni, Macoma tokyoensis, Dentalium
octangulatum 7% £ 7SEBT 2{LABESR LA, Th
Hid, B (1984) OWEREHELIHLE T2 00L
ZRoNL. HEMEREZRT OO, —HK
TS & o Tl - BELSNL O TIRIZEHE L T 5.
518 O gk AR By Y LA #E 42 1 Glycymeris yessoensis,
Peronidia venulosa 7z & DIEFT AR ERS 5 Z & A3

S5NTHY, ZHTILHOBE SEENC IR b - 72
B &) -IERRSMEICRIA L T b b o & ShTw
% (HAK - B 1973)

2. RKTEOWERERE

RIE TEHOWNEHTH MM F 121, #5Er Bh
HIESRAT (Loc. 26), 7L WEAT FF 1L (Loc. 48) 1238
W\ "C, Tapes variegatus kioroshiensis, Anadara subcrenata,
Mactra chinensis, Peronidia venulosa 73 & O 5.3 5 1t
AREARONL. Inbid, R (1984) OWETE
HERIHLT20LEZ 6N, Ly RRICHET
BHEREZRL, (Z&AEDEELHEET - BREL T2
ZEND, ) OREEBEE - ER SN TEBRLZD
DEEZ NG, LA EFEILTE, {bakEER
5L IZHE ) A A ZCEIRAEIR 2AbA S L T
WARERAERE SN, ZolEnIs, BOEN L Tw
BHE CHEEME DO 7 5 L& 2 5N DLATEDHE »
WA (Loc. 11), FATHEEN (Loc. 6), Hfl
AT EARA (Loc.4) 7% ETHERR SN TV 5,

KT & DOAREY LA TS L Mactra chinensis % %
FE L, Tapes variegatus kioroshiensis 7 & O i fE 3%
W ENBH, FIRINLALTlE Spisula sachalinensis <
Peronidia venulosa 7% &, FEfATESEHICH SNA &
Shn (A - Y, 1973).

3. B IBTHERFEICS I AR TERDHELTE
W FE UK D12 (TP I AL E S 5 BE & W6 7 H G AT
(Loc. 26) DARTRETETIX, BIER 1.5 m OBAEH)
WithB »RO 55 (08). HEIFEROH 2 H
WRRAERZ 2L, B EICIZRERZMES. R
O FALZRAREN LA & & O S R b e (HERE
HWE), LYy AR~7 L - —RKe#r 25 5k
DV BLOBHRAOFERE (D), Ao T 7R
FREEEY 235 Vv b ~HRASRE (D2), 55V FAT
JEHAEET LIV (0, €L THRERBE O
(A) I2EB LTV, REMOHERHA ZBRvTe
TORETERERER TS  QROEYERASET
%,

EBRE 1. KTROEED S LA 40 cm T TOHFRITD
J&A 5 7 LA TE T, KIS 10 m DLl LT
WD EHHERR T E L. ALAICHIEIRIZE A LR
SN\ WA —EEEII G- THEI L T b, TRAFIR
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Fig. 9. Geographic distribution of depositional facies and sedimentary history of the Shimosa Group in the Inashiki Terrace.
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X% 1 (Plate 1)

- AT R LI TBIgE S i INLE FAHO SRR T (HEREAE A). o T B EIRAT (Loc.
26).

. Massive clay of flood plain facies (facies A) in the uppermost part of the Kioroshi Formation, Shimosa Group
at Kaiharatsuka (Loc. 26), Ryugasaki City.

CERSIEIZ LS WD I R A O AR BB IR (HEREAH B2).  ZEATTHEEATEE (Loc. 26).
. Planar cross-stratified medium to fine sand of fluvial channel facies (facies B1) in the Joso Formation at
Nakatsubo (Loc. 26), Katsura, Ushiku City.

C AKRTRIZEONG 77— Moy v b - b kg GERAE C). ZFATTBLUERT (Loc. 6).
. Interbedded silt and very fine sand of lagoonal facies (facies C) in the Kioroshi Formation at Okubara (Loc. 6),
Ushiku City.

CKRTRBIZESASNS, MIWEHIHEO L v Rk~ 7 L —F —RGH 2 RS EIE (R
D1). TEEEIRERSIEGET 5. Hio 51 REEA (Loc. 26).

. Interbedded silt and very fine to fine sand of tidal flat facies (facies D1) showing lenticular to flaser bedding
and vertical burrows. This facies can be frequently observed in the Kioroshi Formation. Kaiharatsuka (Loc.
26), Ryugasaki City.

- ARV RS 2 WEHOSLIRAWEEMR ~ i e F). @R LB a2 &,
i & T BT (Loc. 26).

