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Stratigraphy and Sedimentation of the Upper Cretaceous Himenoura

Group in Koshiki-jima, Southwest Kyushu, Japan
Keisaku Tanaka and Yoji TERAOKA
Abstract

The Upper Cretaceous Himenoura Group of the Koshiki Islands, Kagoshima Prefecture,
is unconformably overlain by Paleogene strata, forming a northeast-plunging synclinorium. It
is more than 3,600 m thick and consists of sandstone, siltstone and mudstone. The sandstones
are often cross-bedded, with occasional oyster beds and shallow sea shell ones. The group is
stratigraphically divisible into six units, provisionally named A to F (Fig. 3).

Division A consists chiefly of mudstone and seems to show an open shelf facies. Division
B, over 1,200 m thick, is dominated by sandstone of shallow sea deposition. Division C. is repre-
sented by 150200 m thick siltstone largely of open shelf facies, which contains ammonoids,
inocerami and other molluscan fossils abundantly. In the succession of the upper part of divi-
sion C to division D, over 600 m thick, sandstone sequences in combination with subordinate
mudstone sequences show repeated cycles of upward-coarsening grain size, which are probably
attributable to deltaic deposition. The upper part of division D carries a thin seam of coaly
shale. Division E is occupied by a thickness of at least 850 m of mudstone often intercalated
with turbidite sandstones and stump beds, showing a deep basinal facies on the whole. Notewor-
thy is the occasional occurrence of submarine channels up to more than 20 m deep in this divi-
sion. Division F, over 750 m thick, as a whole marks a regressive phase, its lowest part con-
taining fining-upward sequences probably of fluviatile origin.

The group is correlated partly to the Uppermost Urakawan to the Lower Hetonaian,
the Campanian of the international scale, because of the occurrence of Texanites (Pleisotexanites)
cf. shiloensis, Inoceramus (Endocostea) balticus topajoanus, I. orientalis orientalis and I. cf. schmidti.

The Himenoura Group iﬁ the study area is similar in lithology and thickness to the
group in the eastern part of the Amakusa-Shimojima area, but it has a much wider strati-
graphic range than does the latter. The Himenoura Group of the area, on the other hand, dif-
fers from the group in Amakusa-Kamishima (the type area), in that the Lower Hetonaian is
considerably thick and the sequence lower than that is composed mainly of sandstone.

From the mineral composition of sandstones, the kinds of pebbles and the paleocurrent
directions, in conjunction with other available data, it is suggested that the coarse clastics were
derived mainly from the western source areas where acid volcanics and granitic rocks occurred

extensively.
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Stratigraphic Columnar Diagnostic sedimentary features Fossil Correlati
division section * : not common i ossils orretation,
Fs g0 Slump structures Cross-bedding Echinoids Pelecypods
Fa Cross-bedding
160
F
F, Cross-bedding
500+
Graded bedding i Nuculanids
E Directional sole markings /noceramus
2 Slump structures Echinoids
B0k Submarine channels Tosaloboris R
f 5
E . 77}
Graded bedding /noceramus (Endocostea) balticus =)
oot . : S
Directional sole markings - Ammonoids s
E, Slump structures L 2
. Echinoids 3]
Submarine channels T
500+ E .
o ~ . Oyster beds ©
'§ D, CTOSS bedding Trigonlans E’
(t-: 200+ Ripple marks Thalassinoides T
§ D, 70+ Cross-bedding Slump structures* | Shell beds 7halassinoides %
5 . )
D
'jg: D, g0+ Cross-bedding Slump structures* | Oyster bed
Cross-bedding Oyster beds
Dy Ripple marks Trigonians
230+ | Slump structures [ (£.) balticus toyajoanus
. ) Inoceramus cf. schmidt/
C VavAte I / orientalis orientalis
150—200 [ (E)balticus toya joanus
Texanites( Ple/sotexanites )ct. shiloensis _¢
B, Cross-bedding Glyptoxoceras indicum
200+ i Trigonians /noceramus °
) &
beddi E
B Cross-bedding Oyster beds a
3
Flaser bedding Shell beds S| 8
300+ ElS
B g |
S| §
B, Cross-bedding z
200+ ) .§
=
Cross-bedding " -
B,y —
Slump structures* Echinoids

Mudstone or siltstone Flat-bedded sandstone

Massive sandstone

Mudstone interlaminated with sandstone

A
Sandstone and mudstone in thin-bedded alternation

Conglomerate

Sandstone and mudstone in t>hick-bedded alternation Pebbly mudstone

(mudstone being predominant

?andstone and mudstone in t};ick-bedded alternation E’ Coaly shale

sandstone being predominant
Cross-bedded sandstone Tuff or tuffaceous rock

———— Fault refation
#IW HBERBREFRER

Stratigraphic summary of the Himenoura Group, Koshiki-jima, Kyushu.
Arabic figures indicate the approximate thickness in meters.
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LESLDTHD. ZOX5 BRBRBIHERHEEL
TLELEFTEDDBNS.

FEOTHTEL LTEBHEDS - BB (BbichE
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FIZBERAP B Y, HARICLBHE IR bR
MEBEMES . EREDEILVEVTERSETL, RE
WA TIRREDRCERS LA &8 B cm
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(& &8 &/ VM) W) ORBA B THEST bh
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cm, 15 ~ 30 cm, 30 ~ 100 cn DFEE ZFHEN /N BAE - h
B RHRE 5.
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and fill structure)®6) R3¥ET 5. LHRXRFERTH 5.
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YIRS LEERO LV R VERS TR TR B BT
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B,

B, LW BRAMGRICH B LIRS h B, THTIRERHE
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FEL, T~RT, LA E DD ICHIREROETE
HETT. TOXAFOWETL S SREROWHE -
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LITHOLOGY

