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BB S B3 T — \ IR O AERIC > T, TaR B ARPNHFICE L (B8 7 ), e B ILRIRACE -
ZERCHE, FAHEACHR I R OV R AL O HERDEHE, TIPS R OB IUACHERE 2 b 72 D (B 1 8).
NS OHERED 5 b, XERAN OB O R 2T 2 O EE AR & 8 = RN ik
WA TH > T, ZOMITAA 2O TRE STV D.

MR FIBIC AT AN RET S 2 &k, JtK (1902) ®2054 0 1 HERIZ X > THH TH &I
Iz, ZD% Matsumoto (1954) (T KV ARSI E O B iR oI M FE B FE Y4 g 2385k S 4v, ~ b
F AT OFENFER S, KT Amano (1957) 2Lk AR OFEMZREF 70, H4EYD
FHFER SN, —F, FMBCEE"ROGFELZROLZDOIIRE (1926) THY, £ ET
HIEREEZEZDN TR RAEEE2 KEM GO NE = RRIGEICHE L. Lk, BEITs
(1961) D205 5D 1 HERK L Z OB AER CRAIE)N (1962) 1IZ1F, THE=FROREHAOLND.
EIZRE - Wk (1969) X LB OMEMEREX L, FKFICAEREOEE ZROMELZH L M I
L7z, 0%, HP - FH (1973) X VERGIEOAERBRBRIES L.

PLEoiEs, AHRICET2EFEN. HAEMFENMHEE LTI LI (1959, 1960), KoBAYASHI
and Amano (1955), HX - BF[H (1973), TasHiro (1976) ZENRDH 5.

HHEEZRIZOWTIZZ O H L1EA (1979) ORERDH Y, FRKKOCEBEICEL TEAKR -
A (1959, 1961), {PIEA (1964), IHH - A1l (1975) O#E, F728ESEE L ORIz SOV
TIEAFIED (1975) OAKRFEIE) (1979) OUWEHIEIK N H 5.



Shimanto Terrane

Kushiking I
~

&N

BTE HEFHIOMERER (Hd- 3/, 1978 &5 1 BERARCHESHR 2 FHEEESE 3 HE=
% 4 HEREREH(2=7v7r—2< bV EFTY) 5 HERHIHEER (FAETr—8/==7Y) 6: 8
eIl - IRARERCE R CIERERRE 7 RIRERE 8: THMHER 8: THAE®ER 9:EAER 10: FEmE+
B (EER
Map of western Kyushu showing geologic framework and location of the mapped district 1:
Quaternary and Neogene 2: Miocene granitic rocks 3: Paleogene 4: Coniacian-Maastrichtian
Himenoura Group 5: Albjan-Cenomanian Goshonoura Group 6: RyGhozan and Higo Metamo-
rphic Rocks and Higo Plutonic Rocks 7: Nagasaki Metamorphic Rocks 8: Lower Cretaceous
9: Pre-Cretaceous 10: Lower Shimanto Group (Cretaceous)
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B/ BAREER
Summary of stratigraphy in the Nakakoshiki District

b B WA B X b= #H HERE BRI
i <R HERE Y- SATRSE « B
BB www | R | R o
RS
g - TR -
| it A | REIR - IATE DA - %
w % A B XEBEE
. BERELTIDE |,
N R e i
900m +
T
- H ¥R
LN Y B RO Aok
= il i 250—280m
e ! Eid FRaRE - B D
Gy e g | LR
650—780m
O
G B RERUWE K
120m:
F B PR I~
=] doomt | iR
i ] )
E B R R
. 1000m +
H
#2 D B BERFLLME | Sk
820m+
%
m C M BRI oK
e 150—200m
B B » & A,
1200m+
A g i & i
Y] 50m+
N + FRRRESE

RETREE | EREEEREN | mas

*  ARMIEERCE B LG
dok I T ER AR MR B L

P RIS A HCRIRECE - ZRCE L BEEHUF O BICEEH L, ARG 5EPIREE L ARE 1B 5.
CHOITBEFHACE L (TNIED, 1964), #45 < EMEMROBBEEZ 2T L0 THA I M, HIETIH,
FEATR RO SR EWEERICH B,

EE R RS - RS R O MRS O PERRS & M A L, R LR IS B 2
FHEEZTER L TS, THUIDE - SV RE - IREDDLRY, TUEFA b A /8T A Z - ZAH
U =EOAEER, B UTHRT, REETCIEIRERME A S . FIRIIRHTH D45, 4, 000mLk
FOESERL, AREHEANIZIT T, 000ma 0 L@ L Ly, Mg BB IbEmIcs T, A
TPIRE OB ) AR EZ T T D, Co EMAISRITEHEICB L, KRy =7
—< ARV EFTURE (SR AH) SkteSh, FRIEYC =7 U () kS ThAD.

THEZRIT FEREO KBS & EO TR ST 51E0, TEHERE TS, B8 - #5 - K8 -k
B AREICERT S, W SR R A SR B A R A A B o T, AL D BV EIZ20-307
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R 5. FHBICB ) 2 BB =RIAEHTICHV I RO mgHEGE 2 R LD, HE RO T
IEEE LTRSS & HEE S o SRE IR & B - i D EJE DR S, TEEO EELT v
H e LB OB ETES BE A D72 Y, REIRIXL, 9000mEL RIZET 5.

PER, ZOWHRITEME, RED ERERE GRETH) (OFEN 0D, (LA DIEHLE .
UL, S0 LI AR & OEAREASREGENOHELZE LT, T2 THEREBY FE=RE LTHRY
WMoz izt s,

FHEPI AL & L CRERREN DR Y, RS BREEICAT 5130, K H omdnont
SLPERS O P, WO - W1 - BERSICOENT 5. APIREEIT B AR - S =R E
AL, ZORDOMBICREOBEL 52 T\5. £/, KIEHIBENMEITICENT, AEaSIREN
FE AR - HE ERICEAL TV,

FRIE EWUSOR B OEORMRLEO b 2R v 2 5 BEHER 72 £ ORI 010>,
MR - WEE - TR RIS O R R HBHIC AT A HRE R Y Th D, TR bEFHEO b O THY,
FOHHHERE IR A S T,

X M dek NS R 7 B TR 12 1, NE-SWHE ENW-SEMEORREN H - T, ZnbidnFnbEf
FEWE T, hOTEWIENAL . fiFORENZR GO L LTIE, FHBOTREED TOREERE LS
SIS HOTHRR 2 SIS VAT L CEDHBTE SR b s, BT 2T 2 b 0T, Toiiis
W

M. Je B PR

_EHRE O HUTHIAKMO WA I I A PLE R FRR A P 0 B L, S S IR HT IR e plis
EONBEIZBEASNTWS. W BOME - SERIC OV TIEAJR - N (1959, 1961), {HTNIE)>(1964)
WWERDFELWVERERHY, LLTORRITFEL LTENALICESI LD THS.

APUEILEOFII, FARRAEIRAIETICZRZNAH L T0A (8 X)) . Zh b Oa TR
b ERZERK - RECEHOWEIERICHY L, HEHCET b0 LE2 N5, AR EE =
AL OBEFEITHE L TRV, R IEE (ETE) BRIcH D EHEESRS.

F DA L EME-W7R W ULNE-SWCHLICH B 22 T B2 £5 D, ANG LAIRAEZ EL L, HAH
FEAE, BRI - SEIRE DR D B ATV D, BRI & LTI - IR - F2 o fip L
BHY, FNITHRNAAOMIRDBRD b s, ARAIEEREEZ/RL, X light yellow, X, Z:
brownish green, X<Y=Z, a=1.654, y =1.673, 2Vx=70", CAZ=22"Th%. HEHEAFIZy =
1.685, 2Vz=59", cAZ=45", REAIFANM6TH . 7o, LoD X 5 eARE TR 5721 Tk
<, FEOILHFAZkmD BEabh (REHIES) CHFBEHL WD,

JRRIR G Bk 1, ENE-SWTHBEAOT O EE L, & LTANRA - AR KOS
LY, BRI E LTI - D ar e EnEEND. EMmEILL R ond. ARAIEERR
WA R L, #EMMOITILHIAR Y 2303720 Lvy. ZHUEX : light yellow, Y : pale brownish green,

1) A TN (1961) R ONAPIERD (1964) 1T JAUTBCT- 5 0 i HPIRAHRIAERPIRRS & ShTnd.
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o 100m

- i3] 2] E= - *

VAL  BENEE FRREENSE ANE s RF &8
Hornblende Quartz diorite Gneissose Amphibolite Schistosity Adit
porphyrite quartz diorite

ESM WTFEOHMEN (GF - WA, 19%D
Geological map of Futago Island (Isatmara and Kawacsr, 1961)
z : brownish greenT, —MRERTRASN, FEHEA - SBAMROFZ o HOESKIED> T
52EbH5. REATULELIETN#A 720, BLRMEL TV 5.
HRRIRAG POk & AP L ORFIIBHTHY, FEOSTLRMNTH L. BRI N T
i, ARETICAEPIREEEO b OABRL0L AL, IR BRIRA RIS ST 5.

IV, _EEB R — A

v. 1 & F

HRESIEOBEHBERE (9K 13, 4,000mll LR EE2H L, E - BREAROWEDHBZNE
NEELTHHSPEIOOMA—F —DE S 2 b o TRAETHAHMEFH TH L. FOREFXSITHEST - =F
W (1973) ICXBXGE—FMEIELZb O (HHIED, 1981) -7, FIOKDO X H1Z, Fnb
A, B, C, D, E, FRUGH 7TEIZK/ &, A, C, GUAOFERBIZEIZ2 07w L 403 nb.
A, C, E, GEEIZEL LTREENDRY, B, D, FEBIIWEICET. KRBEO KIS ITERE
THHHM, FiOMEIIIEE UCIRER EHEIND.

AXMEHIIZ (TATE R OBJBERIIZEH L TR0, 22 TIREALIZOWTH A - FE (1973)
WS THR T 5.

AB X TSR < RS BEHT A, FRIZEHICELTTIFHATHS. RAEITEE LTIV b
TPRAE? by, EI15mNSOREREEEAR (s - REEAEOE S 138 em-30cm) %1
I OV NEREIIERE ORI L o THEREZRL, £F—JEEHEY 28T I ERICTR

2) A TR LIS SO 1L 2V b ORAHERWERE L7 b 0T, AT LERE L vV MIREICRS SRS,
3) AWEHICBTDEE CEATREE) NI VLT, FEEMOE S 2% 3-10cm, 10-30cm, 30-100cm, 100-300cm, 300cm LA
=

D EETNEIHEEL - PIEEL - R - R - JEEEE 5.
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3
0404040,
29002
62020

&)
0,
2

050!
03650,
5200085
2080809080,
2030563
| Bo8ogo!
62626

Frrnl] T HETE A R

Itir+4 Miocene granitic rocks

ooooo0d i B = h LURS R
o903,

3% Paleogene Kamikoshikijima Group

T
B 1 R AR T A
Upper Cretaceous Himenoura Group

IR REMEIER (H - %, 197385)
Geologic sketch map of the Koshiki Islands

BAEY BRLND.