. Bioturbated, massive fine to medium sand of inner bay facies (facies F) dominated in the Kioroshi Formation
at Kaiharatsuka (Loc. 26), Ryugasaki City. Bivalve fossils whose shells were dissolved are frequently

contained within lamina.

L ORTNE ERORIAHO REY) & & LAkib kg GEfiH G, AT BRI (Loc. 47).
. Carbonaceous remains-bearing fine sand of backshore facies (facies G1) in the upper part of the Kioroshi
Formation at Kamikimiyama (Loc. 47), Edosaki Town.

. R TRELEEORTHEMHO ARERER  (Macaronichnus segrigatis) H3387E9 A MRS (HEAEAH G2).
TLAWGHT FE1L (Loc. 47).
. Much burrowed (Macaronichnus segrigatis) fine sand of foreshore facies (facies G2) in the upper part of the

Kioroshi Formation at Kamikimiyama (Loc. 47), Edosaki Town.

. ORNE LR O BRSO b 7 7 BIE R Ao~ e (HEREAH 1), VO-IRERT R o
(Loc. 48).
. Trough cross-stratified medium to fine sand of upper shorefacce facies (facies H1) in the upper part of the

Kioroshi Formation at Shimokamagayama (Loc. 48), Edosaki Town.
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X} 2 (Plate 2)

- IBINRE LA CHEE S5 B HER O PRI SIS EALR ~ ki g (MR H2). R
JEHT (Loc. 6).

. Planar cross-stratified coarse to medium sand of upper shoreface facies (facies H2) in the upper part of the
Kiyokawa Formation at Okubara (Loc. 6), Ushiku City.

BN ERS 2 TEYNEM O > E 7 BRI ~ Bk as i GIERTH 12). R
BT (Loc. 6).

. Hummocky cross-stratified fine to very fine sand of lower shoreface facies (facies 12) dominated in the
Kiyokawa Formation. Okubara (Loc. 6), Ushiku City.

CEINBOTHINEMICR SN 2 — 7 v TR EmMAa ke ERAE 13). AR
J5HT (Loc. 6).

. Interbedded silt and very fine sand of lower shoreface facies (facies C) in the Kioroshi Formation at Okubara
(Loc. 6), Ushiku City.

CIENEARALCTRRERE FHEMA G, G2) LEIEEZLR LK N FEOBIKA BB
FibRE GERHEY). RTREKORAMEILY —7 » A5 RE 2 L, 20 LB amEs
AT AOHEREM ), E, CPRET L. HHHH T O BTG RIS T + —t v b 2RSS
ST L5, ERO DOV NEAR R & ORI 7 LA MBS TEY, R
(50~60 cm), ¥ (5~8em) WREVWZ L LHEDYE, Vo —TTa—rbhhREnb FFM
B MARAZS 4 (Loc. 2).

. Poorly-sorted, granule-bearing coarse sand of facies J in the base of the Kioroshi Formation at Kutsukake
(Loc. 2), Shimonemoto, Shin-tone Town. The upper part shows rightward-inclined forset-bedding. The
upper surface capped by the upper facies (E) of bioturbated silty sand, forms wave dune 50 to 60 cm long and
5 to 8 high with symmetrical crest. The Kioroshi Formation composed of facies J, E and C (incised valley fill
deposits) directly overlies the Kami-izumi Formation (foreshore facies: G1, G2) with a sequence boundary,
eroding away all the Kiyokawa Formation here.

CdTEROIEKR. ERE~ARTERERONESH (0 —7 ¥ A5,
. Enlargement of the middle left part of d. Unconformity between the Kami-izumi and Kioroshi Formations
(sequence boundary).

L KT TRORIE F 2B 2bAEEROER. AW ICAIENERIEREL THRE$ 2.
Bt T BT (Loc. 26).

. Fossil shellbed in facies F of the lower Kioroshi Formation at Kaiharatsuka (Loc. 26), Ryugasaki City. The
shellbed is dominated by molluscan species dwelling on inner bay sand-bottom.

. KT TEOHIEM F 2B 2{bABEBOER. SAEEWILAIINEDEREE £HRE L, T
IR BEHVIZER ) o THREL T 225Nl TSI 72 AU 2%, Bkl %
B UCEEL o TSI LTV . YDA T B (Loc. 47).

. Fossil shellbed in facies F of the lower Kioroshi Formation at Kami-kimiyama (Loc. 47), Ryugasaki City. In
the lower part of the shellbed, shells are concentrated and stacked each other, though convex-downward valves

are common. On the other hand, convex-upward valves are dominated and arranged forming lamina.

CHIE T EHOMERMN S T2 BaEARE (UsP). B Rl#EANT (Loc. 23).
. Pumice tuff (Usukura Pumice: UsP) contained in facies I of the lower part of the Kiyokawa Formation.
Usukura (Loc. 23), Ryugasaki City.
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