Clayey mudstone

Silty mudstone

Siltstone

Sandstone and mudstone(or siitstone) in thin-bedded alternation

Fine-sandy siltstone

Very fine-grained sandstone

Fine-grained sandstone

Medium-grained sandstone

Coarse-grained sandstone

Very coarse-grained sandstone

Granule

Pebble  Pebble conglomerate

----------- Thin sandstone intercalations

M Coaly shale

wwwwww | Tuff or tutfite
Shale fragments

Calcareous concretions being abundant

Shell beds

Oyster beds

Mollusks

Animal burrows ¢ Double symbois indicating abundant occurrence

Plants

~~~| Erosional bed base

SEDIMENTARY STRUCTURES

Parallel lamination

Cross-lamination

Thin

Medium

flat bedding

Thick

~10m ———1 Very thick

Massive

Small scale

4 Medium scale p tabular planar cross-bedding

Large scale
~ 7
N
Small scale
| Medium scale > trough cross-bedding
\-0 Large scale
—— Wavy bedding
At
%4 TEL BRI By AR K ==3 Convolute lamination
Measured section of the main part //@M Folded structure due to slumping

N7

of B;, Himenoura Group, Fukikiri-

F4HBIUCULToRRRKD ALY
Legends for the measured sections illustrated
throughout the report.

ura, Shimokoshiki-jima.
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EE A ~ RS TRE SR, L&Y S
&3~ 8 mOEBHEMEEMES (B4, SK). pRERE
EAREDHBARE, H~/NRET, WBRBORAERZI0
~20°TdH 5. set WTIIHHZ WIREDPRIADE, FEVIR
BONBIRDE (CAFEIIRIH & D bBEOH THI)
ZThENP OB LHBEEP ELD CTHEECHERE LT
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&5z, BFATIC X o TR LEICEATHE 28 28 % %
L, E7/MNIBRRAIZEBEEZ T T E CEB S R
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FRERRI A ORBEODATIHEL, &< i
Steinmanella (Yeharella) japonica (YEHARA) (s.l.) BREEE
ENTCEHEERD Y, i BRARO=HH% Cal-
listina (Larma) japonica AMANO H L\ EEhTv5%. 12
IKEEDOARE kB o> & Inoceramus sp. of I. ezoensis group
R, WRENEOARBE IR & Inoceramus sp. of 1. balticus
(or L. ezoensis) group DSEHT 5.

3.3 ¢ B

B, 2EAIBRY, T LEHEAEETS. Bbich
~EEEY )V MEBIOY NV NERER B 55 (BE5K).
B OIEEETHERR 22 8%, —RIChEZER
X BEHERT. BEIZ150~200mPs LHEE SRS,

RTHEHWES NV Y EPBRY, LT &L
ERRBEEETS. THEIETHBIV LKL LTH
BAEL, BOLRVYVMERDRY, LIHLIAITHE
OIS - WEEPE TS, hBEEBPRLMPL, ¥
NVINBREEELTS. LRS- THIE
MEE (DRZEERE LA CHELR ) KX
Y, ERETHERABCY AV M EPDRY, LTALT
DIWAEDOEECER LS. B, PHIRIEESH
13 em DR (AL THELE) MREIRER 2 b h
3. BRTHOESEHLALSERTRH 8 m, T - B
« EEORESRBAETENE50mEL L, 55m, 40m

FIREFHRIRELEEZEBE THEL, HoMicix,
EEETHIRBC TR Y Zv. kiR, BP
By vy ZARSBDCEAHABEERL, KESET—Ric
0em PDFCehs. F (TrEFAP - KR V=
X)) HABEEEC TRESAFOTICEE WL & &

H, LARABTHMTRILBMNEECETS. Hfox
EHZLELXEAS /T EADBRTEEbATVS. &
B, Y METCEBERERLA SRR CIEETLT
CEENTVRZZLEED5.

R A L LT, Inoceramus (Endocostea) balticus
toyajoanus NAGao and MaTsumoro J3AEBLEZEL T
lxOREICERL, BARTERARTHO TH» 5
Inoceramus orientalis orientalis SokoLow (Plate 23-1), A J&
TERD ¥R & Inoceramus cf. schmidti MicHaeL (Plate
23-4) BiRESNL. SHICKBFERH B Inoceramus cf.
orientalis nagai Matsumoro and Uepa $FE R Xhiz. 7
VETFA ST, BOBIR LT s X RO Glptoxo-
ceras indicum (Forses) (Plate 24-2) B XU FRITET S
ERONIWAPE 4 DEELEERTRY,
(Pleisotexanites) cf. shiloensis Youne ¥7) (Plate 24-1) 4%
NTRD 2P FREL LOREHCTARBET MO TR S
HeiEEn. &biz, Inoceramus (Platyceramus) cf. ¢y-
cloides c_ydaides WEGNER D [Fd>T, Inoceramus sp. of I.
ezoensis group /071 L8 E 1, Spatangoida iz ¥
BV = b HEICETS. D EDLEOERT, KO
'5 LB S B TE Stz Neilonella obliquistriata AMANO,

Nanonavis (Nanonavis) sachalinensis (Scumipt), Glycymeris

Texanites

(Glycymeris) amakusense Nacao, Apiotrigonia tuberculata
Nakano, A. postonodosa Naxano, Opis sp., Protocardium
koshikijimense AMano, Callistina (Larma) japonica, Lucina aff.
JSallax Forses, Dentalium sp., Hauericeras sp., Hemiaster (?)
sp.

3.4 D =]

CREZEARBR, ThEDHEBIE AW TH
. FREYVD,Dy Dy B8XU D cRorsis. Dk
BEBIUCWERERELEP D, Dy 3WErDRLS.
D, & Dy i b e EiREaBERE» 550, Dy T
& Dy KR TREAPE-L T3, 2B 600 m LA
E.

D, .

EEREERICRESERL, LEaRo THRBIIET
B TH - PHBLOCERKES SIS, §2 Mot
HTE D05 bk FHERALTRTRLE. k
REITHTHS. BE 230 mPlE.

RTER (F25m) i3 B b ICHEMERE (HABOESE
cm ~ 30 cm) 25785 (55 [X). BET—fRICHAI T,
EHPREL, REEIDEEBEOATARZS .
ATV FREERNBE T v R NVETEEER L E L&D
bhd. LIBHLTHRERELZELVES 1 ~5mo

HT) R KRR AR B O HHoR 2 %1 7.
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BRBRESO LHEERIERER (HPEK - A7)

~

H6R TEHETLBEO D BALEET 3DERNFREE (Ral  BES)

Ripple cross-bedding in sandstone. D;, Himenoura Group, Nakayama-ura, Shimokoshi-

ki-jima. From a photograph,

Black areas indicate argillaceous rock which is occasionally interlaminated with sandstone.

I~ TR B (£ AR TR A B RET S .
TE (980m) XTEHSOHRIUE (FREF R SR
ZRBC IS BHETS. pxEERESTRESKD. B
PEREEEL, Pk, XL Eh~T, S5
R IR N S R R S Te . REYMI R ETREE
BLHAMC X o Tiddialzv. £72E&0.1~0.3m
(‘KR om) OBHERBEZVLEACIT SN MARN
LELESWIEL, DREBEEELAOND.

RIZEHEIT S 5 PHE, & &8 &/ NIBE I
M (set OE S LI LIE 1 miciEvy) T, A% L SEiRE
ERIEEFEREIL, LI KRBED L DI L CWARE
ThH5. I~ PHREFREEDETE, LELE—#D
set ZRUTH set O LABIDEELL TS (FE6K;
Plate 15). Z DA, AIEEOEMG I set ZLICED
EFHThB. & set DEZTEHDS 10 ~30 cm, BEXi
Pm~10mTHs. BECHEX 1.5~ 3m, ik
10~10% cm Tdh 2, WHIEDIEEROTER X % i
BREFC, REICEFECREENABNS. ERROKE
JRE8IE REmNEck and WunperLicH (1968, Fig. 2-b) D
B RHERE (Aaser bedding) 1L { 1B 2%, set DE X2
RAPIRKEVETELS., TOBDOKRBRESRTH
AR CIIRER AR BEE LIRS

FRgEREE (“Ostrea” ZE1e) PEA DRBYEDHATP
CHEL, BEH I mobX{baE (baidok® ; 25
FIRER) bAhD. IBEATIDIEA/ T AN
FNICETS. BEROERMAR YV MERIZBWT
HEBEICIZITETIEEL TV BARD 5.

FEE (Weom) IHFREFOWRIC L BLTS. B
BODERESEREBENORS. WEE (1~3m, L

Fic5m) FHF~HRRATRESH, LIXLEFHRE

(L& L&/ MZEE (ZRAE) BREETD
2B, ERHTHREHLTTHRAOALNS . BERE
(1 mPT) RBHEREOAMEALCT S LYV IET
REsh, LEALEDRMAEEEZED . DATRIES
¥ 10em o B ERER 2 FhichviEgshd. Vv
A IC R R O AR A DS HERR T (RIS AT IC B &
nTwa.

L8 (4omPll) /R E—HREOLEOREHIC
IBEMT 3. fIRERE T EREEDE & PHE (&
& X ERHE) AEBEEDEF LY, MERENICR
LBV ThHD. Waidh~ih, LiZ Lidh~HRT
5. EFEDEO LEICEEERL LS. FIEE
BREAPAIUCTHD.

D, FofbmEELTIE, BIO &L 5IICTENC “Ostrea”
BEENTOBEEST, KOLDORTE»LEHTS.
Inoceramus (Endocostea) balticus toyajoanus (Plate 23-3) L.
(Platyceramus) cf. ¢ycloides (s.).), I sp. of I. ezoensis group,
Glygymeris sp., Steinmanella (Yeharella) japonica (s.l.), Cal-
listina (Larma) japonica

D,

D, LT 5. BEOmELE.

WHRICE T 2 MM E SH60m T, JEEADEEL
Brbis. 2f UTRAERFADER IV LLLS
HEBL, WFhbESZ 2mITT, L& L& 3myitk
ks RBEERBEYVNERE (HEB) T, L&L
EWEERLHERE T, BB~ kT,
—HH~HROZ Lo BB, ECREEBITE/N~ FHRE
FEE (KEOPRAL) BHEETS. RECAT Y
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WOE WA BT OH #
FREERTD LIS,

mEaE (BE 20 om; % OEE—MKic 5~6
cm) R FRZAVIEEN, EREERIZX Lucing
aff. fallax 2 RO BB P LT HENTHBH
EBRH5.

INRE—FREOBERICENT ok BHT
SHB XY b ET, ESHS0mo vV NEARSRS.
ZOVIVHFEREEET, LELSHMBEERUS.

D,

D, L OBEZEOBERIIAHTH S, BEOmELE.

i (0.3 ~3m) LIEMEE (0.3~ 1m) LDOE
HEE»PLREY, MiEPHEI Y LESETHD. HEBR
AR A TR S, PR (L & &R &
BEE (ZL PR BRI EETS. AEEELE
LiE Dy TERICR®ET 3 X 5 nbpaiREE (h~1h