BEIXTHREDOHF « BRI 0T 5. REOEEBIESKTMO SR AN H 5. Z OWEIT
LN L > T OABOBH L &R L CERD. MBORIIAEGO LS ICRZ D0, ik
WERMERICESS BOTHD. 2O L) RBIBIMEHEHAZE L TLE LERBOLND. LRI L
O ELOESIEFEE LTHERL R, BAREEHO Z L bbETsZ bbby, E-LiIEL
IFRIREE G LS HEEL WD, FLELEDB,, By, ByKUBLICKSENDA, By B, IXBRFHINICE
BT HE BB DN, By EBy, By EBLXWERRICHS. B, LB, TIEB, &B4Il~

4) AR CIIIE A (submarine mudflow) EJEORS &8 & 2SHER L IRE L7 IK OB HERE 8 2 IR A8 & IE DY, i
Ak A G e b O A GRS (pebbly mudstone) LIRS, 72238, ATV THE LT A LD AT AL DM S D
ERMEE S5 .
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BRES | KRR | TEEEEE (- ) * E i A x¥H
G = AZ 7R BRREE = KA
BERE JyTNe—7
-
F ek 3kl %
U
b
q—
7
M
el Nuculanids
yoNm—7 Inoceramus
A7 7S =
E HES - ]
jﬁ AR Inoceramus (Endocostea) cf . balticus bolticus
V—ne—7 Gaudryceras
AT 7HE S
HBIER
(ﬁ‘ #FEgE Inoceramus cf . schmidti
2T THEET =
7
R #%E AR )
D 2 Ny Tne—2 Thalassinoides =
B FRBE R THEE" HBBEME  Tholassinoides 7
REEE A7 7WE" | A% Inocoramus Thal g
S mzEm H%XBE =mH
: X’;Z”;;;,@’ 1. (E) balticus toyajoanus
Inoceramus of. schmidti I orientalis orienialis
ﬁ I (E.) balticus toyajoanus
Texani (I‘"_J‘ ites) cf. shil
ﬂﬁ}g@ Eﬁﬁ Inoceramus ]
< —
P -
RN ek
B ¥
FracEm i
FREE 7
RT 7THEE M
A 2Z7EE” V=

= AT
PEEERY
BERENEE
PrEiRa T (R )
BRRAERRE (5 sikk)
PR

- =S

[ ks

cocood Y

ERRE

REBEE

o] BEIRE XISEEIRE &
———— BB

Imﬂll

IR MREIERERO BRI (W - M, 1973 ; —BEE)
Stratigraphic summary of the Himenoura Group, Koshiki Islands. Arabic figures

indicate the approximate thickness in metres
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%=
LITHOLOGY

KRS

Clayey mudsione

P MEIRE

Silty mudstone

PE=1

Siltstone

BERE (30 VE)WERE L .
Sandstone and mudstone(or siltstone) in thin-bedded alternation
BEEI LM

Fine-sandy silistone

FRHRB DB

Very fine-grained sandstone

MR
Fine-grained sandstone

PRIE
Medium-grained sandstone
N
Coarse-grained sandstone

ogsik e
Very coarse-grained sandstone

R

Granuie

g R

Pebble  Pebble conglomerate
e

Sandstone interbeds

REHE

Coaly shale
HEPCE

Tuff or tuffite
TR A AR
Shale fragments
AREERDE
Calcareous concretions being abundant
Rt pE

Shell beds
L]

Oyster beds

WIFEWLE
Mollusks

BAARE RILTEZOILERT
Animal burrows [ Double symbols indicating abundant occurrence

kG
Plants

7392
Erosional bed base

e

H O
SEDIMENTARY STRUCTURES

T
Parallel lamination

B g
Cross-lamination

wEE

Thin

HEE

Medium FiTRE
R flat bedding
Thick

foara 24

Very thick

g

Massive

s

Sinall scale

rlom

HORIE SPAR BB % I .
Medium scale [ tabular planar cross-bedding
KA

Large scale

A
Small scale

R FEMZEE .
Medium scale [ trough cross-bedding

-0

KL
\L Large scale
WIREE
Wavy bedding

3 vHL— FER
Convolute lamination

HEIX
TEBKEI (EEETRE) B, % Waariopie cioss beding
EROERE (HF - £/, 1973) 27 R .
Measured section of the main part Folded stucture due to. slumping
of B,, Himenoura Group, Fukikiri-
ura, Shimokoshiki Island f——— %‘rﬁtﬁr{jation
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120X B, ORIIIEEMDSE UK S (R TR HRr)
Cross-bedded sandstone. B,, Himenoura Group, south of Fukikiri-ura, Shimokoshiki Island,
in the southward adjacent Teuchi District

TSRS LT 2. By THOWSIRESERRE (Wh - WEAEHEOE S130.3-1m) (2
BIDWEBIZE v b (set) OESHemLLFOY v 7L (b)) #AHEH (ripple cross-lamination)
FHEFIORNL, REEEREZ L ALY ZAITHAT, WEIREEE (flaser bedding ; REINECK and WUN-
DERLICH, 1968) Z /R BANL & L& b D, REHAEITMD THWY v 7 /VRIZHEBIDE 2 O A AT
e THARERE (wavy bedding ; Reneck and WUNDERLICH, 1968) # ™2 &3%W . 2=, 200
m ETHD.

BJE

ARXMEHIEClE, BB DR E#a 723 B, A3 FHUS DK LIAHT & MIEICHEHT 5.

By ABIXFICRLEEHO L FHELIENLRY, JES1T200mEl ETH 5. WU OREIEH
AL BT DARBORKK Z H K RT .

EBIIA PRI GB12[K) TRERIN, & & SFEI3-8mOMEIE A5 (11
B) . RESEEITIGH AR, h— B T, ATEE ORKERNT10-200 JELT10-15°) OIEfA
EThs. &y FNTIEBH L WRGAOPRE, BWIKEGOMBRE (AIRIEHHE LD b&RED T
DI ENENP DI DANEE D THHEISRIRE R L TERE LTV HEaRH 5 (E13K) . FF
O L IR IR S DR - RO E IR BREE AL XV, oSy LY b HL- T
BEL TS,

5) AMEICBT 2RLFEOMBUZ OV TIE, &y FOE I, 10-15em, 15-30cm, 30-100cm D% Z AL/ NG « B
- RHMBLL T 5.
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BI3X B, OWEICHET HRZEGE FUROIALY (FERET TR )
Cross-bedding in sandstone. B,, Himenoura Group, north of Fukikiri-ura, Shimokoshiki Island,
in the southward adjacent Teuchi District

14X B, O =M EE  THUBRUNE (BT Hr)
Sandstone block abounding in Yaadia Japonica (Yexara). B,, Fukikiri-ura, Shimokoshiki Island,
in the southward adjacent Teuchi District

BEE f2omi3eikl LTHIRMEL, E& U Th—ERBEORIKEM (—HMh) a2 57025
(GB15MZM) . BT, BETIC & o TR LI FATIEBAE L, £/ MRS IR A e B 4 7R
TS CHRE S AL72iR S ImATE QNIRRT v U XL b b D.
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F K 8 Ukimizu-ura

D1

Middle part

Inoceramus (Sphenoceramus)
cf. orientalis
nagaaqi

(8.} cf. schmidti s
& o
°
3
8 S
®0)
. 2| HE
1.(S.) orientalis ‘
) (s orientalis “
Texanites (P/eisote;xan/tes )
[

. shifoensis
3]

BT Qe

30m

20

10

,19,

15K

T8I By EE—D: THORRE
(B - S, 1978; —FMEE) ASREHRICRET
Measured sections of the upper part of B, to
the lower part of D;, Himenoura Group,
Shimokoshiki Island. Legend for this figure
is the same as that for Fig. 11

R INE o)

TR TR

North of Maruyama

O

& B

lUppermost part |Lowest|Lower part

Main part
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H16X  CETEROVCSTERI  TFUREBKROIE (FRETHTEIRHRN)
View of the middle part of C Formation, Himenoura Group, consisting of mudstone and sub
sidiary siltstone. Fukikiri—ura, Shimokoshiki Island, in the southward adjacent Teuchi District

HFERE I 2 O UEORY 5 ICHEAE L, %5IC Yaadia japonica japonica (YEHARA) &EE
TWHIERE (F14X) 350, FiBEEAHO =/ HS Loxo japonica (AMANO) & HLWNZEN TS
KT OASE_L#7>5 Inoceramus sp. of 1. (Platyceramus) ezoensis group 7%, AXIEHUSA DU OASE
fe B2 5 Inoceramus sp. of 1. (Endocostea) balticus group 23 EHI3 2. BEIZ, TAasHiro (1976)128 19,
A IZH T Inoceramus  (Sphenoceramus) orientalis orientalis SokoLow<°1. (Endocostea) balticus BoHMm
(s1.) OEHbHLNTND

C g

TNERE O LR 2 DA IR T TR SEH L, Mm%, KBIEB, a1 E

, WEROEEELEIER Th L. P—IEREHE R THRAD L MER DL NMEESEFE LT
5 (15 - 16K). ZNOOREAEIFMERF 22 8%, —RICHERAICL2ERZRT. BIEIT150-
200mPSL EHEE &A%

BTEHITHOE L NENDRY, AUk L TE X EEEARMELY 27 5. FEITR ML bAK
ELTRIE L, IV MEDRLRY, EZAEZAIHHEOER - BEAaT 5. pENIAE P
RHMN<, YV NEREE EET D, EBITHOMNL oo TEISMPASN OIS IRE S H AN (b

TIIEEHNIZE A EFZE LW IZHEY, FEERITI T ERBRICO L MERLRY, L ZAEZAITH
AOHEPRERE A ete. 7ok, PEICIIKGE (BYE L TR L6) &2 2 MkisiEEpcs b &b
2HMBRIEL, ESIXEhEnfsem, 13emTh D, & FEOE S L ILAL 5= TH8m, #KIE T
20mEL ECTH Y, THEE - P - EEOE S TEKH T EALNE0MEL L, 55m, 40mTH S

BRASLIAE AARAE U CTBIEL, #0MICIE, BICARR FEBICBWTH 2 0 LU, FSITERE,
RV RS D VAR B A L, K& SIE—BIZI0emLL FChd. {ba (TrEFA b -
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THHE - =) i3 am CCQRES BiRo I

ET D, FORMILEELEEAL )BT LAAOHRT TEDOAL TV
FIEATICEENTHD Z ERH 5.

{eA2®) ASHERHIC
KB O FEED & D LA ET S,
Ezonuculana sp.

Portlandia abliquistriata (AmANO) *

Nanonavis brevis IcHikawaA and MAEDA ™

Glycymeris amakusensis NAGAO™

Inoceramus (Platyceramus) cf. cycloides WEGNER
(s.1.)*

I. (P.) aff. ezoensis YOKOYAMA

Inoceramus sp. of 1. (Platyceramus) ezoensis group™

I. (Endocostea) balticus toyajoanus NAaGcao and
MATsumoTO*
I. (Sphenoceramus) orientalis orientalis SokoLow
(FEIAR 1)
I. (S) cf. orientalis nagaoi MAaTsumoTto and UEDA
I. (S) cf. schmidti MicHaeL (55 TTIXIfiR 4)
Apiotrigonia tuberculata NAKANO

A. postonodosa NAKANO

Frig/efba e LTI

HiL, Inocerarmus (Sphenoceramus) orientalis orientalis (377 /KIHOANE FERD FEDS

FEKIROARE FERD i HEEE Sz,

TEANCE F 4, FRCARE T IS EIC
LB, VL RETIC

Microtrigonia amanoi NAKANO

Opis sp.

Fenestricardia ovata TASHIRO

Protocardia (s. |.) koshikijimensis AMANO

Tenea japonica IcHIKAWA and MAEDA

Loxo japonica (AMANO)

Atira sp.

Gyrodes sp.

Semisolarium sp.

Busycon (?) sp.

Glyptoxocersa indicum (Forees) * (5% I [XIhj 2 )

Hauericeras aff. angustum Yase (%5 11X 3)

Texanites (Pleisotexanites) cf. siloensis YounG
(FEORARL)

Dentalium (s. I.) sp.

\ZHET D

Hemiaster sp. * *EE R LE

, Inoceramus (Endocostea) balticus toyajoanus 23AJE A %1 U CHE 4 D g I E

I. (8) cf. schmidti i

Inoceramus (Sphenocerarmus) of. orientalis nagaoi & iZATHOASE T

HhBIR S, FIZ, Inoceramus (Piatyceramus) cf. cydoides (s I.) DIEFANZ, Inoceramus . of |. (Platy-

ceramus) ezoend's group HEBYEIZ VB TEEND. TUET A M T, BOBE PRI iR
@ Glyptoxoceras indicum X OVEAUTIET 2 & BN A 232 DFHEICE £ TR Y, Texanites (Plei-
sotexanites) cf. siloensis & F 4L Tldd 2 D3FRIEH K OWKEIH CAJE NEO TS AVE sz, i,

Acila (Truncacila) hokkaidoens's (NAGao), Ezonuculana mactragformis obsoleta TasHiro, Chlamys (s I.) tarmurai

TAsHIRO, Periplomya aff. grandis IcHikAwAa and MAEDA, Eriphyra japonica ICHIKAWA and MAEDA, Tenea

Japonica IcHikAwA and MAEDA, Gaudrycecas . 72 & DpE S TasHiro (1976) (ZX o THESN TN A.
D J&
THS QAL L, TEERIGIC BT 2. ARBIXCEAEAITEY, Ll OFMEHERITE

WThd., TAELYVD,, Dy, DyKRUDLIZKSYEND. D IFWAEKR O ETRESEREND, DyxE
ELTHEMNDLRD. DD T s bW EIREEIEAEN L2508, D, TIED 1T TIREE A

6) AHETHIELA D D BIVEHRIZ T~ TEREIZASTWDS A4 T b (dwelling burrow) & L CORE (2 k3A
7)) LiFplic, WEIRE L b o B o Rifi, FElcH D0y, FZREEEONEIC RSO THERTIICIZIE TS, HDH0E

FZLTASTND, WTHRIESNIZERD 2WEHERO b DOEF, 23747 b+ (feeding burrow) (ZJ83%.
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EHELTWS. 2BEEF600m ETh2.

D, DEFHROLAMORNHETHD. SHBEEMICRE SELL, i FEb - T - Bk O L
Wiy Ens. LRIIAHTHS. BIE230mEL L.

BTH (K25m) (X FEREEFEORKR &R e oPic L <EHL, Hiodem)s, MEioN
BOEMEHICH oD (Ah - 50, 1973 5 H2XBH). & L TbaRER R (s - JeES
ZNENDE ST em-30cm) 726725 (F15 « 17TX) . AT —BICAPRI T, HEBEAFEEL, REHS
IIRVEEEE &2 O ML AR, 2T o TREER/INIIT v o RVEEIE N L & EEFET D L 2A
EZAIHEBMEICZ LWE S 1-bmO/h—PEEARIR g i (2 < 1388 JoRiibs R EHET 5.

TH Gsom) I FHE DR ZRHLIEO PG & < BT 5. FERmE GE18K) TfRE
SND. WEFKEEZRL, T—Mk, L& EEPHKT, BICHHMICHIEER NS VPR ST,
BB SRR bEIC Lo Tidd e 2. 7202 X0.1-0.3m (kem) @, WEEREZOA
EAICERE DL MENE T ESPHEL, MIRIRAE L AOND. MBI mP R, L& E&/ M
BOOIRFME (Y POESFLEULEIMIZIEY) T, B LRI E ANTITHETL, FrCRBUE
DOHLOII L CTEBRTH 5. AiEEORKRMERNT—ARIZ10-15" ORMA EZ2md . /—h RS
WETE, LELE—#Hoty FEELCTEEY PO LEAREO Y v 7V 2B L TEY, TRk
ROBEHEZ L LTS (519 - 20) . &€y FOELIITEEI0-30cm, SITHM-10EmTH 5.
Uy ZAOERIZI-3m, HEEIZ10-108emThH 5. 20U v 7L OMEIIEiE CIITHE 2SI
ABRZHQ, FETHE—REAR (unate) Uy PAOZIUTEBIL, SEICIEERE STICE > 20
RBEAE (EL LTV RME) BRLND. ZOBOBERIEDL, HEKEY v 7 /VREOREED S
ORI v T NVEBHTRESNDD, L< OWVIEEE L XEHA TR Y, L 21T HRIER
DOFRHLebDEE XD, EN% ZZTIEHRMY » 7R EHE (megaripple cross-bedding) & FEA
TH<.

FoERE (WX a2a8T) MELx OBHECHETIHIEL, EIKImOLHbafE (baiTAmE ;
FEITIREE) bAohD. 1BEOIREETNLIEA /BT AANDRNOTHET S, WEROER
LAV MEFICB W CHERERNCIZIE A TICHEE L TV D RA18H 5.

B (K980m) IXFFRAOMHIC LSBT 2. B HLWERESERENGRD. WEE (1-
3m, & XIThm) RIS TRE SN, LIZLIEHRHRE (& & &) RIgER (£ < IR
W) BEET LN, EEECHREHL RIS bRONS. RESRE (ImUT) BREEREEZ A
EAER L METRESN, LR UIEWEIRESE L E A S . aTICITE SK10emd HEEER
@ Z< ENITRNES D, b METPICIIWE RO AL A DRI IZIEHATICE TV 5.

L& (4omLll) 1TNEE—FRMOIGEOIRMENC L < EHT L. R A R T EEIEDS G
SWNCRIZZTER A RT) PR (& & &R REEE 520, W TEMICFE L 50
ThD. AR, LIXUIER—HRTH 5. RREHIIRE DA TH D, MEEED b
EIZIETFHY v 7~ —7 BRBN, ZOHOTEEA D TR, IEROTHEATETHD.

D, DfbA & LT, Biiko “Odrea” DIEh», ibEH>5 Glycymeris sp., Yaadia japonica obsoleta (KoBavAsH
and AMANO), Loxo japonica (AmANO) (V) BEEL, JREEDD Inoceramus (Platyceramus) cf. cycloides
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W7 D B FEOWETREARAEE  TURR2RN
Interbedded sandstone and mudstone. Lowest part of D,, Himenoura Group,
Onoshiri-ura, Shimokoshiki Island

F18K D, FEOMZEEM S FHUsS ML,
Cross-bedded sandstone. Lower part of D,, Himenoura Group, north of lochi-ura,
Shimokoshiki Island
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FI9X D, FEBOEIRET 2 KB Y 7 OVRIAEEL FURE L
Megaripple cross-bedding in sandstone. Lower part of D, Himenoura Group,
Nakayama-ura, Shimokoshiki Island.

B0 TEEMUHO D B BET AR Y » 7 VERBE (af - $8, 1973) Ba5H: BEE
Sketch of megaripple cross-bedding in sandstone. D;, Himenoura Group, Nakayama-ura,
Shimokoshiki Island. Black part indicates argillaceous rock which is occasionally interlaminated
with sandstone

WEGNER, |. . of I. (Platyceramus) ezoensis group, |. (Endocostea) balticus toyajoanus NaGgao and MATSUMOTO
GE1KMR, 5) DETD. A /87 223P UMW T 1 EEORESTIO2hbFEERTY
%. HIZ, TasHiro (1976) (XD, FED{bA & L CTNanonavis awajianus IcHIKAWA and MAEDA, Brachiodon—
tes nankoi IcHikAwA and MAEDA, Mesocallista (s.1.) sp., Panopea (Panopea) matsumotoae TASHIRO % ¥
LTW5%.
D, THUSHURAE/WRF H OWEIC LSBT 2. D, L8 T 5. E/EomLl L.
MR 282 IR SK60mT, READEIEARE (F21K) 7»oasd. afks LTRESE
WEBLIVDLAEBL, WIALEZIFML T2ZmELFT, &E EE3ImAiRIc kS, EESE
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521 D, DRV S EEFZIR  FHUSAE 7 5
View of D,, Himenoura Group, consisting of thickly alternating mudstone and sandstone.
Kumagasehana, Shimokoshiki Island.

Fov MERE (UEE) ©, LELEwAEE SR LY. el E Ik T, —H#h—
RO Z &b b2, FEVIEEICI N —PREREHE a3 am) 2NEETD. JREIICA 7
THIERED NG, HERERBECU MuAkE (BE320em ; 7% OkE T —#&ic5-6cm) 232 < £
WCRWEEN, FRRESTITIE “Lucina af. fallax Forees” <2/NHD K EBN DR 6FEER TS
BENRDY, £loA /BT AALENICETS. BIZ, BEEO EmICIZERELA Thalassnoides (I
oK, A 747 ) BRLS.

INRA—FF M OB T D RICE T B LY b AT, BEI30mO v MEND
D, OV NATEEET, L CEMEEROS.

Dg TFHREPEREEHOWEICEISBEH L TWD. D, L OEEOBRIIAHTHS. JEETOMLL F.
WEkE (0.3-3m) LWHIREAHAE (0.3-1m) LOEEENHRY, MiENHELY LEHTH
%. WEEITP—HRI S CIRE S, AL (& & SR A (< 0RE) N RE
T5. REEBITZLIEUIED, FICHRET D L9 KM Y v 7Rz Oh—Fi)  (22K) %
T R, KO TFRBRZEIE G ICRO b5, RS E M ARG R O S I3 ATER A
PR ET DD, RIREHORZITL LAETH THY, ¥ —v &1 MEEBO Tz LI UIE
FET DRI LERREN RS S, AE A 2 TAEEO LI FY v 7~ —2 038l
BEND. ZOLOIFEENT-8ecmT, WESIEHD TEL, EHOTERA LR TH 5. WEE A2k
THREETIFEICVLMETHD. AT U TEPHIINCHEET D, BT R r— MNg#
RotEELWAE (REE ki) PICBEIND. ZOLOIFTEO &S 27154 L 8L < AL
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H22[X Dy DRYEITRIET ZRIY » ZARIAEE UM L
Megaripple cross-bedding in sandstone. D,, Himenoura Group, southeast of
Maru-yama, Shimokoshiki Island

WA G2, B oREiZ2miig CREEZImICES, BB ICHRIcE b TEY, —fo

“ELHERE” fETHD.

HEERE (EX10-20cm) AHUBHEOW A PICRO b5 . MAETO—EEO il EIRE
JEALA (F81-3cm, K X10-30cm) MEHEL, FEITR2-3cmNSOY TR O FEE % 7~k 3 Thalass—
inoides H & T RWZEN 5.

D, FUREOM AWK ORE 7 BB IS L, FRCHiE oG HEIc LB L TRY, &

WCPERES R HRATIC b NS, Dy 2 EAICE, ThDLEHNEET D, P—IEE (& =2/
) RIRJEER A 2 BT 50 L RIRHERS & & & g L MR omichEE)
EEELTHES EBI0-HIOMA—F —DE IS &b o TRAT 5 (523K) . BT, M LB
BONRONTZDICRFETH D, Dind & H43omixdb b EHEE SN D, IEIFKGEEZEL, gL
Ko, HELT, &AL ZAITHBER/ NS WL GTe, HEEH—EEIHmE P ORMZERDOE v FDE
SE5-10emTH 2. RIZEHICE L T, MO b oz —RICAR, h—RBEO b O LIXL
[ERZEe WKLY TR (F5241K) & JRMIICFIET D, JEEAEEH DV IIaTe
EEEEE S L, B SI3EE10-30emT, HKRA-5mICET 5.

THESICED T 28 (Ex180m) 13D, OFEAZNET . To L CRBIRAT ; #523) |
13, WEIRARALA MR ICPATIC, FRERR LT E0E S ImEi&ROBE vV ME S E
PAEL, BICESHI0ecmOREE AN V< &b 14k, S Eem-$10ecmo A 12 & Teik
BEIEEPERGEED b D, BEH—EEIEMEREO EEIX LT URIRE Y v 7 r~—2  (55251)
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RFWY vy TN — I BRET D, VTN —I 1T,
WE A LI Lidemmpi s CTHed TR <, I8 oo TH i 23
FETHY, WRITREY » 7~ — 27 O5E%0105
cmThH 5. BB, WmICBT 2IRE) Y v S~ —27 Dl
DIF T —KIZN-S72 U LNE-SW T, —EBENE-WSW
Tho.

HERE Y B TR E O FRBER R & /N BRECEEH
T HHE (F&250m) 1%, D,OLBERETS. 0
I FEBIXE I30mE B2 2 W aRE S EAE (WA - B
BEAEOESII5-15cm) kb, BEREILE &L
& HakEf g 28, B O Ll ZARIa 820,
REEREII LV FMETRESH, Bomo K E H B 10m
WIS FEEN, A )T BARRY =DILE A yaf
LCWo. FEEEMOD i EE8miE, £ LT
TR B BRI (B DV A i % & 7, —Hc
BRI ERRHET D) Nokeh, —HICA T 7 :
s R TR A et (5261 . TS FRLIC IR0 Y

Vo

Thalassinorides § U

WAEAHKI20miGEE, £ O TALICITRIAFRRD A 23K 5 . 3 TEATHES D, 0RRK (Ew - %
AR U7 S 13— fi210-30em, Jfiekdm) 258 2 I\E/I,e;:ﬁ;ﬁfﬁi?;lggf%Iimenoura
28 AR HE L, B X LETE (2 S ImAAh) Group, Hirase-zaki, .Shimoko'shiki
Island. Legend for this figure is the

B IR O T FEICB W TEE IR WEZSh same as that for Fig. 11

%. F7- Yaadia japonica absoleta (KosavasHl and AMANO) NZEET ABUEL BN T\ A, FREEHRT
D/NGTIF ) S Loxo japonica (AMANO) 2ME BTz, [RIEOHE A ZHERd % S /L F T Inoceramus
sp. of I. (Platyceramus) ezoensis group, I. (Sphenoceramus) cf. schmidti MicHaeL (5 TR, 3), 1. (S.)
aff. schmidti MicHaeL Z#ET 5. AELAD D LIERTRE L0 L LT, FEEICBSWTRE SV b
JEJE O LERLHNENC A 2emN St @ Thalassinoides (FIMIXAR) 258 HARICZEE £h, EIoREEERD
HEFICEIem, ES20emOBENBEDLND.

EE

F& LTHEREICOM L, BITRN e H b EEF R RHRICH#NT 2. AEIEDEICEAICER
D, FNEOEEHRITZARTH D (F26R) . BICHKARESENHRY, FMEVE,, E,, KRUESIC
3 ENnD EETH) . LRIFAIT, 2EEIEL, 000mEl L TH 5.