1

vy

Thalassinoides U

B7R OTHEEEE D, RE
Measured section of D,, Himenoura Group,

Hirase-zaki, Shimokoshiki-jima.

(8 24 % 8 4 %

) &4, 2B, KEEOVRIEGZZEHES —HIiIC
H o5, HIEMELREPORECIIETEER L e
T30, PREHEOREILLABAFETHLY, £y —
EXA MEBEBEO T X BET I RLER VL
REEED O v ATy SEERS I EET
5. SLk@E =y Rr— M EE (BHOREL 1m
IGEV) bEEIhS.

BggEiE (BE 10 ~20 om) RNEEEOCRETIC
RBOOND. WEERO—REEO LECBERERL
H@E1~3cm E& 10 ~30 cm) BRFHEL, SHITE
2 ~3 cm RAD YRS DT EE R RS Thalassinoides
(+FEMEDE AT, A 747 ) (Plate 20-1) &3
FHRWIEENhD.

D,

D, #ATRBY, Thh b EHNEET 5. HIKZE
B L& P SRS L ERE~ BB ot R EE
WEEELTHENS &P~ (& SN Rl
BEMEE LT HEL LRI~ KIomA —F—DE X

— 10m

e HES Dy B SERMERRE
Measured section showing transition from Dy,

to E,, Himenoura Group, Nakakoshiki-jima.
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BEREBEAREEO EMAERERBEH (HPEE - - FWE7)

2boTHRETS (F7X). BE200mLPL k.
WERIREEFEL, LU TRk, AT, tosEZ
DI NS PR S, EEE~EEERETO
BIRIERD set DEXX5~10cm Ths. fkEic
BLTE, NS DR—iRIcAR, h~KBEDY
DRELEFLIRERATHS., SbepEXpxEH
(Plate 17-2) & R HETS. BESBD VIR
EHEBIREL, BEX3ES25 10 ~30cm ¢, KX
4 ~5mizET 5. WERERLE & HEREE T,
FRFHRLCEL ERES | myi#OBEY VAL
BHBET D, o, REOLB EHX, BESHK
10 cm OREEEBRDPEL &L 18, BE& em ~3
10 e D RAVIEH R ICEDRBEREPEME D b h
5. E[EH~EBEEE O _EHicE U LIZIRERE
(Plate 20-2) ST HIHERREET 5.

TEEREEL OXRBR EHH 8 miEL LTH~E
BERNDAEPSRY, —HIX TV I EE ST TIRE
ABERIEh. BEIZRORERBHESATOD R
THEENTHS (F8H). £ 5IRTACITFELOER
H0mo3E, ZOTAIIIHREEDEIL 5.
HpsafEE (Ex—iiz 10 ~30 cm; Fk 4 m) 28
LZALZAERITIREL, ¥ baE (B 1lm
W) bEBREIC A NTE &S . E Tz Steinmanella (Yeha-
rella) japonica obsoleta KoBAvAsHI and AMANO RLET 5
BELM LA TYHES, AREAAEDS BLERTRED
DELT, WEYIVNEEO LESARIE 2 om 5
SO Thalassinoides (Plate 22) 2fEEMRICEE S TN, £
TRz EHBAE R | om, BX 20 cm ORYERR
Hohsd.

3.5 E B

DELIESGIZELY, FhLOBHEEBIEM TS
5 (B8X). BLIEEAPLRY, TMED By, E
Z2nEh? (F9X). LREAHTHS. £EE 850
mpl .

E,
Bbich~EBEOV LV NVERENPLRS. VIVME
BAEIEREEZEL, BERECHBERAZZ{ 8. ¥
W NEREIABO LR T —R Ik I L A EH
RL, BRERBRZOAMEAREER, LA 58
FRFKEL 2. BHEEREDTHIEE L, BRIE
TR R A RAR R &, JBES00mEL k.
ERLEMEBN LAY A, LIKEDT
e EEHTRESREL, BABOESIE 3~ 10cem (&
Erx 30cm) THBH. BEITHORESE L T—
C8) MAKERFEAKROWHRC L 5.

fic b THALER (BaEChRTS) 270,
LREDOREE~OWBIHBHLEE L dERHAEZ
LbdHs. AR LI LEMLEEREEZ L, B
T b LD o TRALE 2\ LHRIRED - EATEEEET I
L ORIZZEHEE P S 25, MRAE AL B ~ Mk
T, LI UIEREE R LEREIR L < F5E L, JEER
BWrEES, TEEZEIN—F - F¥ A+, v—F %
FANDXIRY —Ae— BB OND. BWOREE
—RRIC KR T, R EEE, WEXMSER, v Rr—
M FOHRBEORETHY ST R, Sbikh
HICIIKEEEEZ 2. BRR LS ES/METF v X
VIR (BAMRE 10 ~50 cm) &R%. Sbi,
HArfgs 0.3 ~ 2 mOBREEEOH S b ABOTEIC
s,

LR XD R ARE LMo EEEE A
RARZEBRERICIIE S 3 mElF OSHIEEHIE
BEBE» b, A7V BELRO NG . FEES
FOBIT—ICHF ~ KT, & 8em AT ET S LD
bhD. SHic, KBETHI IR 7 vy 7 EER X
CHERELTWS (FBMX).

EE10~205m O H ~ HUpiba b BUBEICHAEL
RO RICEEEREE EF, Eh~EEEE
FTCLbHB. BEBIVCIRERL, THEZ
BRICE>TRY, ThbRERAEETEER A S ERE
BED Zirshd. KER - 5% - RIGFHOWEL
HOWEEBITZ ONEHTH 5 (Plate 19-1). & D F —
F—DESOREFSEFEREER B O LTRED
E, wbH bbb, Ey, B 0BT 5 KHERERAEE
BEARE—ECHERELZb0TIERL T, W ohnE
BREFEENER 2 bOT, HexORAERERBOE
SR—MeHmEZ 2 EBLHEBHR). LBES 1~
BmOBEAEEEL LS EHEL TS,

LEREEFELLTERT, BHNCE - TREURHIE
Fh, —RICBEBEEROF,L SHVIZEND. Solempa
angusticaudata Nacao, Neilonella obliquisiriata, Nanonavis
(Nanonavis) sachalinensis, Inoceramus (Endocostea) cf. baliicus
balticus (Plate 23-2), L sp. of I. ezoensis group, Lucina (?)
sp., Gaudryceras (?) sp., BEE & L VTV EFA b (Glp_
toxoceras 2134 FUADIR) OB ERREShE.
Hemiaster & B3 7 ={bGEEFICETS. B, £
NTED D2, BEEAPICHEREICIL TREIRASL
BERERCERACESHS.

E,

) ARTRRS L IR OIS ¥ v T RIE S D b oAK
BOLOT, Fvr XNOEREEDS Lm PLLCBE A,
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WERER AR BUX E 4L5)

Silty mudstone

Silty mudstone interlaminated with sandstone

Sandstone and mudstone in thin-bedded alternation

Sandstone and mudstone in thick-bedded alternation

Cross-bedded sandstone

Massive or flat-bedded sandstone

Pebbly sandstone

Pebbly mudstone

Submarine channel deposit

Folded structure due to slumping

O PEEERBEXEME TR
Diagrammatic section showing the facies distribution of division

E, Himenoura Group, Nakakoshiki-jima.

E, 2B EGBBY, Thpr 53R HBT5. Bhic
RS HLRREMEEEI L2 Y, FOMCREEN iR X
SRETDIILLDD. BEBIT MK~ FRATRR
EOERBFVAFACITSBVAVERETCRE S
5. YN NERBERIREZIC X BERE B E TR
T VAV NERATAEREFRE DT HICER, LIEFL
WEEE T, BEREEMICEEL TS, LB
Thod. BEX350mplE.

BB SIEMAERE (Plate 17-1) T3 Bfr)go B & i
3~30cm (L&r&x1im) TH2. BB SR
0.3 ~2m DEHELIHMCHBND . BHEE—K
HERLT, By it bh s X9 kLR R 1L T i OHE

BEEORETEE ST 5D (Plate 18-1). BEL &
XL &, PR, H~wRilzY, TOXIRBEOTE
T I —b «Fx 2, =7 «F%RAb, r—
FeXe AMDEORY—N<v—BFEELTS.

27 vt (Plate 21) ROAMEL AR B, L&Y
XEBRBAC T L HEEODEEE L b oS (B3
10 cm ~ Fm) - RIBEBO LD AT 7B (510
) #ix&ste. SURE - MEET OB P~ KT, &
KD em c@#ET S, LREO LD RBEEHBERESR T
VEER B OBAIRERTICEELTYS, &5
i, EROREL HMCITEZREAAEREE B
B b DIE0EmMITETS) RETAYTAIHEEL,
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BERERES O WO EREREE (BREE - W)

HIOR B, 0ozx7 7B (PHERRIKGIS)
Detached masses originating from slumping. E,, Himenoura Group, north of Umano-
ri-zaki, Nakakoshiki-jima. From a photograph. S, slump bed (chaotically mixed silt
and sand); Ss, sandstone; Ss—Md, sandstone and mudstone in thin-bedded alternation;
Md-Ss, mudstone interlaminated with sandstone.

e — e

—_— ———

~

~. ~. ~— ——

FUR B, cibh3lERRS (X BRGLS, TH: BRE)
Large scale submarine channels. Above: E,, Himenoura Group, north of Umanori-
zaki, Nakakoshiki-jima. From a photograph. SsCg, sandstone and conglomerate; Md-
Ss, mudstone interlaminated with sandstone. Below: E,, Himenoura Group, Umanori-
zaki, Nakakoshiki-jima. From a photograph. Cg, conglomerate; Pm, pebbly mud-
stone; Ss, sandstone; Ss—Md, sandstone and mudstone in thin-bedded alternation;
Md-Ss, mudstone interlaminated with sandstone.
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OB @ ERA®

ZR BT RICTREBRICER 2 7 S EOBE ~ R
WETHB FEUR). —F L LT, R ORKIREN
20 Fm, FENT DIER 100 $ 10 miZET 2 RERP D
3. &g, B& 1 ~Fm oRAERFEERE (Plate 19-2)
LEIALIARWETS. BAAEFBILELEL
FFdo T T 5. BRAEREBOTERICIZE
KEIA—F «F¥Ab (2L 2 3EH 20 cm, EX 70
em P k) BZRDoHhI2HELH D (Plate 18-2). BER
BB FIAMIC KBRS B o B—set 2 b 7x
ST ERBD.

AKEO LT TR, THCHSTERHS &V EECH
ET5Xo5ikcin), Bopa (LILIETEEEY)
BHRARHENL, A7y FEEPRAREEBL LY
VDAEAICRETS LItk s. &it, BE&3~4m
OEH (BhicHE) HAERARLEE&EHZ LD R
FEHENS. KEOTE - LIE®C T, JE»LHEE
~EP - TERBEERT 5 HEREL 25 LR
{7roTw kT, HEORENREICEHIE T
WS ERRAELRD.

LRI EHDTENT, Nanonavis (Nanonavis) sachali-
nensis, Netlonella obliquistriata 15 ¥ D} H, U =NEHE
En 3% . Nuculanacea |2 B33 Z#HHMEETH
% . X Bz Steinmanella (Yeharella) japonica obsoleta D FEH
I ENBERLARB ERORESETrbMHM b T
BEI), WTEEYOER S HCIEESNT.

BREROARNVAER L &L EREAPICABR, £<
FHEECEERTIREERTOE 2, HEREC»R)D
FZRLT2EE 0em B0 LD BETRD LI, F