E, HHEORMEOTERMEORERICNMT S, E& LTHIZ@HO L NERENS 25,
LV NEREIFEEE T, MERFEZL G, YV NMEREIIARE O BT ISR I K A%
FARL, WAERZOAEAICHE (528K). & 2 AL ZAIBEMPREEL WD, WalEs by
ITERA L, BRRSOI R GIKE I 2 BRI & e, JEIE500mEL L.

e O EIRE A EIEN L Z AL ZAIL, FICABOTEE M CESHEL, A - IEEE TR
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Fi24 D, ORPEICRET DRI v TOARIKEE FHRE - W
Megaripple cross-bedding in sandstone. D,, Himenoura Group,
Kumagase-hana, Shimokoshiki Island

#25K D,OWEE LEICAOND Y v T N~—2  THERE iR
Ripple marks on top surface of sandstone. D,, Himenoura Group, Kumagase-hana,
Shimokoshiki Island
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EFNDESE3-10cm (&L & L &30cm) THD. WA =
WX TALOTRE AR L C—ichid TR 500 (IRA

HICHKT D) 2R L, RAOJRESE~DOHERBIIHIEH
RHEELHIVIERRZ L bd 5. EIE LT LTk

EEAERL, BERARICIE TS B> THRIEER R

UBRPRED « SPATIEBE R OVRIASHERE 2N 5 70 5 . HLie Y

JEWIPE TP —HIRIC, LI LIS LR 7o vy LIRS A

K<HEL, WA RELE, FTEEIZIN—T %y

AR -B—=FR¥y A DRI RY—N~v—7REDLN

. HOIPETICHIR T, BIRIER - U v S REE 100
WP - 2 AR L— NEH R O OHERTE IS O 58 CREED

I, B EEIERRY v A= ERT L.

WIS BROR: FUIR R 5 T UL, Wi Y > 7 b~ — 2 bR
M&EROERMEOFNEZRL, £z RmL— NERO
WA TN D, BEITE & L X /MF v v ' o
FOUVHRRHEE (B RTEE10-50em) Zo57. FIC, b4 56 SRz 3D, -ESIRANEORER
WEIETE (W - RES 2 DSOS [0, 3-2m) ettt o st
DY AR IR DS, e et
AT XD BT ERRAE L O I & O A figure is the same as that for Fig. 11
ATV BE IR S3mEL F O & EE S CHIRIRA B MEPIL, A7 v THELHED LN D.
ERERAE T OB RIS —KEET, RIBemPMZET 2 b0 bdH 5. EIZ, i FEEMIZIEA T v
TREEN L FEREL TS (261X . JE S 10-208mO— PRIV A b BUEHEICEIE L, 2 bid—
WACIREBEEE < B, Floh—EEEERT I b 5. ATV REZRL, TAEEK
B> TRY, ZHhOIIKHHRMEERIERETD AR SND. KR - AR - RIGH T OWEE HEo
WEIEBIZEDREF TH S (FH29R). DA —4 —DE S DMK AHAEEIZE, DA2 5T RED
ELl2b oD, Ey, E i 2 REBLMEEA SRS A AT —EITHRI L7 b 0 Tide<, #o00
MR HEREE N H > 72 b O T, il x OWEEAHRTE X Efhib A R L, £ R ST —RICHmE
27V EEBBREBI) . BRI - HmMOMEAEED L EPERKELTWD

fEAEREE LTENRT, HATCE > UIHENIZE £, —RICRESEBEOT NG RnZsih
LEREAIZ FROBY Th 5.

Solemya angusticaudata NAGAO

Portlanadia cuneistriata IcHIKAWA and MAEDA
Nanonavis cf. brevis IcHIKAwWA and MAEDA
Inoceramus sp. of I. (Platyceramus) ezoensis group

I. (Endocostea) cf. balticus balticus Boum (55 1 [XIhR 2)

7) AHE TR LIRSS O/ NHET v o R/ VRS X 0 QKB L DT, F v RV ORREEN Im LLEIC K 5.
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Es

Ey

v MVEIRE
Silty mudstone

BHEIEY L NERE

Silty mudstone interlaminated with sandstone

WERESERE

Sandstone and mudstone in thin-bedded alternation

WEREERE

] Sandstone and mudstone in thick-bedded alternation

HREEE

Cross-bedded sandstone

R E XL B 5

Massive or flat-bedded sandstene

BREE
Pebbly sandstone

THIREE
Pebbly mudstone

TBEMERE

Submarine channel deposit

Gaudryceras sp.
(FEATIZRES )

Hemiaster sp.

i

TAsHIRO (

E,

, FnTIEHD
1976) Z
FEREB ORY 2 HD, BI85 L RHKICHTRINT . E, 2%E

ATy FLFBHE

Folded structure due to slumping

#27R E FoEsNEHNER (md - S/, 1973; —EE)

Diagrammatic section showing the facies distribution of E Formation, Himenoura Group

\

Ve

BT 5. L LCRB bW ERESHARNGRY,

JEEA TR

IRV EZEIT & 2 BEBE
BEBE 2N R S 2
Ve HAbE TR B A

A JE DR X230, 3-2m

AR — ALY D HERE & O X Ao v L b

BoE RIS HERS Lo L C IR ELLS
£ 5L, Anisomyon (?) sp., Glyptoxoceras sp. DOFEH LML TN D.

Ao T ERAFLAENRRNZINS.
B, Zhnbaatd
HHNZREEN LS BET DI b D.
BiksTRESNRD. VLV NEREHA

ZYEFEIORT. v MERAZAIKERRE DT NIcE S, LIELITHAET,

L
WA

TW5. EXE30mel EThs.
B (E30X) TikmE - IBEAEA
HEbLEHOHZR LN
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H28  E, DUESEFEEA  PHE KR
View of E,, Himenoura Group, consisting of mudstone interlaminated and
interbedded with sandstone. East of Oshika-zaki, Nakakoshiki Island

F2ol  E, OIEEETICR O MR AR ETE S AR
Large scale submarine channel cutting into mudstone interlaminated with sandstone,
and filled with sandstone. E,, Himenoura Group, Oshika-zaki, Nakakoshiki Island
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H30K E,DIEEEEEIE  REsme e
Mudstone interlaminated and interbedded with sandstone. E,, Himenoura Group,
north of Nabekura-ura, Nakakoshiki Island

HM E, OMALEYETRAE AR s (R - 5w, 1973)
Interbedded sandstone and mudstone. E,, Himenoura Group, north of Nabekura-ura,
Nakakoshiki Island. Note graded bedding in sandstone and gradual transition from sandstone
to overlying mudstone
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H32 B, OMEE FHEHICRONE 70— ¥ v A b hREMAaT
Flute casts on sole of sandstone. Current from bottom to top. E,, Himenoura Group,
Nabekuraura, Nakakoshiki Island

P2 WIOFEM ORI IEORE TSI b s (FE31X). Wiaidl s, ki, M—hiley,
ZOLIBRWEOTFEEIIIZA— X v A b« V=T XX A F - B—RF¥¥ A DX IRV — L~
—ZPFEEL TS (GE32X). PEERETIHICENT, 70—y X b0 LHEE SN IAITE
wdbdb s — b, —Edticmayy, R Y v e — 2 i, fiak ) v 7 VER (current ripple
lamination) JHFFALRA & OFEMZ TR, FERERAEHICIENTH, 71— by 2 b odb—dbR
FONEIER A D WARM SN TN D, FIZ, FBEREERRTIE, 74— by X FBERE T
PEA~DFL &R

AT 7RG (B33« 34M) BOAMTAITA LN, & & & FHIEE (E35M) R 2 & Bk O E I
BaEOBE (E3#10-cm-%m) - BIRIBATEO L5702 T 7k (H35X) Zfde. SRERE - B
AP OBIIF—KEET, RRIIEISemIZET S, o L ) RBEHREECA T v T HEEIIE, 08
FICHARTESRHEL TN D, TS, AROFRE LTI REAEREE (ke bEV b o320
BmIiTET D) NEZAEIAITHKEL, TNHIERITIEEHBEITET A T o T OB —EE
Th 2 (EE3B) . —hlL LT, BT ORKRIREN205m, RENT D100 0mICET DIBEAR )
b5, BT, ES1I-HmOMEEAEME (33 - 35K) & &AL TAITHIET 5. WA HERE T
LiZUIE B ~md> THIRAE 5. AR O PIKEICIZE R 7 b— b v 2 & (Bl 2IT0E
#20cm, £ S70ecmPA L) AEOHOLNLIHELH D, MEAEETEIT I < SIS KRB A @B o B
—ty Fnbd 2 ENRH 5 (HE36IX) . PHUETERERIFIC L S BET DME/HEICOWTE, £0
BERTE O FIEEICBIER SN D 70— P x A M XF R R A O AR

_33_



H33E  E,DFFHH (27 v @R OB SR HRRLIE 204 5 JE) T 5 Fids
View of E,, Himenoura Group, consisting of mudstone interlaminated and interbedded
with sandstone, accompanied by slump beds and submarine channel deposits. Umanori-zaki,
Nakakoshi Island

AEO EEHTIE, FEICHASTEBEA LV BEEICHET L L HICRY, BEups (LIZLIEhEEE
Ete) REHEIEBEMUL, 27V T HEIECHIESEREE b L0 OAMEACHET L L0k D. B,
JEI3-AmOEHE (BHITHEE) MR E DL AR L & EEAET 2 RI3ER S5,

{bAIFRAEE LTERT, JEESAD Portlandia cuneistriata IcHikawa and MAEDA (%), Nanonavis

cf. brevis IcHikawA and MAEDA, Inoceamus sp., Yaadia japonica obsoleta (KoBAyAsHi and AMANO) 72 & D
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THH, v=MET 5. “#HTIX Portlandia
cuneistriata % %] [F] & A HEFE © & D C nucul-
anid BT HbONESBTHL. 4 /T
D AVEAE O H Y B B I < EAUTHET
5. WEROAR AR L & EEREETIC
BB, L < ITHERTHICIZIEFATICE £
TWDA, HREICHRIMARZRLTNDIRS
LocmPs D b D HEFED b, EZLIF

#34E E: 027078 EBBEREILS

LIZEEO FHEICHEEL TV D, B, (B - ¥, 1973)
Sketch of detached masses originating from
TR A BRI ARV ETE O T slumping. E,, Himenoura Group, north of

. . Umanori-zaki, Nakakoshiki Island
worm D1k A & LT Tosaloboris hanzawai

KATTO B0 b D, 7k, MFHEMBOIER b RWIES .

Es THUEDOARD DAL DR INCHT TIHEEIC M T 5. ABITE, 2B &I12EY, Zhn
D OB TR EH ChH D, BIHREN RS RVWOT, SHOFEMIIAITH LA, L LTH
ENDIRD, BB AR A A A Bede. ERRIZMAMEE OO R bW, EBIREIE150m
PEThD. T A< & H60mil O S & 6 S MEE Gy h—g ) wislg N e+
5. ZOREEITHRL, —EBHAIT, &AL ZAIREABEL ZEICE R, ETM—PHEED
ZEbdD. LRIIRERTHD.

FE

FHREOVWRREIC M L, EEE OEEOBRIIRHTHL. KFEITMEVF,, Flc2sh5.
WE I EREEERLEE £ T2, Fy CHEF TS L HET D, 2FEIL760mEL
ETha.

F, THRIIAHTHS. BE500mLL L.

BT ST R DR IC L <EINT 2. 2z e L b 3ODHERIY A 7 LR
BHHND (FETR) . YA 7V OBELBRIL AL L ARM R G Teibs (REARICET) —ibE—
L ME- YL NERRE SR TEIRSE TREISND. WAL IREEH L TN ThHD. WEETIX
RRHLRLA & RLEE A iR C 72 03 SRR~ & EMikifb 2R L, HERIIE bR (BALT, BURR
FlZHdos TRNEL 72%) = FTEE-RIRHERO FHEERT. LT sk U IRE I
BOWEIIRTH 2. BEEICIIREDMA OERE P EEN T HEERH 5. WEAH TIEITHO
DV ME—YV MEIEEITETER (ROYATER) 2R L, RO IEIRS IR TH DS, A2
VIR O EHRY S L TRV A 7 VO EE ORI E RS & ISR AT TR S, INUETF v R ]
s (ZREE20ecmNSh) BRBO L. YA 7L O X X10Hm-30mAi4: T, H A 7 LNOBETE
REAR L IR S2AT 5. B FEORES TP L H80mTHS.

TE— LB IR EE IR A > 572 5 (5539 + 40B) . THENIENEMEATTIC, RIS RORE
FOMWF L BT D, BEEEIAEO TR TIRREEOTN, EHCIIMEOTNElT 5. B
S BEAESEORE ST L T1-BmT, & XIZ1I0mNSMCET . ALK G0 F—HRRY S T
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EBR E: olERRA bR BRMLY TR : BREG (Hb - $M, 1973)
Sketches of large scale submarine channel. Above: E,, Himenoura Group, north of Umanori-
zaki, Nakakoshiki Island. SsCg, sandstone and conglomerate; Md—Ss, mudstone interlaminated
with sandstone. Below: E,, Himenoura Group, Umanori-zaki, Nakakoshiki Island. Cg, con-
glomerate; Pm, pebbly mudstone; Ss, sandstone: Ss—Md, sandstone and mudstone in thin-bedded
alternation; Md—Ss, mudstone interlaminated with sandstone

F36 B, DVFEEEAIEREIC O ARIRIEE gL
Submarine channel filled with foreset-bedded sandstone. E,, Himenoura Group,
northern coast of Nakakoshiki Island
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10m

RFEEN, FATHER - ARHEHORE L L0 b HUE, AEH
THREST N2 bDbH D, WAITe T EEH (L LTHE
ot REAEREIIV IV ME—IV NERETRESH, talbx
WERE AR E A LD

TEB T, TR BME 23\ THRITIR AT K O RHEREY 1 7
VDFED HID (40K . KBRS THD WA 7 VIR 0% A
L0 L/ BT, ESZEm-10EmTh s, aEirs s X b
FHKbZR L, THICHRET HRIZFE (L LT ALK
N TN 205, REAEES & & L& EHMR LA R
LA L, WEEND M ORESE~DEMHEBIZ—RICEMTH
L0, WG LH 5. REEBIXIOMRY DESICET D Z
LvdY, 2, 3OFEIEEEMEREZDRPLTEALTNS.
7B, WE50cmNAO/NFRET v o R OVHRAEREIE S & & E &R
SIS, BEIEDRL &EB200mEL ZHD LHEESND.

LTI, WEFITEIIZ L 2ORTEICERTEV &N
DR D . KB ORGP BEICIEE L, AR A
R0 e LARMT 5. AifEEOBRMBRNI L T10-15" Dk
oy, REAEBIRWAERZOAMIAICHET S X 512k,
FElzlE LR 20T EL I ENH D, JBIE250mASt.

JESH10em-ImORE K G (B2 L i0) & 27 5 MkiEz
PEERIRE DA O THE - EEn 2B W e T 5. 8
IR EN SRR TH S,

Fo SRS 50 040 o UG E KA VIS B H A R b
5. FLEESICEY, ChAnLEMAREBTS. & LTED
WEREAERBN 2% (B41K) . ABIXEM LR, EEIcEls
B, BEIVOBWEICER, BHEL< 25, JBEH1I60m.

JEHBIZE T ERE ML CTl-6m, &Xiciomiz< IZ#Ed
%) 1T (BT 2& ZALEZAICEDHAL (& X & &k,
FRHLR) WoETRESH, LIEUIEHR—RH (/) Az
JEEL (BB L EREEIER T D) ARET S, AR
WREEEFFOZENHDH. BIL, RO LTI » 7 uRt
B A RS bEAET D, WY v I~ — I BREIUCR D

3T LHRSHREAL S 1 O THBORNRE (- 3, 1973)
JLBNEEB LR F U
Measured section of the lowest part of F1, Himenoura
Group, north of Nawase, Kamikoshiki Island. Legend for
this figure is the same as that for Fig. 11
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H38IX F, LEOWEIRSIE HIEERIH LG
View of the upper part of F,, Himenoura Group, consisting of thickly alternating sandstone
and mudstone. Hashikake, Kamikoshiki Island

F3  F, LEORETEEEARE R
Thickly alternating sandstone and mudstone. Upper part of F,, Himenoura Group,
Hashikake, Kamikoshiki Island
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N, ZOLoIEmE OfmE R, REEE (-
3m) IV MERW LIV MNEIRAETRESh, L&l
EWEHE S BB 5. BEICR'E (carbonaceous)
RAEOHBMAARE IS ENICHIET 5. L Xk
OE (R SH10em-4m) & & Z AL Z A, I

SNIZPEEDIIINCKRED LN Z ENH-> TN D, B
PUEAIIARRED B ETE RN EN TV,

GRE

URR NS T 502 O T 5 O L ETE IR IS A R
BREON, FICEREFICHENT D, ABIXERESE
OWEHER O A/ L, o THSP - Fh (1973)
ME, & LIcHIETH L. RBIEF, 2HEEICE Y, h
NHEMNRET S, FREECIM DS TR A
WCEA, BCARBOP—EHTIHESImA S 10mA
D ORI ETE b e TS (BB41R) . BIRITH
120mTH 5.

JRESITEE LTIV MERS, —#Y v METHS.
WA Ve B M AL A RS D Wb E I I AT RE B ORI A B
BN ICHET D0, RACEEIIRD H e, Rtk
T HMAL (LD AR sk Z L b B
L, T RHERISEE (R SRRY v 7L
RRZEHETRT 2L b b D, ISR OREEIL% <
DL EHE &R, BIZESL 5-4mOEs (Bbich—
M B0, KEELET) bEBdRET 5. ABOT
Tk, WEREAENAEETITLELEERT TG
MWIEZEL, TRESI2mOEGHERALCHIRIESES &
TAHETAITHHET B,

fba e LTiE, A - v= (CBRE, TITEE
IZRWEEN D Hemiaster (CHERIT2) BIREEFICT
S FIUTHERT DI 0.

V. 2 % Ik

40 FESHSEE F THOBRER
(B - 5, 1973) AAHIEICRIC
Measured section of the lower part
of Fy, Himenoura Group, Kakehi-
rase, Kamikoshiki Island. Legend
for this figure is the same as that for

Fig. It

MRS B O _EEABSRDBIFIZOWTIEL, AMano(1957), KEF - ML (1969), K& - HEI(1971), H
e FEfE (1973), TasHiRo (1976), HHUED (1981) ICXk - Tib&h T 72, 2k Tk~ T=
X, EAE - FER (1973) 2 —EUEIE L2 HAIEs (1981) 12X B b0 ThHhDN, ARKIEHIET
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TasHIRO (1976) R LT-bDEREEE D L, HiZOB,, C, D,
—D, F#, D, L#S—E,, E,—E, 3% & »U-Tla, U-1Ib, U-Ila,
U-TIb, U-IVIZZENZNIZIERIGET D, 7k, WA - BFHE(1973),
TasHirRo (1976) (TIEHIEREL 2 R AR L, HBORERE (b
< EHBLUE) X EEEENICET AL Lz, SO LEHE
FEF Y B ITAHE - BIEOR TRETRBOEE LV & HE O HE (255
BPLLTwD (Hd - <6, 1973).

CHE T THBIE, Incoeramus (Sphenoceramus) orientalis orientalis
SokLow ZPE L, F7/-TAsHIRO (1976) 12X D EB B H ZOFN
FET 5. LizioT, B,»bHCE T FiicE 5 HFiEKea, (IH
TR EEIER) , bbb v =T VTR E RS, T
AV T, TERFAOY U =T OB E— I =T VRETHOT

2 HEET 5 Texanites (Pleisotexanites) shiloensis Y ounG (ZIEIE A&
SNDTETA MBRCETFHOTEHICEENTNDZ LB, #HiL
OXtHEmEFIE L., CE T o B &D, EEiE Incoeramus
(Sphenoceramus) cf. schmidti MicHAEL % & e C, CE FHEiD -
MNHD,E TOHIPHIE, Kbay, (IH~MFA B TEBEO T, 374b
LAy =T BRI L E S, CERESA S Glyptoxoceras
indicum (ForBes) 23T %723, Z DM LiROREHICHFHFINTH
5. I ELOERBIZHOWTRS &, FELWENRZIRT A1
O TV, E; 25 Incoeramus (Endocostea) cf. balticus balticus
BoHM DRWESND. ZOMISETEY > =T VB EES
B NR=T CHEICTTEL, ABTHD =T LML
TV, —J5, BARIE, (1962) [TTEE (FUEER LS TIIER 23
34i) 7> Incoeramus (Sphenoceramus) cf. schmdti DEEH Z 4 U 7-.

B DI, LA L > TiEK6a, (A~ N FEk L), 37
DHHNR=T U ERERR TE RN, B, ExnbbA kT
DAWET LN, REAROLDRESRAETHDH. 22T,

TasHIRO (1976), HIfX - K (1978), TasHiRo et al. (1980) Ik 5
RETBOEHBN LHHEREOLAET 2 EBIC AN TEEN

FALK  RERSHANEE ST OF, —GOARRK ENZHEIIRKICE T VR S R O VR 1 7 (2 B 2 MRS v 134
B CM : BB
Measured section of F, to G, Himenoura Group, west of Urauchi-wan, Kamikoshiki Island.
Legend for this figure is the same as that for Fig. 11. Sedimentary structures of argillaceous
rocks and interbedded sandstone and mudstone are omitted. CM : carbonaceous mudstone
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2, EyZB U R=T VREICHI L, E,nD EALOREEZKeD (IH~ k) A #E EEE), +72bb~Z b
Ve F7 UICk LT <A, MEORMTIH LN TRy. 2B, E, LV MioMENOIZT o E T
A "RA BT DADICAIFRERTHD.

B, &V FALOEZICHOWTIE, FRIREICR D 2IEADRELRNOT, ZOFEMRII LA TR, R
FONEOHERE L HERE (TAsHiRo, 1976 5 HIfX « KIK, 1978 ; TAsHIRO et al., 1980) XV & Fird
HIpsnLisy WaxEXEed2) A, THBT—EH ORREMESS) 230720 E DTN D,
Z OERSITIEKED (IR EERS), T72bby v =T VEREEN TV D ATEEERSH 5 5 .

Iv. 3 #t 74

AR MRS OMEEERE I, WA - EEEAE - SRR R R AR 1 00mA — 4 — D)
SEBOTKAL, ZRICL->TABNOGEETTRSESNSA, C, E, GHEITREEZEL T
20, HDINEIHICEATHREREZRL, B, D, FERBIIMEICEA CHHEMEZREL, FiC
E (I NIMERR & e S D. WIS, MITBEEMIEIC T 2B, L0 FALOME b DT, A
ALAF ORISR ORI ST 25 (GH10X - #523).

TEA EHIE B L CiE, ERIECEIC A TRRANTRIE R M <, ARERBE - o R A
WZ L, ERCEERR->TH— XA M - AT TRBEDRPLTET L. Lo, EE

ICBLY bIRVWEREZ AT THAS. GEOIRESAMIE, £ OHERRIFHECHEET 2088 OEME)
DAL, KEMIZIIDEPOREEMICT LABTEY, LY bEVERREICHERLZTHA
O, B, ABOIREAEMIICE® 2 VWIIE, O—HMOREEMIC L LI TEY, Ul L - HEREREE N
IS D.

REETIMEADBELTEEND Z LIFZR2WVR, ZETVETA MU= TA /BT LR
DHEBRIZEST 54 /BT LRBRHD. ZOHLDIE, CEBOBBAECHFIET HIENIC, WEsBfE)»
575D, FHeD, OREEBHICHROONE. CEOBEETIZE, OSBRI CTRERE R
T HEGERT L EF A FD Glyptoxoceras o /T LA, =0 Hemiaster /0726 Ede. HIT,
5% nuculanid IZJR 3% “HH OIEMNITIER% D Nanonavis <° Glycymeris, —f4 H & @I AV 72 S,
Nanonavia & Glycymeris iZIZAO b ON L E EEXWH o 5. ERBORESFITIE, (baIX sz
GENTNWDICTET, FRoRFERT v EF A O Glyptoxoceras 1£Z< ENTH Y, =0 Hemiaster
A /T AAREDTKABETEHEEN TS, ZEEALA T nuculanid IZET % b DA
Ths. CEBOBELRR-T, EBOIREEN T Glyeymeris & =/ H b RNE S ot

WEMSPW HRE S E LGN FEE L CWDB, D, FEEICOWTR S L, BB - CTHE
DORLEEITHL 220, T L MBS OEAERI A PICB T 2O S AT RE L LTHRWARnR S
b, B> TEL 2D, BOREI LWL W BAARO NS, 2085 ek, %Y
MR RBENITREIC LR L TV o 22 2R T 5 THA D . WEEICRET H2RZEHORE (&>
FOIRE) 1%, FAJEIZERELARY, EMLEHDOH A FITONTH BAEIE SRR ET S
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ok SEEHERNCET 5 EHEOBFEL

Vertical variations of some selected lithological features of the Himenoura Group, Koshiki Islands.