RLELEDEBOTHICDIEEL TS, b, B
BHEECRT 2WEBOTEIC worm Ot & L T
Tosaloboris hanzawai Katro (Plate 23-5) AR\ &h
5.

3.6 F B

EELOHEEOBRIITHTHS . HEZRICRES
BB, ORI EEESRHFILRERET XL
BEEND. THIVF, Fo, Bl 3p&hd,. FiLF
RREAREEEREBEEL TSN, Fo Tk Fr it T
BEEA L HETSD. RLEIMRHAEEEELTS. &
JBIE 750 mPL L.

F,

TRIEAHTHS. BE 500 mPLE,

RTE FREE RIS cBHT 5. Zhicid
EERDEL &b 3ERD RS (Fi2N). HmEEoH
BLBRETAL VSRR 2 ETmE (BEREICE
W) REFEAKROREC LS.

(% 24 % % 4 &)

i) —BE-UL N ESYV L NBRESHEERETR
FEh5. DEMLEEEN L ZHBHTDHS. BEH
TR BRIEE 2 W T 7228 B ARMIRL~ & EJ5
BB AL, WHEEELAIREE (HEP P - T
NS B) ST EE IR EED FFEETRT.
HEEIO/EMEE R BRI ELREEER TS
5. HERICIREMER OEBPEEh TV EEN
H5. PEEWMTRTHOV IV ME—V I MRARERZT
EE (BIOTTER) 270, EEOBIERER
BRTH D, HEEEEROSEDE L TURERR L
HWOMTERE LIBAE CHE SR, MIETF v 2V
RS (R 20 om) 23R 63 . BREEOE S
103m ~30mEi% <, WMEENOELLBEEEH LT
PlizBEEEbo. RTHBOESRDVEL L180mThH
%

TH— D EREEELEP bR Y, THTRIE
BEOFR, EETRDEOLRERTS. BUBOE
X1 ~FmThD. DEBIP~HRE TRE X
, PITEE . JIEEEOREL L0 LHIE, A
BETCHEEST IR LDOLDD. BEERL & ¥ &
(BLITHE) &, BEEBIVAVIE~VIVINE
BETREESh, LECSDREANERLZES.

TFTETIE, SEEERERCRBCTRERERI0mES
FVDESKETZCLLDY, 2, 3OBERECELE
MEEELEPOTEATYS (BISK). 22T, B
BRI L& E AL ETRL, FhieRET IR
BE (BLIAR) BEF~EP o TN 5. B
BERBL L& Lk ETR Y. LL, BEER
B LR OIREEB~DEEHEBII RS TH B,
WBHEEA LSS, 7ok, S 50 cm A/
Fr U XVEBEER LR ONE. BEESR
&% 200miEL xd s LHEEShs.

LETIE, DEPREREL BURTEIRIETIY
ZEENB L OIS, F~KEEOKRBHEPEE
CREL, FREPABMI VDL LAEMTS. BES
BRWEEREOIIACIES XS5, BE250
mpy4t.

7, Ea$k 10 cm ORFKE (A2 LELEA) M
BREIRERARBOTE « LEFZh-Zhic v TEHMHIE
35.

BRI ABI DRERTH S

F,

PR BaicBRY, ThhbEMENEBTS. Bhic
WHLREEEEEER» Y, *ORRiciIEEE
WEEREL BET5. RABZEHEEF ERiLls R,
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F2K EEHEEMEILS P&
TSR B
Measured section of
the lowest part of F,,
Himenoura Group,
north of Nawase,
Kamikoshiki-jima,




BRAEREEO LHAEREREEN (HRZE%E - - $MHF)

BELVOBICER, BLE 85, BEHN160m,

EREBCRIF3mERE (1 ~5m) BIOEBEDE
BIXEE (BbLicFHE) 2Lz 5EZAiete i~k
BETHRERSh, LIFLEP~ KSR EH (RBlL
SERBNZIEHIET D) BRETS. BEEE (1~
3m) YA METRESH, LELEDEEMBLEA
BEY. SEEEpEEIEE (Ex$ 10 cm ~ 3 m)
ELIALZAIRIZER, FROBPCKRENEZ T L
NEE TS, BOBEICIES  Fv—F « AEHR
BREL, EHPICHE ALY T VR - EEEE
R« TR - HULE - BRERERD 5.

F,

F2 BEBRY, ThPbEERAETS. Bhic
BBELIEMEREN R Y, Higsko, Eiidh~
KPR BE R T SRIRE & 5 . BEHIOm
_ B EBICI81T B R ITTEATIER - AR L
== SRET DN, EBEEZA LR T, BESEELLT
VIVHNEERATHD. ERMERTICRES 1 mii#ko
B (F~KE»BR5) bABRS. HIRMERETIC
BLELERTUSEERREEL, SRRECHIRRES
BhLIAEZAPETS.

{BRE LT, Z#KE - EEH (?), 7= (Spatan-
goida IZBL, CERE, RFciEBEWicACEsh3 L
DLERTS) BREETI EhicERT 3 ITE
e,

4. ¥ K

E 4.1 EROBFRS L O

= B0 EERICHLT, KH - Bl (1969) 3 FHS
BEOAHEEZ, ChETHOTHEEEARE (THSE
Nt s) L EMOVREEERE (FRE L LA
DT D) KRS L. BEFESOBEMBFRS % LD
R dmsEsdt, KENWCIXA—DEXRTHREER
Bz, E-FEREREBRRBICHEY TS, X8 - Hib
(1969) IXELRIEREWBBETAI D THREAEE -
PTREERRE - B ERBICES LR, THESRE
BREZELDE T, B2HTECHET5. XE - |k
(1969 I LB EWERO AELEEEELE LB L, Ch
RLREHERABICED T ERBERCHL L., L
L, MILEREECOFBICHENL, LEPDERBID

B EZONS.
H13R EHESHTE F, FTHAERKE Ebig, R - HEE (197) ITHES' - EEHOTEH
Measured section of the lower part of F,, BRABETAL VEATHE - HRERE - MERSE -
Himenoura Group, Kakehirase, Kamikos- WEIWEREERIVEBRE EBICE S L. Thbd

hiki-jima. RS TN I VEEDLD A, B-B; TH, B, -
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WEBER AR (Buk B 49

B, By, C BlzEh ZhAET 5.

FTEHELEO FELREBIc> T L, T Tic AMaNo
U%UﬁL&lDI~VEK5%L,IE&T%%@E
BB —FBLCERB LY, I~ VEEZERHEL
WLz, 18 (H2REILROLEICHMTHES) &%
EEHD Dyiz, NEIR DDy, MEVERZRCEIRL,
VEE By iz h EhigigiEE 5.

753, Matsumoto (1954) @ ¢ BlxZEE LD CRBILH
5.

4.2 WME B R

MEDOEIEBHI DENLIbAD 5 S, ke
BB ORENBRELHET S LROBYTHS.

Inoceramus (Endocostea) cf. balticus balticus E,
CETH—PE, DiFH
CTHDOTH (A

CHEg 27k
CTFERD LEH (k)
CHEp
CTERDTHR
(R, TRED)

B D 5 b, C-E 1z KEH D Inoceramus balticus
toyajoanus B (F L LT~ FAHTHE) i@kt &
5. CTEDTENL Inoceramus orientalis orientalis ¥3 X
U7 AV %, 5% % 27D Upper Santonian—Ilower Lower
Campanian @ Texanites (Pleisotexanites) shiloensis 1%
BEREENS TV EF 4 P EEFDOT, Hiifk LT
B¢ (Lower Campanian) [ctH &5 . CTHO L#i—
E, X Inoceramus cf. schmidti, I.(Endocostea) of balticus balticus
BEO L (E.) balticus toyajoanus DREHIZ X Y ~FF 15
TP (Middle Campanian-Upper Campanian) |z %FE
Ihd., ZhicBELT, PHE (Bbi2 BB, 30
+3) nb L Inoceramus cf. schmidti DEEHIPRESHT
W3 (BAD, 1962). 7238 Glypioxoceras indicum 7 C HES
DHOEHND EFROMERICTHEMATL S, Hlich~
el bbb X oiT, CETHNCETHE
FEL A~ F AT & OBERBEFETEE LIt B
(%% 3 1%).

By 3z, BEDOERERTOPRY OWHBE~ T
A TERRB I sS4, Z DR IEEDRLE (MaTsu-
moTo, 1954; Amano, 1957, 1962) LRI TH 3. ZhiT
M T, X EOFMR L LCMITHR: LHER O
bR o7, LL, BEOEBERIC OV TR
D_L[R « FRRIZEEYZHER B 5 CEIE R BRREE
DEETHD.

fi’7, BEOEEERLFET < B B AP LM

1. (E) balticus toyajoanus
1. orientalis orientalis

1. cf. orientalis nagaot

1. cf. schmidti
Glyptoxoceras indicum

Texanites (Pleisotexanites) cf. shiloensis

TEMRER L HRREOBRP b TE I LicX o
T, EEEEORRD LR RS 5 LItk SR
BTHS 5. MRBEIETHRE LHERE (?) —~F
FA BB S, FRLARPERO FERCLE
BARTREFINDE | ROEHGE, BBEMOHE
TRENDE 2 BOHBRERFED bh (HF, 1965),
ZD XS R REEORBRIZ >V THIEHEINS.
FRERL Y — XA D OHRTHY ST Oh, BED
IR ERIESR O X 5 KTV 7 R TS bhd

Vo X H nHERE EORSHERRD Y, LR
- T BRI Y b 2 HERERE OIS T L b F—
TR, LAILAERDL, TRBERICRITISZHL, 2/
D X 5 In ok & HE ORI A B R R
DONBEBROLDT, THICHET S & 5 LHEOH
RS B OB L ET 5 LGS h 3.

BTRADB X5, HHERED 5 LR LR
BEWie LALOES IOV TR, Pl b B, T
DB BRI D D LERICC 7= 5%, DB E#m» s Fo
L d4iH, Fs (ERAEH) ©ORIND X5 BED
SHEERDBZ LN TED. 20 L5 hEEOHER
TENIFIRBREP O 2 WimEIc s T5 L H L LT X
V. FR LR SRR B ORI R B Ol R LI
W (?) —~ PP AT SR B85, T
DL TFTHEEMIE 2HO 2BEL LTS (B,
1965; MaTsumoTo, 1954). = 0 I IEE B O O L
FRASA b 7o Fe LEBIC R ST REE 2R 5 .

EBIT, IRHEERD 5 LREFEOESIC2WT, H%BikD
X HicroLfy | HEHE (EBoMRYIcHERAH
BEELUTRDEL Bolk) ERLTCWS LE#ET3
ZELTELY. BEOHRBBHONSE L FREHD
FREERBTIZERTERVS, bLZOX5 R
HORBATIREHTOE | il (IR EROHER
HICHBAMA R L EL hoc b EL DN D) IKXET
5 LR LA, EEERT S~ NI A FELERES
GERTVB I LTS D

B3k, REIAATIIERBROBR O ERRE~
b F A ETRIC A T3 & 5 B REIL B B TREE
AbhBZT e ThD.

DXL, ABERIT S EHRBHORRDOTRIZOWT
LEELTHID . EHEBHIBRO X 5 icHREE - B
BEORTREHERAD ) bRETE, L IicZ0HE
OFBEICED I LTS, HEHET TR OEER,
FHERAEERECEHL RO S, ki x
BTEETIRES Tk Y (Takar and MaTtsumoTo,
1961), &7z RE EEHRE (BHh) TLHEPEh TS
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BASRES LMAEAEHER (HhEK - FMHA)

(REM - F 11, 1960; Uepa, 1962). Tk OIEH BRI

TR LRETEERD, SSIBEORE#HL Y LK
WMEAHTHLOTHD. TORPEEOEBEBHOT
RRHBHECE E, & bichicisr) 2 R H AR
B b REEc iy T o AmEEREAROIS ()
BE (SR, 1970) mEERBETS L, BECHEHRTS
IR EREORR O T RRIZEAH T MM R SR REER &
b THil, BZLAMLERECLEE-TVD L
HEShB.

4.3 fhigOEHEBER S OXE

HMEOEFEERNIY, REMForhilkixis e, 2
1 BEOATRETEORER (KL, 1959, 1960;
EIF - Bk, 1963), L EMOLD FEH: - P,
1963) IZHEEIT 3. ~ P FA B TEEOMAMTHEL LK