B OE S |D BBME | B2 omoxss I e
Stratigraphic division Ggf;d;zoen er ()onglc;rrr:;fe Size of gravels| 3) iﬁs LU Meg?t;g)d%[e
ize Type cross-bedding
G [C] + P~G (C) M—L T +
F: C (M,VC) + P—C M—L (8) T.P +
F g L& Upper M-C L F ML T -
i ioen | M-c + : M T
Es o} G-—P
E E:
Eq
Dy M-C G—P M—L P.T
Ds M T(P)
p LB Ypper | ) S SO NS
T Lower M~F (M—C) S—M T
D _+3# Upper M~F (M-C) M(L) T el
S B IS AT S
T Lower | M~F(M-C) G-P M TP A
BFE Lowest| | m | T s=M | T
[¢
s T S S S SN AL S
E# Main M—F M—S TP)
B B: M—F M—S T
Be © M-F M T
B M—F G-P T
A
1) 2) 3) 1)
ve: 1:/lfge’fgﬁzoarse—grﬁined C: éko%ble L: Ija:g:ﬁscale(so—wm "?:ﬁigr planar
C: E?;Ezrse—grained P: ;Pe%ble M: ?;?ijﬁm scale {(15—30) T"t?ioﬂ;‘f:‘gh
M: kL P IS g s: AN

medium=grained * smaller pebble

F: ik A . R

* small scale (10-15)

G:
fine—grained granule BF Ly FOEE (em)
I =4 Arabic figures indicate
" thicker beds set thickness in centimeters
(): AT L. BE
subordinate * present

VERBEIEO A, G BT E1—Egiz o\ CidZng (HE « FH, 1973ic#-5<)

Items of mudstone-dominated sequences, A, C, and E,-E, are omitted here

BRZRT. 0L 5 ARLEROBER O A 7 ORBFZEIT, FCHEBREER KON O =31
F—DOEIHESS bOTHY, LRROHBHERM ORI 5N 5 PR & BEHACRE L T 5
LEZEND. 2B, —EORSIBHMEENICE O TREEE OB T b Esfho ThE< 72
D, FIoTFENIREAA AR, ISR R E AN T SN L E EERD LD, KLY
> TN EENE, MR OD, THE - Dy D, GHREIZHEL, WK E R SNDFICBIHET S,
WA, HAERESEEEICATEL, SRS X - =M EE - Glycymeris FH i b Rk
FFHE LTl S, I F%HHIE, Crassostrea (%ii20-30cm) DA EET HibAfE TRES
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M, D EDUCELSHEEL, BllbMbN TS, 2B, D,HICI ENENTET D2 T LABOD
FIBENE-6emD D TH 5. =AHMIL Yaadia BNHHIAICE TN TWHILAETREEN, B,
EDLITEEO DN D, Glycymeris #iZ, Glycymeris %)% Loxo japonica 7 £ O " HNEE Lk )8
THREEND. HIL, BRIAO Thalassinoides (—fRICEHTF—RIFARICAEII L SN THD) 1, Dy,
Dy, D IZHWTRMEFCR AR EAS IR A B E T 2RV 2L M - R SR A A DI s
ENTWD. BIID,FICE, ZOEEIADBEE-IFIETS.

HERRERUHEBER WS OMEHEHEOSM LA HIEEREMICAR 0 2L B0, H2%),
ZOHEE SN DHERBRETIIE & LT T, —HNCREEIC R A TV D, MERHERERET & LTI, Bl
B~ B2WVIFERW G LIRVIT > C, D (nearshore shelf), WifsH, skl (off-
shore shelf), HEFEZAHMAIAENE (basin dope) K ONEH il (deep basin, basin floor) 25#BIShs. &
I, rigkEM A Hiik (foreshore) « #ME (inshore) KONk (offshore) (ZHHGy L7z, RIRAUICIE, RS
BVIHES JE 2D 70 b T R S S PR T Y v T b~ — 7 (@M TR, IEEo TH IR 23
W) Z RO M B O L AIIRL OIS (—EICEREE CILR WA RIREER 28 T) OFFET, SMEREIT
R RIS DA A LR B A R VA BIES RGET 2 Z e THEES W D . MEERFIEZ < D
B L IR BT 0 3 DI TR B AR S LR AR O RV AT B A R Ty, X
13V Y TVRARHEB AN R LT AR OSSR E (RFE D6 CIHIRE S B 2 OAEAICERA T
WEREHEARTZEbHD) BMAHET DI LNLRRINS. RN OHERIIM O G TR 2
5725 Wit & UIZBRERIE, AL A R S 72V CHREBR S T FEE L Tk GE 7 — e 4 1 M)
OB SR MR ORI G (B HICAA) 2R TRYATE & (o oW IRES O THEE S,
REREOEEIIRAREROENUC L > THR L2 b0 TH A 9. EIC, FIREHEREEZMEIGEE
R OEBH L L L, £ 95 TROWE DIMEMEZIRT T e Lz, Wil & 27r LB O M #E
PUZIE, DT DR B/NBIED AT TREEDIAAET D . % T2 KREUE Y1 7 M ds1T DY
720 U _EJTRR EHERTY (MRR A 20 U BT R EHERTINC B~ CHUKIRE ) D fa 23D 7o) T3k
Ji Ao CHE 2R W AT O 4510 % 1% 72 T g REMIMEHERD ) > & R HEMMERER ) ~ B D 56 03
% . HEREA AR — R PR OHERIL Y — B X A MEOFETREO T b, FICHEEIA T T
JERMBIE AR 2 LIX LIS - TV D, s, REREO—ERIC oW, Bk G BREE0ugIR o
WM (barrier) —IRIIBREE bHEE LD, ZH D H IR T 2RI 208 M 013 TRRIZIR RS .

AJFIIRAEC A Z Z< ERUCLAPE LRV, RiET25CHEH 2 VWIEE, O —#ICIEE L2 IR B
DEHLTWD., LieR-T, ARBIZZNS OHE &[RRI EISIREM OHER) 6720, —Hileg
W FOHERM 2D L5 ThHD.

BEIZEL LTHE (LIZUIZREENFEE) oY, A - ko s L TRERS 03Ik
DUWFE—EWRIE L BEZ DILD. FRZ, By FEBICITEBEAIEEEZ L 2 AL ZAIEA TR RER (Y
v TVRIRHERR) IR EE LIS IRIRD A DMRHRAIC R D, T b OIIMEREEICHRI L 7= Th A
9. By FEBIIME—WAHT LIS, By RENITE L CTOMRICHERE L7 TH 5 5. ARIEHISIC /45
W R TR OB DWW TR S &, HIIKNI R LR FE o P o g FFmE, e LTk
TR CTISERE 2 7R, W OO B HB L T D TP TIEEE S 2 WO RIS SRR & 7 4 FLER b O 7D



BiE, B L TMRICHRI L2 b D EBEZ HND. Wil Lo LK% 223 KA BRI BB R E LT
PERSHOHLRI O 1T, SMEITTE R S U7 W) (subtidal or submarine bar) 72\ LEEMIOIRF: b T 7
(longshore trough) OHEREY) & fif S, FRICRIZEERD FALOSFAREIN B ML ORBUIE D VA 7 VR
2EEBD LMD RBER SND. ZOHE, RS E T & UCIREMNHERS, SR
IR BINREN T 7R TH A D . KIZ, FBISKNR LB, EEHO EF 5B i EEIcE
% J& Frllf i o Mg 1 3 ERRAEUAER 2R L, Z O EALOCE ~ M ATV D, B, EHO _LEOH
JEIX KSR R CEB LI PO MBI CR Y, Bk REOMBIX L D AR E 220, Wit
BLELOTHSD.

CIEIZT VT A B« A /8T DA EDEDMT & ST /L Ma—Ies TRE IS ki
—IHRLOEFA D B 72 5. ARIEO ERITEMEREMICHERT L7y,  REidde L AW TSIV BRERIC
HERE L 7=,

DIg I e IE - W e R B s R A S R OVRE a R OGN B2 ), BRI BB B 12
FELTWD, AEOUERBRERIT IR ©, Ml —=ibEil 2 & 2, $IoRE oD,
TEOLETIIEEIC RS, DEOHEHOEFELIZCEOTh LY bRE <, BRESRMFITLL
BATWNS.

BEo L, B,/bDEO T, Do CHE/FMIEE A LHRNICRD bND. 2l & bB,
FH O LE A S Clg PRI E DRI O LRIk A2 R L, CREPE,»SD, FHICE 2 #iPHIE
HEEMED FTMR b E 72 £ 5 (E15K) . L7 >C, B,EMO EEA 5D, FEICE 5 RibHIZCHE i
LEHE LT 120K S 2 WITEEY A 7V EBT 5. B, MO EfA BB a2 CClE
B TENCE DA HOREAZLITHBR TH Y, L ICHERBREITREICES 2D, Zhilfk>T
AR R ENMTON T b DO LR IND. ZOMIAIECE P E Tz, R oCETE—D, T
IR B D R O— B O KIE R L RIHER A R LT D,

D, ik FBIZRMEIROEEITIC Lo THER Lo L B bR D BEMb S GEX —v 41 ME) LIRES
OWHBINGRY, WHEF ¥ > /v (subtidal channel) H#EREH O BRRIRIZZBED A T v T B,
ke LTligs LMotE & 27 SD . D, FENISMEISER S EMN—hE 7 7Hfm TH
DARA BRI B A 2 T & L, RREENARL & RRREIEARR Z R, BIZ, Dy Fabloidimhies:
BERET 2K v 7RI EH (RERICL D A TRV TERS - EZ 26N 5) B UIR
UIE%E L, WEMNMOPRE (interbar mud floor) EFICHEREL7ZEE X OND 0¥k GEHITIRE
) BEAET S, PRI A72D | B FE— FHEBIC L 54U 2 HEAEBL ST LR LR HERS (O R 5 b
DTHD.

D, 5D, TENCE DHPHIE, D, FEb— T & R U < Mo fig & 770 S, @i 22 JE 7
BROHNRVD, ZAbREL LTI o0 EFHAHEY A 27 VERL, ZOMNIED YA 7 V%
EATWD (10K, E2K). T72bb, AHNLHETSE, D, FEHALD, BT TN
LD EIAARAERMER 2R L, D, PRI E—lie A LE0IC, D, LEi3sME—ATR IS HER L7 L 5%
SNd. RIS, Dy EEIEEREMAERE O 2L MEP B2 D, DIEREREE ORI AR, — )
Wi (—E/ NIRRT L e SD) LY — e X MEEBWEIREAEEARE & OJEH)E



MBI, KWY v PR RS 2 LIX LR, BICA T 7o e R atkde. L7z
Do T, DalIihr LE—IRORKZRTThAHH. D, FEIISIMNEDMHEMN—INE N T 7 HfE &
HEE SN DRREHDE RIEEBIE LR UIERBIR L 220, SR DO b DORL< D), EHERMD &
BHIRENDKRY » TR BB, AR L B DNDIREY v 7L ~—2 (EE)MED T

WO T A W) AT 5 MEIAN S T CIXRVARIRERZRT) bRy, kL

L COMi—aiR ORBEICHRE L7z LB X bhd. LLEIZIR 7D, B2 5D, FEICT TRO b
LHEFHORENLEGIT LA VRS L T LD THS.

D, ® MO EEITKFANC 2 LUBRHIOTEAZRE L, IME—RTE S D VLI N o HER
Mnsie ), WEROHEREM &G ATV, Z0O XKD RHERHRICOWT, 23R L7z T i
LD EFEH ORISR O L S IcHEE SN D . 9, W0 FiE Lo 2 MEEE K
R (AR E R D) A3 UTHRRIT, IBIRARVY. 245 ORI IS 23 M
(barrier beach) OHERI & A2 END. ZIWCHTEL TV DI HEABIIWEEZIRE L L, (baidd
TZRHEBDO S DO TH L. JEFWE O P ITAE IR AR A % 2 < & HRAUEYD 1 I8 DB ales
(W DIEREOMD TRV E 28, WAL e 2Tl s B s “HE LA EET) O U< WE
KAJE(L A (Thalassinoides Z & Te) IZHETeME S /L MENEAE L, WIS b FATEERN RS 25
LTS, ZibHEIREH (lagoon) 72 LK (tidal flat) OHEFEM & E 2 HiLD. T OFEOHER
WIZE WO FEIC BB BN D, BT O P E— EEICEE L T DR X2-5mO R R LD

s CHLAL, SOTHL—FRD) X, —MRICATEE O IEHERIY) & /e LToibia £ 0 BRI T, KN E
<, BIZMIoORESRE &L IHMRRE Tl S, EHMRHEZ RS ZenH Y, il ko TIRa iz
%< AT, TN ORIZGEN BB N (dal inlet) ORI T, TAOBITE (tidal channel)
HeRTRE & LALoWy =AM (tidd delta) OHERIMN G5 &SNS . ZOFRORFEAETE DN,
EVBEE (REEASRVY) 13 FALO R—H U AR AN AT Fb e & LA 0> R— R AR A ST
HNGRD, — ARG (RS EG) NSRBI S TRESN TV S, K&, B
FRH O N EAET 5 B B IIEMEEIR (sdt marsh) 220 LIEIICHERE L 72D THAH . LLEIZ
WRARTZZENDNND LI, ZOBFWRIEICE L TIE, BT 5 & HERBREIT T L VIR BE
WD LTS G0, J72b bt —my —AMOBREZ KIS ) 2R THEERRICBS L
BEACERL, LIZ0S o CTHEREBR BRI 2 O BRI ~BIRBIT L T o o L HEI S N 5.