ET B THERMORE FERMEZIER T DBOEIK O
FHY B (Amano, 1960a, 1960 b; fEH 15 )1l, 1960; Takar
and Matsumoto, 1961; Uepa, 1962) 12lb_T, X525
ELBEHL TS,

KRET EREOEHERII T L D He, Hd, He, Hf
BIO Hg itk &h5d (&I - S, 1963). LFEEOE
BRAHD5 b, HoHf 23~ F A TEiic, Hg 28H
BB E T v BED, 5 2 RET B
L&k L, G D, E BllEMmlicthth He? -
Hd, He-Hg T 3585, Hg Ra¥RicdELIL, HREHiczh
FNEEVICRILS®D L, RETEEH T FEREY
BRRMLCYBZ Lichkhs., ki, TEEHLLAE
WEE (BT, 1960) & OBfRIc>VTiE, He?-Hd,
He-Hg T35, Hg Rz hei Hy, He-H;, Hy i
ZIEHLENB X5 T, TERERTD, FAEYESAHL
TR LT shd. FHAYBNTRRETLHERL
LR T D L, TORMIEESREERNICBIT 5 Y]
HREOEBE LV LIORETETE L -T2 L ER
K53 THS5. BEOPCBLRETERFOHd Lo
SHEREHMC LR T HHLLTE, 5T D-F
BOAENEHZLL T He-Hg 12T 5 25 e
HbEzbND. UEOMEROBIIIZSHOFEL Y
BHEPETS. 5B, BETHRRETEDELICE~T
XYV TFROMBEBREHNLTRY, FEALOERIZE
THLEZEDFHEERD 5.

5. # W
5.1 HERBBOSRISH
¥11) He D4EMRHEER Plewrogr todon splendus Tcmikawa and

MaEDa DEHIZS L S0 Tewd, LdLERD, ZOMITRE
BB TA M A ERBEOLE LT, RHTHR» bETS
(W1 - §E, 1958).

IR EHOBRNMRE BT, RERI ekl
LT IH#EmmERL, TAEY I, I, 00 3BIKS
EH, KRV ZRENSEE « 10 - BEIOH
MWERTERTSHTYS (EME - &)1, 1960; Uepa,
1962).

BEDEHEBEHETIX, ~F FAROWSBPEL LD
2,300mBl FOBEEFH L, AR BEBETRESL
3 &5 RERHERICEA TS, ~ b FAHEDO T
L E LR EN IR BEDBCELES 1,200m
DORBAERFEETS. LBLERL, BROTFTRIZoW
THEER 2L, EETHOESSomOREMRL Y T
CED LD I EFDHBR >3 PIIRETH S, BT
3z, B TIERKBRI A CTEERI bR S B
DB ST 2 HBREL 32T 52, L LRERIC
EBOX Y RREREMMLES REL TS L5 H
RolebBeidd. Ebic, BEDOHEHTKEAREH
DIMAMIE L ALY YR BERAER bR Y, REL
BRMOEYE LB R 3 REHEET & Th
3.

HEOERBE, P LU~ FAHOEmHL, F
LV BE L HBAEO B0 8T, FU L R HAPHE
ZHAY 5 RRROMRERCEDL, The X IicHER
FHC I P B PRI & E g BRiE L 72 U < -
TOREELBFEELEZ LERERTA. LML, EH
BETIE—Wiy —EF A VERA DR DR, FiEHE
WEEED XD REEREERR L BEL VB0l
LT, FURERIIREAON S — & A METHEST
BB LV oleREREZECRSZ. B, BREOHRE
BT CBOHEFEREICAS LEER V- Z S {BESH
728, ThEIEERCREICiRBROEERRS s
Te R EBR TR,

5.2 & M

B OIERBE TR - REEH - DIEEEEM
AE 100 mA —F —DESEL>TRAEL, TRROLS
AR AR ERD.,

B EEMH

BBV NERETRESE I XSEHEPF LAY, b
B0 EVHBICRE R, ThicRL T, EHV )V
PR~V INERE L DREREOAMTAICE S T REH
TV NEREIRERIC XA ERPEEICRT. Thb
3 ODEFIBIED X 5 BEREOBEME (ol 2 EFR
JEERE - HATEEMEL YY) SHEREEMEEMH
EHEEEMNEOES I 10m ~ K m) 2L, Zh
ZITTRENEST L b IFEDOHEREEITRL 2.
7L, FEOFBEAITEMIZEIONS B\ Wixth
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WEHRAEN AR EAUR B 45

UEoBEEERT L EX, bIBEBEDRELETT
3.

L2 ECBEEE-S T AEHY N M E~V VN ETR
AOERBIIGREMBSRERT VEFA A/ €T
ARREDGEDLEPOTES, BEMEGHEAREE
H5. ZHRIZHLT, B it X ETHHEY LV MER
HLE,EMBCALNIMHEERBEVOAZACIEET
EEY N NERECEBIIFIREMMSLALZLL,
HBTWRARB 7 — XA MEORA D EIRESMEE %t
v, Lo THIEOER Y v B~ v MVEREICH
RTEVECBBEOHEREY L 22 515,

WERESWMEER

AL EVEBEMEE TIX, HEZS —EF A Mk
BHeHA SN SRER - FAEO S 5 V— w—7
(Th—Fr s FxR}b, FA—F 2 A RE),FEx
DF A FOEBREESL/KFHEORZETIE S F b h
3. WERERINTIE T2 b L~ - TRIBE WL
BUIRER « PATEEE IS ORISR » 525 . BESE
BYVNERETRESRD. TOXAFOMEE X
E, E,Bici\TI0m~I0m, 3 WixEhIE
DEBEZLL, #—E¥ A MVEERETZLOT, ik
HRCRECHE LR &h 5.

EHRARESMER IO WTE, BETHbEE -
FEHED D B Y —=w— 27 &2 {FISMIR LIRS\
2, VATHEHR - PREEFEEICORL, TREELE D
b, BEEIRbLIZV VI EPDRY, LELEEYE
FHERAEZT Cw5, EEDEREENERILSD I
Aoh3HET, SXEERELERE BUEOES
1% 10 em~$m) EATZ EREL, EREHEVL
Bz b bhd. TOBOMEBIELDEIRE S
HEBICEA_RT—RICEVCERESTRT. 2 D:ick
1B IERR SR BMEEYITE Thalassinoides12) H3E;
ERTVBEDT, TOXAFOHBOYEL &H—EBIX
ORI E L EET 3 L2 ) R ICHEREL
AR D B .

¥ & M

R BRI ET set DE S cm PUT ORPHER
KRB OIETEES T b TIRERERE =T, &

#£12)  Thalassinoides 3 % liﬁﬂimaiﬁﬁiﬁbiﬁ?ﬁ"'ﬁ?ﬁﬁi@i sy
BE~EBEEIC b5 (SEILACHER, 1964; HANTZSCHEL and
REMNECK, 1968), —F#i4 0 Thalassinidea (R FE 7Y FFb)ic
BT s BEEORIIIEbD TR 250 b 550m DEECE
X B0 T Thalassinoides SREEETREL UTRARREL T2 1M
%3 % (BrROMLEY, 1967), HiEDOMEMERE Dy T Thalassinoides
ORAMEICELHBE YV MEDFED DT GECIBRERS - 7
HEEBRBLUWENHRONBEDT, ZOHEAD Thalassinoides 1%
PR D BECBRERIERT5.

Bz, TOFAFOMEIREE L EDOTHN BB
LUCHRMERE 27T, b X 5 ekt & < i2Bs
X FETS.

AT IR E, REMMA OEBRE -
TRIFEFZFEZIRL, LELIERIRIEEEMES .
mDEXE L - THRBEMASEBEDAICHEI L
BB,

BAZ B EIIERR D I HETSHET, B,
D, F of£BEEMRSTS. BR2FA7OWELDD
HRTHY, LIZLIEEIOmERE S 3. /Ih~PHE
PEEET R L CART, KRB EEE LIE LI
RETH B, —HORZBEDEBNICE VTR EH
OBER T B E~NFP o TS RY, ERTEHIZIX
EARFIGIAR R, R A BRI B ST B ER
BLELERDOLIS. FEBEDELR X EEES=
AHBERRSHHEEMHED OT, Koy &gy &
HILENS. KB, TREOHZBEODEL EH—
W (72 b 2 EF0BA) TEDb Y OMBOHRNHH»
B A T JIVEHERR I BT B Rl Rt B 5

SR BRI set O _LEBSREE 3/~
RHEAR BE TSI bR s . BB B OERS A
set TLIZELELTH Y, BHHEHOSHICEBECIRES
BEETS. ZOMOMRE LT D, THOBFRMRT
HOLZATRALL S BEXDT OIS, ZOFAF
DEEI 7 & 21F Dy TS, Dy, Dy ICHEICHEL,
I0mDERBEARTILRDS.

VAT BRI E~TEES S VET~E B E 2R
L, LEICHABEREEEZ IS, BESF—RicHEm~10
BmThs.

EBEREIWERED 5 bRZBEEICANT XL
BETD. —RIEn~10BEmOBEL b - THRBEH
WELEETS. HomcBERE~EEHEE L, &
&V S PTEHESLHREH S, LIELEEER2 D
o, ZOEOWEIZ L IT By, By, Dy k¥, D, DFERE
CEBEL, »XaE - ZAREERELLOT,
FOREMT B L B sh3.

Sl EE LR DB E X 10¥mT, FTARORE
ELRRAETESh, ¥R BEEE L ~m» o THR
O, TBEATE % S o R ~ MR E D> b ARLb A~
LWIRBLE FRT, EMoRBEICERT 5. HEEREE
b B~ o TRIREE REBEN/NELRD) - TR
B o RIEHONEIZ BT S, 2O A FOBMERZ LS
FHieh b, EOHERARF BT R AR O
Tz R THERBFICH DN B K (ALLey, 19652) &
£ DILBEHEE BHODT, TOWEEFIDOFEEERE
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BREFRES. LREEREREH (BFEK - SREF)

Bl BBSEMEHOSHEEFHEL

Vertical variations of some selected lithological features of the Himenoura Group, Koshiki-jima,

Cross-bedding
Stratigraphic division Grain size of sandstones Size of gravels
Size Type
' F, Thicker beds: C } P-C ML
F, c-vC l P-C [ M-L T, P
F
Upper M-C ‘ P ) M-L P, T
L e MoC T e M| r
Lowest
E, ’ Channel deposits: C-M Pebbly mudstones: P-C
E
E, } Channel deposits: C-M Pebbly mudstones: P-C
D, ) M-C . G-smaller P M-L P, T
D, | M-F I M T (P)
Upper ‘ l
0 M B
Lower | M-F (M-C) ! $M T
D
Upper ’M&WM@) | M (L) T
p,| Middle | M Y T
E O R S S ER R A
Lower . M-F (M-C) G-smaller P l M T, P
Lowest Thicker beds: M S-M
o]
Uppermost F I S T
B .- O Y J
*| Main M-F M-S T
B B, M-F M-S T
B, M-F M T
B, M-F G-P M T
A
Grain size of sandstones Cross-bedding

VC: very coarse-grained

C: coarse- grained
M: medium-grained
F: fine-grained

Size of gravels
G: cobble
P: pebble
G: granule

LicHELELZORRLZLETHSH.
HEERSEED TR~ PhDE (35 VITERD
) T, SROREEEEET. TOBOHE
LFMpALERL, FETERICINV—F « Fv A+
EDY—N=—28b0Z b3, 20D BECE
THRHBERD Y, FRFATRBHEEFRTILEDE. &0D

Size class
L: large scale (set thickness: 30~100 cm)
M: medium scale (set thickness: 15~30 cm)
S: small scale (set thickness: 10~15 cm)
Type
P: tabular planar
T: trough

( ):subordinate

2 A FOWETEZ—EF A MENRET S E BIHEmN
bR,
BEATHYREO P~ KEROMEN LY, EHEIX
BTh5. ESiZ—icik 0em, FRK3ImThHD, M
HIFcib K BET D, b, Bkl xiRE
HRAPEBEREPCHAMICEENRS.
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BEAEFTAR EAUE B 4 5)

ESRREEIERREDOV L E (OB LR L EAT
%) PSR MHES FRAHER A OEST v v 7 2R
LEH, RZVARBANRTIHBEORBRE & &