D, E&EBIZD, FHD LI TRIBAICITMER 27T L 912722, Dy L& CFERAH) TIZFH»
b bd )T ARG R FE O R IREE LIS 0 b LS & e RSB A ~ & B TR LA HERS &
R, e BRI D & SRR B s b B S~ L L T < Ko Bk (L) TUHE
FBiZRT. Dy MOE ST TEBNEET 2 (F261X) . mighefifefi)E L 22 sn g2 L35
D, DHEFEIRFI NS # — e F A NEEE D E, ORI ~OB Y LD 0 & X2, HFEAHITEHRC
WL (FRHCHEER DY), ZIUTES> TAT Y TR OAMEANTIEZ Lo DREIEEL o T 7.
AT U7 T TID,OHEBRINC L Z > Tz, ZO X5 REHORMARE L, b byREs
DRAEIIBEN HCE A~ CTOREIR 2L L TR TH 5.

EE OHERSBRERIT 2T DR D L 9 ITHEE SN D . B, OHERIBREE 1L OHERIRF O HIH) <13 A= 5)



A E ST v NEIREDSHERE T 2 IR Ch o720, IS Y, B HERRF O =W
DHEREBRBEIZ X —E 4 A N AU L/ZIRIBF (turbidity current) 738 & FEFiNIAL, £1-AT 7%
& X P EEZ o I HEREA A R P ICEE U, 200 & 9 ARIEIE S| & R & B, TR HERIY
WHRLN, LPBEICHRTE -1 MNEaR K FET D 2 &0 b U M il o BREE 2R
I, ZIUIEVIES ol LHEIEND. E,P— EHOHERIFHIC 2D L b BbAAX—EX A ME
5 E R MR 528, —HEER (LI UIEPEEET) OME L ATRROEERE - 27 071
B2 LD OAZAITHEL T 20T, HRBRFKIIRIORHICHEANTES R THAH . BT DI,
B I3 I Hl U CRVRIICHFRZRBREE D b & CHER L 72 52 5. B, E.MiBORICHER 2 A
M (—EPEED) (i3 & & & RBMARMEES QRBIIC X - OB SN MHlENZZ SIFERK
BT 5. ZNOLOWERZIEELIHEL, E,0E&IET7T7 7 22— %A & (fluxoturbidite) £kOHS
ENEBL, E, BOBEITRFEO X 5 R EDIZNIA T v T EOBEE—BE A b EV. I, E,
B oA TR PSR S BB A DMEIET B 08, ZAUIE, EEMOHERBRE ORI A Wik
5. By, ExWifBIZRIT 54— A MNaodia &b —HIXMERRH (submarine fan) OHEREH) & 7
REIN, TOXDBRMBEIIRFICE, LEICR DL L VEL o/ THA D . ZHUTHL, E, TEO X
—E XA NBOKREITHERE AP L2 b D B X bR A, EERE EIOEICRE L, B
HOEBT 52 b UTHRBREEE —Eikb Lz LR Sh .

Figid ks LA E s gd . F SRR EICADMEA ZE LRV T, KigoHE
BBRBEOFMIIARACTHS. Lo, Filk FEHIC SR ETIHERE 2 )3 IR BRIy 1 2 1
(BE10Em-30mAT#%) 0272 < &b 3EROOLN D MPMER D E3TH). A 7 MicRoid
RLEE - HERTHEE 72 & OHEBRRHAOEEAZICBE L T, T TIXEFO L ZATRAZEY Th 5.
TNEDOYA 7 T NHER OHERTRIRUTE T 21@&0 592 &, Il (FrZRE TN PERERT 2 58
SRBTEHTHAH. FLTHA T VD TEZE H D DR AR OFEEHEREY (channel deposit) (2, %
DB & VRS AR B o R TR IZ PR (channel floor) OHEREWY), XUTiREFERZHEREY (channel
lag deposit) {2, F=EBIEZEM (point bar) OHERMIT, fie LERORATHEIR & 7~ HIRIER 1% A SREERS  (natural
levee) DHEREW) & Zrdp S, VA 7 v EESOIEEHERITILIEHERY) (overbank deposit) & 472 S d
THAI. RIZ, Fy FEIZOWTRS &, BA0KNIR LIz EFWim O L5851, Fifx FEROEBE EFRL &
5 78 BRI L RIHERS & G & T A MR A A R 90T, I (RRICEE T HEfgE L s g,
A 7V EESOPRE S ISR 5 O T I TR B HEREY)  (crevasse-splay deposit) & 72 S
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Range and average in total sulfur and total carbon contents of mudrocks versus stratigraphic
unit of the Himenoura Group. C, D, E, F; and G: unit
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Relation of matrix content to grain size in the Himenoura and Kamikoshikijima sandstones
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Plagioclase Rock fragments
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Modal composition of the Himenoura and Kamikoshikijima sandstones
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Plagioclase and K-feldspar contents of the Himenoura and Kamikoshikijima sandstones
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Contents of acid and intermediate volcanic rock fragments of the Himenoura and
Kamikoshikijima sandstones
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Correlation of the formations of Paleogene strata in Kamikoshiki Island
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Himenoura Group Himenoura Group
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AL PERBEERORKEARE LS B: BRBHOKKEER C:HEEEHOoRE UNCF : RELTH
Clino-unconformity between Himenoura and Kamikoshikijima Groups at the southeastern coast
of Kamikoshiki Island (INnouk e al., 1979). A: tuffaceous mudstone and sandstone of the base
of Nakakoshiki Formation B:dark grey mudstone of Himenoura Group C: sandstone of
Himenoura Group UNCF: unconformity
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Close view of the unconformity between Himenoura and Kamikoshikijima groups.
T': Kamikoshikijima Group C: Himenoura Group at the southeastern coast of Kamikoshiki Island
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SEE0R HEMHILSERISRO U OSEIEEE A - B B IRHORBEBE S METHY
Basal part of Nakakoshiki Formation at the southern coast of Nawase-yama, Kamikoshiki
Island A : pebble conglomerate B : cobble conglomerate with mud-balls
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High cliff of Nakakoshiki Formation at the southeastern coast of Kamikoshiki Island
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Ho2l HHUEDY A 7 Uy 7 e (REALR, S RIED, 1979) A YA 2L FEROHBIR AR

B : YA 7 v LI OSSR R UMK AR
Cyclic sedimentation of Nakakoshiki Formation at the northern coast of Nakanoshima
(Inoue et al., 1979). A : coarse sandstone of the lower part of cyclothem B : dark grey and
red mudstone of the upper part

ripple mark 23S CHIZ SN D.
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(ZB60X), R#kem?> B 20emiitk OERIEKEMBLA & A TW5 . SERETIEEICIE, Btk T
BNSEAAET D (H61K) . W ITRE ORI L TH RV LK EEZ 2L, Ik, Y58, LT
Bl Sl Uik e kB2 L, WEETIZ1I-3cm, E&5-200mTH D (H62[K) . WE DK
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Stratigraphic correlation of Nakakoshiki Formation (INouk et al., 1979). 1: southernmost of
Nawase-yama 2: northern part of Nakakoshiki Island and Nakanoshima 3: Hetanokushi
4 and 5: Urauchi Bay 6: Nakakoshiki-Oshima 7: south of Nakakoshiki 8: Nakakoshiki-
Eishi 9: south of Eishi 10: southeastern coast of Kamikoshiki Island 11 and 12: Ogawara-
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o4 HIE O A 7 VRO
Erosional surface at the base of a cyclothem. Nakakoshiki Formation, Hetanokushi
(Inoue et al., 1979)

651 HHRJE DY A 7 VIR O Je A A ST BEE RS (A) (R
Pebbly sandstone (A) including mud-balls at the base of a cyclothem. Nakakoshiki
Formation, Ogawara-hama (Inoue et al., 1979)

IFEHmEICEERLO, MZTH00, BHIEIETR DR EHA THD. T bITEEBHHOIKX
FOSE W EHEE SN B A, AMEBIIsE AL TE R,

BIRERAITHFR AR N LUKAGZREL, ESKI0em-ImATHOEE & LT, T& LTSRS
JIEHFIRE IV MERICATEL TV D, BURBETA IR LTy Mo MRS D, £z, BKEE
EITIFABME LI b 0N S Y, EAMICHERRAL LTV S, ERE SR OB 7R s K E e 3ol
ReEBAIEET 20T, LEEEFLES 2 BT 2 DI VEE L.
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561 HHRJE DY A 7 L FEROMRIINE T L S D AR EEL G, JF kg, 1979)
Planar cross-lamination in coarse sandstone of the lower part of a cyclothem,
Nakakoshiki Formation, Urauchi Bay (Inoue et al., 1979)

5T THRE OV A 7 v EEROMRIE AL S5 recumbent fold (2115
Recumbent fold in a fine sandstone of the upper part of a cyclothem, Nakakoshiki
Formation, Ogawara-hama



8K SR AIEE L HIKA L ME L OB (~y o, U8, HLEiEn, 1979) A
IRV NS B SEREIEE C: BV A 7 VEESOMS BECE OBFIIERE LTV D
Transitional relation between red mudstone (B) and bluish grey siltstone (A), and sharp

boundary between (B) and (C). Hetanokushi (Inoue et al., 1979)

ool SRR () LHIREI IV (BE) OFEOREE (~s ol TiE, HRIE, 1979)
Mottled facies of red mudstone (dark colour) and bluish grey siltstone (light colour).

Hetanokushi (Inoue et al., 1979)
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H60E  SRARCIA T OB RE/ INEE R O E  (EERH O FOBE, PHUE, W)
Calcareous concretions and sand pipes on the surface of red mudstone, Nakakoshiki Formation

61X SRIRGIEE R ORE (BN BB, FiUE, ~8 ORI
Sand pipes observed on the cross section of red mudstone, Nakakoshiki Formation, Hetanokushi

YA OUBROEL WY A 7 VNBOEHEFIE RO L S Th a0y, HHUEIZIE, %on
DEATDLDORBY, FEINZE DB AT, KT, Loc. 621X 2% A 7 vinb2l, FALOHA 7
MREEMANE VAR Z R T . LDV A 7 T T ORRIHERIFR DS B O MR I~ CE L
KEFHTHS. Loc. 2071 LEBOMBRIHERHH, FrlilEREIRENE L BELEY A 2 V%7, Loc.
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Fe2 HREIREICAONIWE  (THUE, ~y oM, 3#1iEs, 1979)
A large sand pipe on the red mudstone surface, Nakakoshiki Formation (Inoue et al., 1979)

2001FHIANTEVNY A 2 L Th DD, TEROHLKHERSFE NI R 72 R ASEIET 5. Loc. 205134k
REJeE DR LD A 7L, MBHERHE KR LTz EALOY A 7 V& 777, Loc. 2181331
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% (64X . AT v TG RTINS NI ERAIRE TH Y, OIS FAICIZE S Eemo
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W5,

PEREE, ET DI, DLERART kD Ak a B A 7 LD IR LR E L TR S TH
D, BYA I NVOREE - ROBEITHERIEO B A BRI LI b DO TH - T, ZHUTDWTIE
BOBETIRAD.

JB B B 7 CRI650m, TLAYEAE— TP E—/ NGO — FTRIT8OMTH 5. AT CIIAEIX
SEREJEE DR ERROT D, ETRMHEIRE Ligv., HERE S /R TR650mTH 5.

V.1.3 M B B

FRIZR W LRI S 2 L L, Zh e BIET 2MKARE N G2 Y, TLohiE & EArow LE L
ORI ERERT. ETFORMIERNEBYTHS.