5. ZOREDMEIIUEEIES (submarine mudfiow) iz 4,
LS bDTHSH. WREAREHIE LELORRE
b0, SSEMEEEESE L. VWIhb REEC- RS
RHBLZLEESNB EE (R EREEMEERS
RET D) PIREZE>TEERTY32, DIREARER
HEHEBECREZ R THEBER L AVE SRS,
RBEET Dy OB ~ 4B A P
BLES IBIAEL, B 0em THs. THELD
BRI F LA BB IREBLE 2S5 8%, ER
{LHEG R CELREY )V MaR@ED b b DT, TDR
BEAEBZ b BRICE IO X 5 R BB HERL
ebotErbhd.

BRI EMD BRENELIC WSS (3,
¥ 1K), WEECHREELBHICOVWTAS L, LB
CHED > THEORETEL LY, ThEAMMIEED
£, ZOREELE LT EARZED IS,
D XD REMEBERAABHICEREC EF LT
ST LERRTETHSH. DEBITBITIHXEE
D (set DEE) X, FBEEAELRY, £k
REED Z A 72T h LALBIE ¥ FARAENRE TS
ERERT. 20X BAREEOFBERIOF A 7D
B2l RERORIE Iz A bh B BRAEIL L B
BELTV3 EZDND.

EEESBRBCEL T, EBRCRBIRERTERY
RN, AIREES - LARKZLL, £CE
LERBTCHE—ECXFANB ATV FBEDRPLTHR
EH5. LEeRoT, EBECEL Y LRCEESTT
TH5H5.

53 b F

HED D CTEHOBRRIGHEL T, (LERELEL
T3 (FE3H). REHREEMLELT, b3 (“Ostrea”)
M ZAHEBIOT VBT A MEBHRIENS.

T XA “Ostrea” NPT HET S 0 2 LEB (B
0.1~ 1 m) CREENDB. v LABRIEEEERIZ
WEETEBELL, OThoBEAb 1 AT TR
HWHEHROLDOTHS. WX LEBIEL OBECERE
HEEH - R BHEBEET A E SRS,

=44 B3 = 2o Steinmanella (Veharella) pS5HEb I
EEWEENTCBILERBH DI VI ZOLEREES 2, &
721X 5~ C Callistina (Larma) japonica, Glycymeris 75 ¥
DMEPBELILEBETRESNS. “Ostrea” % %
gl 355, ZKEERTRTHART, Bib

HHBCLZL0TH5. Lk FEBIXE & 10 ~30cm
T, R4miZKY, fBarOBREOCERBHEDE - SETE
HpEPlzHabh 5.

TYEFA MERFEOLEEN LT TREREET IR
WET VEF A b D Glyptoxoceras (1E & A ERER) DR
BT L TRHRBSIT LR, EleA ) v T AR Hemia-
str RO Y =& ahr b TEEL. Sbic, AME
Nanonavis & 50 5 2B \WiE&h, =M ED Apiotrigonia,
Ghyomeris R DAL EENTVE. ZHKRLAR
— R CdH B8, Nanonavis L2 Glycymeris |21 E5RD
HOREEZETDOLIS . (LREEFEANIZEERLTY
3. TUEFA MEREHEI L P E~ VA NEREP D
LB CEBTRESNS.

PLEDEEMIC WL, {LRIRIEE A ERBERER
BT AR DO L DT 32, ThZhOLARTEE
BST 2 E R, RIS T3 E0EER
R Er T3 L, b ZABRHE-TUE
FA MEDIEICIHADEREE TR T LoD,

BB, F—E&A MEzfE, CBRESTERECRE

CHEE L 72 L BT &N B EBICoVTI, LHIRE L

s ZRS ZIALERFEO NFIERIFEOHFLFEHEDO LS i
WA R &7z v, EBOIRES F 1T & Hemiaster
BROY =4 ) 2T AAREDZHABPETEENT
VBN, Z#HEBETIE Nuculanids 23ESTHS. C
BOHALMBHCRL->T, REFLIIZHROEH
RILPAIC L &b TR BT, Ghomeris 4
i EhizroTe.
EREROBEROERIEIEL DBEECEENT
WEHH, HRE TR LEREAEEERITER Y. L
PLERS, BETRERLLT, HAREEDETIT
FFEH - CERERA-TOIHER, SN
BRI WEY VNS - BED AR AR B T ic
Thalassinoides 3H 12 &5 (] Day Dy). #5F 13 BRYE~
BEWORELZIRRTS. &bt worm ok FH L L T
Tosaloboris hanzawai 33 By RO LIS EIEE S E B
DBETERICACEZESNZES, ZOLDEF -4
A MERERHERET D X 9 R EARECREICHHN L
Erbhs.

5.4 RIS SHMRBREN

B OIERBROEM - LR EEA R VB
+5 (3, H 1K) hich &50T, HERED
EBELHERIRIC O CGRd T 5.

#13) Tosaloboris hanzawai VZIMERIROWT +RBRPORFLE
HEFRE Grdg) »bET5 (Karro, 1960). ZFEIRRB b
7Y vy MPEERELEP L5,
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BREEBRES EHAERIERER (HPER - SMAEH)

ABREEE S ENCLPELEVOT, 20Uk
BEOHMIAHTHS. LI, #RT2C0ELH5
BEBO-HICENLZREEHREET 20T, KB
EZh b OHLE LRIk ICEERERN (open shelf) DHERRY)
LAamEND.

BBLEM - ALEMP LA T, KESDIBIENELE
Zbihad. BEIZLREE1,20ml FizEL, B
WHEICELLBATVWEDT, 20X 5 HEIHLT
RELLTFAVZHRENEEShE3THAH. LAL
B S, WEEBMHICHACRET S T ¥ R B
By 5WBI s 2 UAOBET LRI D L85
50T, FNVIRHEBREORECRITHROREEETS
BRERD 5. FAZBETTNEY FRES (prodeltaic
shelf), 571 & S ES (prodeltaic slope), v Z BiE
¥E (delta-front, delta platform) 3} LOVF % JEES (on-
delta, delta plain) @ 4 FHfzicXH S 5HEY, XT,
BRI~ o THER URBMEGT 5 MR B 5 —E
DEBICRT, HxDRIEED LICHIFED 4 FIO 5
HHil bbb o3 3EL, TARDLETRLE~NR
P TTFNF SIRERS - F% FSinflEE « 70 & B
WzhEhE, EEFAX LREREE « 7 F piEEs
s FUEEEENENEIRR T2 LR S D BN
BEh, Ladbdal bbb 3fidigndsd L
KU SN BHBOKENLEERRSHLPCENS &
X, BUDTIEOHBRIAN ¥ RHEETH S LRE
TEHEZLREHREE LS. ETEEU THBEE L 28
P55 BEE LIk~ X 5 EBRTOFN i
BRLEMT5Z LicH LT, BEDLIATLA L
RRY 72 AL 7 v,

BIBD EER, By 25DBOTE, Dy i2hiF TRERS
PE LA EERBICHAONDS. Dl &% B ok
B B CEPFERIC W 2 B HFIL e B Rkl 2R
L, GEWE» S Dy TR W8 ERED L
HRLEES (5 ). Liehd - T, By =D L
5 Dy FHRIC W= 2 HEENE CBhBEEHoES L L
T—2ORHE D B\ IELREB T 5.

B, EHD L# 5 By K EMERTOBRTHIC W
DM OEEMNELIIEBH TS D, Tz cHEER
BIIRAITIEL 7Y, Fhictt- TERLEEN TR b
NibDLEEEIND . ZOFEMZCETEHE TS
7.

HEIEH D C Bh#E—D; TR bh 3 HEHO—
HOBR TNV ERREO— o DEELIFETHEL L TE

T B FASBRORAC T, FE (1971, #6H) FBESh
e,

HENRTws LM EMEEZIRLTV 5. &5
o, WEREEHET S L ->T, D THTIEPE
RAREEMAS L HEL, TOoRBRETRD ICH
T (subtidal zone) 33 X OWHEF (intertidal zone) iz
S B RERHEFE (flaser bedding, REmNEck and Wun-
DERLICH, 1968) |zJE{lT 2 MIXE B lcfEd 5. Lichs
LicZ e bbdd ko, EHFEMEAEREZRTT

LREFEDL - TOBTH—D: THE S 2 R #
BLEEHELNIET S LS TFLLTERY. LAL
RS, B - ABEECHBENEEEBE L LT, €
DHIRBRBEDOEBE b 2 TTN ¥ BREOEBITHIG S
BCHD L, BBRBMIZIROL SR THSH. Tk
bb, YAVMNEREPLRY, TVEFAL A kT
A AT CRBTEREREN, v M EP bRV EE
BbA & &t CB L5 v & SeRiEss, B i3
AREENMEENRY, ATV FEEMEY Dy BT
EFF SRETET, fEE (REAEEEEEY)
DEPLRY, HXAE - HERBEFEEEYHR TS
D, TSV S REHMOREZIER TS LELDNS.
LLZDXS RN ELTRE, CEFE—D. TH
E® b B WO EE AR 7 v & BSHiREE L
TVl LERRL TR L2IThS.

D, i & Dy iz 2 #EE Di R TH—T# LR
UL EEHoMB LA sh, ThicikaEo ksl
TR RO BSGAHH Sh D (5 3 ). Dy Hi—
D, TiREHHEERR B bhin R, B - Et
DHERAIREIC X > TEDOHBRELRT 5 T d I
Y, B TTFNVIREOKSEEAT S L, KRNI

KDES BRI LRC 2B THBY. YA MEN DR B

Dy LEEF & FIRERS, AIEH (DElsr e
RS HALEEDEREANEEEOREELEP LK
Y, ATV FBEECIEERBRERR RIS Dy kT
B SRS~ S EEE, fREE (BEaR
BEEZLES) WEB I CIRES LE Ltk 5 REE
WEPLEY, WERERILE (Thalassinoides 73 8) 1T
BERBEVAVLE - bR AR ZARBRE S T Dy
BRFNFHEBORESTTLEL2ZLRS. Dy 05 b,
Z DR LI REEAOPEICE D27 &b
oW TFNEEEOBRELRTTHAS.

RO XS D, 2FAVIFHERB L ST L&, D,
DHEM LD S B, H1TRICRLEBFHE AR
BERBEMAOHIRBEIME RO LS kit shd. &
5, BiEOTEE HD 3RO RVCEBED AR U
B LSO ER O B &R R R KB 23 VRN
(Bl L —ERIERT), ERPDROHERY & 2T
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MEBEER AR ENE 845

Ehs. DX BWEPAET S LEBIIDE
EEELL, AR TARTIREREDOLOTH S . Wil
DPERITIIRERER A & ZL HFHRIGED T ICE T
wiatEE WEOERRLIOLD THVERILIESH, B
BERLEREELEDN S K EDILAEEEL) PR

S ERARALE (Thalassinoides %&Te) WEHWEY
VEEPPHETS. 20 X5 RIREIBE R LEY R
[ (tidal flat) OHERM L £ 2 B 5. WO FH—LE
ZHFEL TV 2 7T BRI — IR R D I EE ~ iR
JBRYE LV DAL T, WK ANEL, S LIETRORERE
LIXERE CE SR, MM X o TIREBEE S 8.
R EEWED & 72 ) OWMEHFEFEEE (distributary
channel) OHEfEY L HER S D . Biflc, Wil L
WHET 5 REEEIERCEVCIBICHEE L2 0Th
55, PRtz bbb ko, ZORFE
EIZE U TR 2 SRR T X Y RN~
IR ~ Y T (=AM —RZ b EE T)
SR RO ERT L 5T, Lo THR
REZEUDP SEA~ LHRBITL TV THS 5.

CEHE—D, TER L Dy Li—D, L OMFicdH 2 D,
—D; E#icd EHHBMERHEER B D L5 T
5.

Dy %26 By 2 CEEREET S (E8H). Ay
BRI L A shBMBEE XL T 5 D, OHERHID
b —EX A NEEAEIEOHEBRH~OB VYLD IO
CEEiZ, HEAMRERIEL (R ERD ),
TS TRT L FEVMITAIREBI Lo oREICE
{BB->Tvoie. TDX) RAEHOREERENL, Tib
LHEFREOSEIIBEN D CB~» I TOREBAE
LIRESHEHTHD.

ERBOHBBREIEINIORDO L 5 CHiESHS.
E,OHEREBREZ I3 % DU O CRBEMEE S LY
N NEREVHERET 2B CH - 2R, TIREL
RV, F—EF A BHREL BER (turbidity current)
NEELEEHNIALR, FRATUyFL e EEEEI -
HERR M P EiRR L) ITiE U e, S0 X 5 REBIZ 0 E S
S& E, TIROHERFHIz 2 50, Lad By itk T
F—CFAMERILFETE L LHRBRAMIT XY
B ol L#REND . B LIOHRERFIcs LD
LANE—EEA FBROEOSEHRETIHE, ol
H ATy - BHNRE - HDEER (L LiPEs
EE) DEVOAMFAREELTL 20T, HERREX
EIS) AT CIILREI DR M £V L\ B L (deep

basin ¥ 721% trough) b ¥\EOLEEE 724 e ) 4 (shelf) lw kBl

U, SBIEHEEFLRER (foor) &2 DWROER LB
(side) 25317 5.

HIORHICHRTEEL 2o THSH. £ L TE, E,
T JB ORI HEFRR B T, & < iz ORIEHRIcE &
X LERFERBERERES (RARCI-TERE L
) BAEREZ LIZHEIRETS. ThbDERRE
B cHEIE, Ey D341% fluxoturbidite D RHE S
L, Ly FEOBAEHIERA L 5 a0 ERCR T
VAEORBE ~BERELEY. Sbig, B EHOBEE
BARERBICIIFSIC R EEDER S BB,
Zhik By EE0HFEREOBILEYES. Eu B FE
RRIFBZEZ—EFAFBOYEL & b—HiiEER IR
(submarine fan) OHEFEY L Hir &, O XD RHE
X iz By ke Lk 0ELEoTHAS. &
NITHL T, E: TED# — 5 1 + BOKRIBSEHER L
MO B LR L b D LEZ NS,

FRBIRAE L UTHRRIE L Al sh 5. Fu il HEHRE
PERCAED A EZELEVOT, KEOHBEREDR
HZARHATHS. LLaxkb, Fy g T LIk
(CEIHERE 2R T I A AlEnTafE (BE 10 $m ~ 30 m
%) B L SERD LN ENERESRD (BI12
). B4 b HRE - BRI & ORISR
OEEMELICEL TR, TTREBFOETRIEY
ThD. ThbORERELE)IHERY o HEREIE T
%4y (ALLEN, 1965b; SeLLEy, 19705 23, 1971) 25
F5 L, Wi (L i)l HHEEEIRS RRT B
ThAHH. FLTHERBOTEE S D5 HEENIIOR
BRI, kIt 0sRMAELREBRICEREE
BRI FE R (channel lag) 2, %7=#i@E LEEOIE
EHEREM T I EHERS B (overbank flood deposit) & 7%
SNhBThH55H.

Fy FEHH OS5 & b—#ics b 3 BRELRE (8
13E) Gk, BEEEE EHARALE R L, kiR
HHER PRI BTER, DEBILELERRER
WEEL, e L FMEALETL, TROREERE L OM
KEEEAEETIEALLD. Sbic, BDABOEER
TR AL ST L b 5. BERECEREA
WpEepE RN TR VS, BTEEDO X 5 B A B &
T, MEODREREBIZE L LTHII» B VLH
Wiehesd X5 hRECHBE LI LBRSIS.

F, T# L0 Fprot@ic>vTid, K+3 L R T
i — Fy b3 — Fy, T Fo RERONEICHRIHERE Y 23 38
L, Fo PEICRIEED < HETDH L OB, KT,
Fy, T2 b F BE LIS RHERY I B S, AR &
BT, LER-T, IR FBEEOHREHEIH L Tl
MHERT LD, Fs K SBIEED A TV FHEEN
LEVERELTVEOT, F, OB Fy oBlic
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BERERESO LHAEREHER (BFEE- - $E5F)

AB LEBEETFEB T EbhETEHS 5.
DEZBR7EETROL I REHNENS. BEDHE
WEHOS L, WEHTHEESTehd B, D, F Eix
FELTHRYE HEEST) HRECHEL, L{kD
BRIV A HREHER L LR ShE. FRIE—

WY EEY L5 Ths. Zhitwl T, C,
EFMBIXIEEEAHTEESST bR, QEBIREENRIL
BFHEAFL, EBRF—EX A FMEOKEZETE-SIT
S, £OHAERIIICHERAMIIR LB R-72Th5
5. 7, HEEITIE, »le &b By ZEH 0B D fFHE
25 Dy LEIC\ e B LU Dy B LB S Fa iz
725 EHTN TN TRE SN B R E CEEOHERE
RBDOBZLRTES. Sbig, F L HERERE OB 2R
3.

5.5 MEREAM & HHATE

BRE DIREEREITIZ~ b F A FE T 2B & HiHiA R
HEAHER STV IR, BROERLTRAHATS
Y, FARHBIIKER D SR~ CCREDOME
Zhb. LiehoT, REDEBBEARBESEN,D
KT HERRAHNIZ BT E D 5 (B & RARNICIEET 2
TLREbOTHEETSHS. LrLaRb, HEEHE -8
WIFEB A DOMER - HR R E OEEP L, BEOEHE
BT 5 AR 2 b D EEHRTE S,

# B M

R B E SN A L OIS B R OO B4
L T, FRABHOFEER B2 bhT% (Ueba,
1962). XE T BEHOERER L TERTEOFRBHL &
SHEDE TR~/ X 5 i g AYicxitb$5 &, BEIL D
LHEEOF THAHLBESELESRELTVEI L
Bbhrd, ZOBEEFSEL L~ P FAHRBYTR
RIS T BHERS T HERE A o iR, T B
AR DOBOIC L VIECZ L 2ERL, TRz
RETBOBEF CEEMHL D ZEREFE L b &
FRT 5. Bk (1968) bRET BHEMOMEEER I »
53 IR EEOE TN &Mk B O A F
HUTE 5 ic#EL T 5.
WEOIERBEIINTRD X 5 128 - BEO A TRE
TEOEEEL D bERORBEHCENLTY3. 20K
& FERORER T O HBBERIRIL b & T, R ERE
i (D b Fhailh) RIZEEOFHESICS Rt
HolkkErbhs.

FRAIREB S DK
WEDERMITEMCHRI LR Y CidaHk (15~
25%), BH (30~35%, D5 LY YRFS5~10%) ¥
T UUKILESE (20~35%) Ths. KEEREL LT

FRHEKILFVET, WAL E. ﬁﬁ%ﬁ&ﬂb<
VEFE HA PR % 5 % WEOFLRER (HAHER L
HRE P —~ A5 OB TS, B AL
NEERBREHRELZ AL TS (Nakacawa, 1961). X
5z, FRIREENDHICTIIREE - LILE - BWEERK
B TEREE  FRRERERE > TARVEShS.
PLED X5 s ihia gkt - BoRBER L Okl
NEHWMREEETD L, REOIBERICRT 5 Mk
B o FEMHGFE L LTIk, T EARNEOPAER
HEERM AR TR EESEESND . B,
BAGTHIC I A RRE D BEHL T2 Th B 5. SbiT,
TR RS & U CHERR 2O B O SEE TR 5 b
7o b SNEFREER A E L, T OWRILBTEOHEREHO
RGBRID b AT DR LRI TH 5. RE
H15 O HEIE B RE D HERER T3 3 C ISR E S iR i
BHLTWELVWb R T 3 (EEIT, 1960 ; R,
1961). ZhicBEL T, BBDERERHOIES TICHE
ERARELEERTVEERTREEIETS.
& R R
HIRICDWCTOEEHIFEN TR, TENCEE
ENELDRETBRY TR, RO EERERSh
5. PEHEFETEIZRBITS B 0¥ — XA MERSE
oW THE, Za—b « ¥ 2 25 HEESH ST
BhicdbdbR~ A0, —#dbicma v, KiERIIEE
dk, current ripple lamination (i FALI~DFKE &R
3. FEEAMAHICBITS B TLX—YF A MED
BRABNDZ7N—b « X A »5bAh~IEB LT
BIEEA~ORERG N TVS . EFAEREEEE S
2R3 B 0 -5 A4 MERRIEA B D KK
Llb~tEmERICEEEAEOHEIE FT. &5
2, PERETERERIED B T, # — 4 1 MEDED
T—b ¢ F v A MTALER L UHEEA~ O R T
PEediT s —CF A MEORBICH BRSO 5
b, b~ & OFWARERL, ZHITEHEBROE
RO F M B VIEIHE S S HBEROMTD KR
LESTHYTC, TENRICEETS LD THSE. Dk
FIE R A P RO BB KBt~ JbEA~
FEHLTCIZ L ERBTE. Vol d, L0 TR
IIREER T 5REA~OWHM b ERER 6B b5,
Wiz, PEEERERIFC X BETIEA/EER
DVTHB L, TOTERBECHALNE 7V—1 « Fy A
MiEde b I, —HEERE~ORAEZTYT. fiRo X
HIE—EF A MERBICER X OMARTED bh s
LEEERTDL, ThbLOBRATEEL BT
(s~ IHERAOREAEL» SHEsh
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wWERER AR

TEWRENKRE . ki, EROBEAEEIZADIDS
A 7 — € ¥4 MRS b b~ bR~ D L
F el HTH5.

THRERE7IELED D, 0BT 3£ EEDEEEE
BB RET B ISR OO FEIE—RIC N-S 2\
L NE-SW ©, —3R ENE-WSW ©% 5. =D X ik
DEF TR PHFICET T v, D, HEROWER
BMOFEEDSEL ELS—HTiE D 5 BERHITRT T
A5,

58, FIREEOESFMIRER CRARER) kX
5L FRBICETIM Y E~BHFAET T ERE.
FRDOPE &N fIRBEEOTRLBRE N RAFRICIZH &
BTHRCOT, T L5 InEilhmOHERERIFEIILE
bOTL3PLY. LALERD, LinosghridE
HREBREL LR b S hicl LETRET S
THBH.

PRI~z xbbid X 5ic, HBHAROR
W, BRSO, HIRPL, BED ~ T A
7, BELLIEHBREEROHERYFLBU C, R
DHig LTl @ik ks - SEREERE
SHHTB) WEELETHA S Ligmshs. i,
KREMFORAEZEET S L, BBlL>WT L ERRE
DEEREREZ OGNS TH S8, ThEEEYICE
ST B HERERRREUWIBAED L T AR,

6. Hh H &

AT HERIC I TER HARPEIETIC B L, 22k
THEHERE, RMIomgE=Re i, BRI
RSB T 2EMEHEEE LTS,

6.1 EHEEHLES=R0OBER

EHEH L EE=ZREZ{ OEAMBETE IR TVS
B, BERAERCHS LREDEZHEES L, KED
FERABMLE CARRAERARD bhE. REAEMNET
THB L, EHERLEESRIIZERAC XS hERE
RL, ERNIBEDORI NP B, TOEIEETS K
Sb, RETIHNI® THY, FAOBRIIBRHAREFR
BELARENE. AEAEETOHEX-THLFE
ZBT5. Lal, BREOHBIZF:. ThYh, RETI
F, 2CULABHLTRLT, WESRHERRTICRIT 5]
HOEAWEFIC L > TREDZ XD, 5, BETIX
EHEEZROEESRIZE S0~ 15mO PEEEERREL,
ZOE LB ERREREDEREAERSS. —JF, K
E TS - BEmEP SRS 2~ 4mOEEBIZIIT
Y, EFEOX BREREERETHIZOEDSL.

REBE T, EHBH L EE=RoMoBEENER

(8 24 % % 4 5)

P, IEERYETES - IR R ERR S -
erEZBR TS (WEIL, 1959, 1960; KEF, 1960b;
AmMaN01962; FiEF « i J1], 1960; Takar and MaTsumoto,
1961; UEepa, 1962). S EICB\VTh, LROEEEPLL
LT, REREOEA LARLEBRERSNS. L
L, EMEER L EESROEREOBHRTRbN
TWBed, ZOMEIC VTELY - ERIITE R
v, AP, REZFECIHEEOREBERR LHOFBIC
FUTEHBRMLTVE L5 THIR (B4 ES
M), 2 DT Lk BEAER ~ % 55 S HATEE O HisE B ic B
HEUTHETAEERDS.

6.2 IEHBHOES

IEEBRNT KX { 45 L NE-SW H D% b -0
AEERRL, £ 0BT b, EEREPIRE
BT HBADOKREFECEA SR TYS, —RicHE
DEANT E BT T10~20°, B TIZ10~40° %7 .
BHEO 7T > FRSHT LT, Hamici
RELERDL F—5 « KM AVEBIGEC LD b A LI
5.

Wi L Lk, EhasihicigE T+ 5 NE-SW J5
L, THICIEIFHEET S5 NW-SEFH LD 2R/ FEDO LD
BEBL, ¥FEWEHRCEVEEbAbhs. NW-
SE A OB BIE—ikic 0" DEMETL, £ OEE
EWBTH Y, Thick2HBORMLERELEHRY
WETHB. NE-SW RHEoBBIEicass s BiEm
#4H, NW-SE RO LI THY, Thick
BHIBOBAIIBEDES L VIS, LEeB-7T, &
DHFEOBBRIMER ICHE VRIS TORVE, 1
ERIC &5 AR - EEERTHEOBIRCER L &b
T, HETREEEERTHS.

VR HEREY vk mm BT OMETERS L BEL,
ZOEABBLCHEEL VSRR INELL, BF
Bici L CEBCHEETHS. EfmETHET L RE
S4B L, NNE 2V L NED#ERT, FKigd0~75°DF
FERT.

Bk LT AEBAEPHAENE L, — RT3 ~
10m, L Xiz4omicET 3. —HICEZRADEIRD
HBN, THFEHES, LELIREE 0cm LT L0
PAELBELTHEL TS, ThHEROEL13HE
FEAENTISE AT L ¢ NNE-SSW 72\~ L NE-SW J5f
A, HREHILTWwER, ZhickE #ixx+ 5
NW-SE 2L E-W FEDO b Db 5 5. %EDOERS
FE—ZL TR, BIRO 5B &2 il B iz
ok l, ¥t EH->TEAL TS LORED bh
50T, ZOEREREIINEESE, Bt bEREE
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BRBRERO LHAERERBHR (HHEK - SAHF)

LRRCRETH SRS RS

6.3 BEREZOMEREE

EEOTEEBERITRAHT, BB X2 HiEoMRK
LbdaR, Rk TIo8nM#EEEZLTw5
W, KEMZIEIERE Y EiioErd bbh, LBE
CEEHEEZZNEL T35, FREOEFIZIFW D
LONEREELTRY, TE=ZRIFE, EEMITE

TEBFENE., LA, BEOREMAIH B RFBITIT
ARE - ARRERIGRE, BMcaAalls, holfic
REEERTRERSMHL, ZhbEBEvThEiolt
HIRER T ESPHOBIZBEH T 5 (AR - WK,
1961 5 7 KR, 1963 5 NS, 1964). TP & (1964)
i, ARE - ARRaEIREIERTICRET S
Lo LEZLR, TA6ORFEEILE, —HkicsE

‘\

. / 1

NO-_\HT\’G:\ /Q,Kurogomi 1

/X ~Nakano-se

=/\  Futago-jima
# / Chika-shima

Himenoura Group
(Urakawan-Hetonaian)

Mifune Group
(Gyliakian)

Goshonoura Group
(Miyakoan-Gyliakian)

| Mizukoshi Formation
(Upper Permian}

Ryuhozan, Higo and Manotani meta-
morphic rocks,and Higo plutonic rocks

==
WV" | Sonogi metamorphic rocks

Cretaceous

Kiyama metamorphic rocks

Cretaceous

‘ /
Kuta-jimao /
s

0 10 20 30 oM

Chichibu terrane
Pre-Crefaceous

m Shimanto Supergroup
(Upper Mesozoic- Lower Tertiary)

/ o .'.'::
B A B OW M E
Map showing the general geology of western Kyushu.
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FL T3, £, RTBOHREIRECTARESER
BERH D, TRIELLEL DR THREREROIEHRN
BEPIZOHBCITENE 2D, TOMOBEBREZ S
s RIR (1963) DEMIC LB LFHCELLER A TH
Y, Sl L LEENICERFELREROEIEE L —
HEOLDTHBH.

el icBHT 50 Tk, BEERIE 3600 mOJE
Exbb, Kip- B (1969) ick3 L, HHEZRDO%
AlX L1000 MR TH D, THEDOBER LUEEICHH
TEHHBREEZZRORPT LR MO LD THS
HEMLLT, §E=% & R EEEOMICIIAHE
REEBAED L AT LR, RICRTEED
KIFH eI L OWE - AR - B & ok - EA
PoHMITd L, ToXBiE GEROMEE LT T
Wijg L E#T5) BEBELRTFEOMEREY, BEOT
CHEZZNIZIBIEETLTES D LESNS. £
LT, COWIEIE, HEEISRCARLYEETH D
A BB SR
EWEEIRICIEET 2 L REZENDTC E M iz »
W, EF— RBERICobR2 LA 2D, Z0f
T, ST\ TR A L I IRk i A
& - B ERE - IRRERER E THREBSITT b3 EE
HEETZL0THS5. GEMNETIEEEORMIHE
FED A A= EZ DR EHEEESML B0
T, A RESERIIMAROILES 2 ) THREE
Z, P ELFOWMIVLEEZBERT S LichS.
543 L, ToRME, dEOEH (BA, 1962) i€
o TILBEERP R T2 2 L & X BITL 5.
{LEAETERE T ARAST TRk & S BB L THEREE W ICE
TL, JIN -« BRFBE~TALEDF M EBEL,
BRREE~DOUS . 2D X 5 IT A MERE ST JuN T
TKRESHFMELZBDIFENR, FHITHEL THE—
TUREEERA E oRERML, S5 - EEEEROWER
DEZEBEPISBEDTHHEETS.
TRETHERIZZ LPELT, EEREDOMNED/NING
bEDEEL LTHEFEICBT S Ex 6053, ZoH
iR (1965) OEERITHES L, dERICERE
- BRFEEPRET B RCENT 2 LA X

) I fEREERERE THEST bR B HIERL 5T

55, GEETEE— REEREDSDOTIRRL, %
WP LIELD AR TORTYTHS. FEER
X, Pl L TEHAEELRUENICHEL, EHEER
HEREF 2 52O I MELEEIL TR Y, LirbZ
hEE LT 5RO MR O R BRI IT i ) EE
BHIRZER D b B (3, 1970). 1A « Bk B (1964)

(24 % 8 4 &)

Iz X, A RS TRES IS VWLEL
REBLTVS. ThbDZ LEEETS L, GHER
HEZRERE, BT DL PEHIHO A—UEE
BOEBBIcIhO 1 9L LTHBILELEE S L
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1. & W

BEDX S, SEO LHBEERERBRICEAL T,
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2%, BROL - FRIETRHETHS.

(3) MBOHEMBEETIE, ~bFAHTHEEOED 2
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D, oWEHEET SHERMREE (THETWH)
Ripple cross-bedding in sandstone. D;, Himenoura Group, Nakayama-ura,
Shimokoshiki-jima.
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B, owicET 54 XEE (THBRIM)

Cross-bedding in sandstone. B,, Himenoura Group, Fukikiri-ura, Shimokoshiki-jima.
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Bull. Geol. Surv. Japan, Vol. 24 Plate 17

. B,omAREERE (FHEHIKEY)
Outcrop of interbedded sandstone and mudstone. E;, Himenoura Group, south
of Shira-saki, Nakakoshiki-jima.

2. Dy oA EET SHEXMXER (TEHESES )

Ripple cross-bedding in sandstone. D,, Himenoura Group, Kumagase-hana, Shimokoshiki-jima.




Bull. Geol. Surv. Japan, Vol. 24 Plate 18

1. EsoRepaRameE (THemamit
%)
Sandstone and mudstone in thin-bedded
alternation. E,, Himenoura Group, north
of Nabekura-ura, Nakakoshiki-jima. Note
graded bedding in sandstone and gradual
transition from sandstone to overlying
mudstone.

2. EoMERMABTHEHIECAHADIA D 7V —
ke xx b (FEHEBERIK)

Flute casts on sole of conglomeratic

sandstone. Current from bottom to top.
E,, Himenoura Group, Umanori-zaki,
Nakakoshiki-jima.




Bull. Geol. Surv. Japan, Vol. 24 Plate 19

1. ELoREBRLZONIHBERATEEDAE (TREKRER)
Large scale submarine channel cutting into mudstone interlaminated with sand-
stone, and filled with sandstone. E,, Himenoura Group, Oshika-zaki, Nakakoshiki-

jima.

2. EopARAEBRCHLNEERKPAMBERE (PHEERK)
Large scale submarine channels cutting into interbedded sandstone and mudstone,
and filled with conglomerate abounding in mudstone fragments. E,, Himenoura

Group, Umanori-zaki, Nakakoshiki-jima.




Bull. Geol. Surv. Japan, Vol. 24

Plate 20

. DiowEoEEIHbh 2 Thalassinoides B7ibm (TEHREBEMILERE)
Thalassinoides burrow on bedding surface of sandstone. D3, Himenoura
Group, southeast of Maruyama, Shimokoshiki-jima.

2. D, oRHELEICAS R BME (THRSMEYHE)
Ripple marks on top surface of sandstone. D,, Himenoura Group,

Kumagase-hana, Shimokoshiki-jima.




E, oz vri@iiE CPEREFRIES)
Folded structure due to slumping in mudstone interlaminated and interbedded
sandstone. E,, Himenoura Group, north of Taira, Nakakoshiki-jima.
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D, 0By N M EOEE IS b5 Thalassinoides 7o {bm (FEEE T #Rs)
Thalassinoides burrows on bedding surface of sandy siltstone. D,, Himenoura Group,

Hirase-zaki, Shimokoshiki-jima.
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Plate 23

Inoceramus orientalis orientalis SOKOLOW

EREHCHE, TREEKE

Division C, Himenoura Group, Ukimizu-ura, Shimokoshiki-jima.

Inoceramus (Endocostea) cf. balticus balticus Borm

IERER By WHRERINETS

E,, Himenoura Group, south of Ya-zaki, Nakakoshiki-jima.
Inoceramus (Endocostea) balticus toyajoanus NaAcAo and MATsumoTO
JETERE Dy, TSI

D;, Himenoura Group, Nakayama-ura, Shimokoshiki-jima.

Inoceramus cf. schmidii MICHAEL

IHERCHE, TERBEKHE

Division C, Himenoura Group, Ukimizu-ura, Shimokoshiki-jima.

Tosaloboris hanzawai Katto, worm fossil, on sole of sandstone.

IERERE By hELE KBRS
E,, Himenoura Group, north of Oshika-zaki, Nakakoshiki-jima.
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Plate 24

Texanites (Pleisotexanites) cf. shiloensis YOUNG
EREHCRE, THRBRIE
Concrete cast, Division C, Himenoura Group, Fukikiri-ura, Shimokoshiki-jima.

x0.3
Glypioxoceras indicum (FORBES)

EHEHCE, THRZAE

Division C, Himenoura Group, Ukimizu-ura, Shimokoshiki-jima. x0.7
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