S FERE ORISR W TR b B ARSI T 5130y, 2 B AWLEL LK CEBAHAL T ot 2
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Cyclothem variations of Nakakoshiki Formation (INOUE ¢f al., 1979)
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F64 SR EISENICIST D AT S (RWUE, ~yosdts,  JERE, 1979)
A I K0 MM LRk R DS 1 & SR TR B SRETRS

Slump structure within red mudstone. A : breccias of tuff and red mudstone
B : red mudstone. North of Hetanokushi (Inoue et al., 1979)

R, WONGERICOMT 5. AEOBTIT—RIIARTHY, DT MNI/NBER O 7 #ifiE T
& HRREDHRAN B SN D ITIBE R\ A DM OFEAG IR 3 5 BRI A1, SR ales
DEAE L7 Z &, ROHERIED SR L CAREICE DT,

B RIKEMRIZ D UHBSRIRID S A T L U, BRAREIES - vV Mazikie, BaIiTMEs
NI - BB - IREEHAICE END. BEFTIHEOWEICLS A, ZRIZHATHEO b O
Wi, BEOEERLENMITDRV. FRBEHEOREEL CWDLES S, THEIC IR L Th 720,

WAETEE HE DAY A 7 WL EFHRRAETH Y, A NIIXMEETRA BN FEND. DE
IROZARITTEEIE SBHE TRV, BRKAEEITE, URUISEKEMRAE Eh5. A% K
FHEDOREIR GIEENIAE T OBERIER 25T, T 2508 /Ro TN 5.

e\ AEARFEH G OITRBITIE, Ostrea DR 3HE L-IRE &, “HEAMA B HRET 28
R EBET D (365 . T72bb, EEMFEOREICIZES L. 5-3mOWHE & 1. 5-2mORF K Aless
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JEHEIZ 8> TR E5-10emTH 5. £ D _EALOWAEFEER O A K BRI AE 21T, JEE10-20emODEi
PHCARM R AR OE RO mold RHTET 5. IRAFIRIEIFED TRR T, MORENRRETHS.

BE T/ fifHETR250m, NI T280mE RIE S LD,

V. 1. 4 # £ F
FIRAIRE 2 T & L, AR 28 M <, /NEED AW 5. TIRITBLRERE ORI ¢

a3 5.
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#65 LR O/NEETOBACAIR OF g, 1979) A« HKIEbH T o R AR
B : AIE FORSREAJEATICE 5 I FEAIR
Molluscan fossil bed in Oshima Formation at Chikajima (Inoue et al., 1979) A : pelecypod
moulds in coarse sandstone and B : Ostrea bed in mudstone beneath (A) sandstone

o B OWA | - YERU - SRR — BRI < AT D 1ED, LIRS R OB FIRHCEEH L,
BICHGORE - A6 - RS - BEBICRER EMAZEH L Q5.
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661X W LREOT Y v SANEEREMAIE & AT TR REIMAT)
Flysh facies with slump structure of Segami Formation near Namako-ike

b5,
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URNMREEENFEIEL, RE S EHIZmA > THhI{b3 5.

BE Ll - MEMARE Te50mEl Lk, BT & U OB Bk TIE850mLl L THh 5.
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Sampling sites for heavy mineral analysis (INOUE et al., 1979)
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#68R LEIBORMEESYMR b, 1979)

Heavy mineral compositions of sandstones in Kamikoshiki Island (Inouk et al., 1979)
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W4E PEEESPHEREAER hlan, 1979

Heavy mineral compositions of sandstones in Kamikoshiki Island (INouk ¢f al., 1979)
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B D 7L, MMERZEL S A0 EIDEE LV, AEER GUBHO4LIT) TIE, BhAGaIENY
DHLOLHDHMN, DIV PMERTHD.

(b) TIF, FUEORETOLL FIXELED ORI BN nsR 50k L, [REORETSLL T
X, T ERIICKE D DR AADN G725 TN D,

(© TIL, &EXIIVLarBbHLObDLH 50, BRITHNLAEDERTHS.

PlbZEHT5 L, SEENHMAORRE LR LTI, THUB Lo ZEEMMARIC R ) K& R
BRDOBND.

KEMIE & DHE  Ago QR LSRR OEHY) LRUOMREZ RS b oI, RE LR
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TRICOMTHAMREEE RN H 5. R (1961), Onara (1961) (L5 &, RE EEOAEBIT
RN ANTEATEY, RIFFITI00%ENAATH D, KETETIIAEREIC T S5 fEE
ABERFLL PNV a ACEFICEATON D, AHR (REEEZET) (IIUIRARRHEA 2 <, Fako
MR A HDE, Ynarilgiebo, SKAAILFELLOLHY, BMNAREIZRDELLOLHD.

LURE O A HR - W RO EHEGMMN S LRI RESOEN S L TR D L, FEEFHN
Unar s ELAR - FRAATHDH I L, Dnaromidz-93%, < AE1F1-61%, FhAfanil
“MUBEENTWNDZ L EnD, &RE LTRAIUE, KE FEOEEARE &K O LE E #fiR O#AR & 8
LT3,

BHZE68IXI O (a) Hultk, (b) MDD a2 DL VESERWNTE R D &, LRl 3BT Ehnih
DOEETEENDAND, REFEOHBREIFEFWIZIIBTVWDIEEZ LS.

—J7, @, (MK TIONar 2L GUTEHBIZS ARV RL, AL ERIL, DT hLr
BENRVENS, RETBOREARE, LBEOOEBOMBICENT 2. Bic@%xRo &, THUEL
ROV NSRBI AAICIERICEATEY, B LAKRE LEBEORRKEEHTHS. Thbb, EFEHO
EASRA L, REEBOBFLIZE B LRV, EHERN DRV O THEGERR Z L IEE 2 R0VH
Z OEFME EOBENE, FHEE RETLT L EE = ROBMANENRRL ZL2ERTLH
DTEFL, T LAWHIIZ I T D UM E OMARIRN R AR5 Z LIk bDLEXBND.

HRPOER FothofFaisme LTE, SEAaNan, LI bThArbniBETH-
T, TOMDEDIFIAFELR. L, ZOZEND, KA « KIUWEOFBEN 2 -T2 Z LI1ZAN
WicEpv., EnH ol WEER OB LIE, KIER - BXCER B LIXLIZFEET 275 Th
5. LIedoC, FREMOR NN LI, i (1971) PR THD L9218, HE=RTIE<

HFES D 2 b BHW) S ARMUKOHERI N =R &z, &S SHEFNIIFEL T
TEPHTHAIN, ZOHROHERIERADOTZDIZHE L EoT2bD B LS.

HREE P ORERFH L L TERO S AABREITETH L&, TORRDORFIIERE (ka8
ThHDHILEBE (Sato, 1969). FMAADEIRGARNE (RS HED L VITEEACHE) 50
1% (Foro, 1951, p. 624). ERETE, FRHORICELT DREE Gah) (T8 AaEE S
F, HEHIHE L TEROIL AN AAEZFE>TWA (g, 1961). AR THEEHE Y L LT
I A - NAFEGATEY, e L TERREENO DRENDH -T2 L BBEX LN,
FOIXNDZGTH (YN ar— 7 na—ERA =AM) TEILARRBRDOKETD360%LL T TH DD
T, AL BN TR Y, @l - HERBRIC R 2 B OTRIKIER OFEO G AL EZNT
W5 EITHD. BARRIZ, Sato (1969) 1IFIEMAEBMEZHEE TE L2 AARLE LT, ZGTHTY
Na10%LL F O (M) ZRELTWD

DarpREERIZEICAONS (EEMEL LTID 7R 2, MBI TWSLHDIZo20 Tk X
DEVHERE RS (Bc T va—R), BIBETHEZIZE A EZT TR0 S OREEME A RCEE (Bl
BB WVITTERE) NOOMRAELONS. ZGTR (H69X) 2 R/5 &, FEHNlims R ORE
1%, 2 20BN ERWTAREE (P12 30%Lh F, < AH20%LL T O#PHT, Sato (1969) 12k 5
ERERRAHEE CTE DMK #EDTn5. J7abh, HENHMAORTE L B TIL, HEYE b
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o B8 =
Oshima F. HH 2
YK B East flank gg
Nakakoshiki F g%

o HHUE o 1
Nakakoshiki F. | P8 3 ﬁﬂ

R SIS R West flank a
Himenoura G. E)

T

£608 EHEOWEEGHSRS ZGT  (Uhay . S BE - BEE) FAT 575 (FEEs, 1979)
Z-G-T diagram of heavy mineral compositions of sandstones in Kamikoshiki Island.
Z: zircon G: garnet and T: tourmaline (INOUE ¢f al., 1979)

BLTEAKBRHDWVHRENRR > THWZD TRV EEZBND.

V. 3. 3 HBERROEE

FHREERE, CAH - HE LoD, £, 2R VMUK ORE T OB SN KRB TH D
L END.

FERfE BT, MR OHERIEA R L CHHBLL, B YA 7 L O TEBOHUHEREFRIC 1T
BRBEZ OMAFKEL, o, EbARZET. —F, EHMOMBHERICIZSRRORENTIET S
TEERRAELTWD, ZO& D AREHEE, BRI S U RS H S S ST S R HE R
(ALLEN, 1964 ; FRIEND, 1965 ; ZMfth) OFEHH EOMIC—8+ 5.

TBREE K OV DHERIAIZ DV TIE, ALLEN (1965) (2 Ko THUESAICE KRS N R H Y, Zh
B OHER 2 %62 LB RO LB ThH D, FED) ) 1TKFOEI D72 i Bz,
TR B E SRR LE RV LENE B -G COREF M OHERERAAETH Y, d) idkiEom,
WRETICS b SNEREL, J72b bl IIRENEICR T 2 HERIER OEY, KO 13K L 53l
J s FHREBIC L > TRk SRR LIRS TV DALLEN (1965). ZB63MIIR LTzH A 7 LAl
KoL, Lo OZKITKISLTzb D EEZ .

ALLEN (1965) 1ZX D&, T)INEHEREBRERADIZ, 1) BRHIONT)I, 2) #@kiT)1 (braided stream), 3)
EARET) &Y, 4) 4TI (meandering stream) @ 4 E7 /UWIZHFEINTEY, FHUE OIEREFIT,
ZORHEIN BT, WATIOED EEZ OND. KA I MIEPLDOFA 7 M X o T RICRR S
TN DR, ZHITIATT AR EICHRT 5 LS d. 63K dDLoc. 2656 IZ/ LD K H 7
RGERYA 7 VL, ORI D/NE SHIRE AR L TN 5.
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ok S VA7 VMR L EhicibET 3 )R o GF iz, 1979)

Correlations between lithofacies of a cyclothem of Nakakoshiki Formatior and fluvial deposits (INOUE et al., 1979)

TERED 1 VA 7 VDB TP RHER Y 134
Lithotacies of a cyclothem Fluvial deposits
SR ARERUCRIR—FKG Y v b BERERY
J:‘B B Red mudstone and dark grey-blue grey siltstone Floodbasin deposits
GRS N X
B A EERET LY R AR T 5 BRI SRR
*g‘:g 8| Sandstone lense in mudstone Crevasse-splay deposits
= 5
g | =7 DERANEE HENR R
_;:g': Thin alternation of sandstone and mudstone Levee deposits
<}
S AT EEO R H R O BRI ST - B .
e . | EBE HA v bR
T ol Coarse sandstone and conglomerate with Point-bar deposits
.8 8| cross-bedding, and medium sandstone with flat
iﬁé 5 stratification
HS 2
TS REBEE LA T VSRR TEEDE iR )
Pebbly sandstone and conglomerate with mud-balls Channel lag deposits

and slumping structure

PA 2V 7 RHFEE QBRI OWTIE, 1) WptE - HROKIE, 2) HERAMOMER - (LR KIEX
VEHGEAO 72 ERE,  3) SR EEIRIC K D HERE RO JE IR b, B 2 ITBORO IS, 4) KIEICHEIT HIRE
WOKAE, 5) ILREAHIZ 1T DIEITH DR, BEZHND. THEOBEIZ TN TH D
EVOEEHLIR/ LN TWT, £F—EX A MERSR LRV OT 1) £4) ORgefiTen. 2) 1
DUWNTIE, HEFEAHIOWtR) 22 LR & VB G & 23 0 F fn L 22U, AREICR LD X O RIE)E
ORI R A 2 NV ETBRT 2 Z L IIREETH A 5. AHOEBIR 22 LR - FEE oM DKL bR T
H5. DITHONTIE, I 2 TIIRMBAIC 20 23T 2RHUIRRD bRy, Lichi-> T, TEgoY
A7V w7 BHRRER ORRIL, F& LT 5) &Fxizv. BIZ, PHUEIE, 2o IcEBT 5/ EE
DPRJE CH D Z L2 ZE 2 AEbE 2 L, WEISEVEE I T DT OFEM L HEE S 5.

RFREEBORA HFREEKOEROCEDOROENREILTHD Z &1L, ERNMLEBDOLNTND
MBIEZ B OTREGEA AT 22 DEREE CAEMR L THRMICZ FNDICE - Th- T, ZHIDIFBED
7B, BONOBMANRDD. TOERLOI, D) HERM ORI CTEILIC X > TE U REIEE %
BICEDEY BIZIET7 T T4 M) DNHERSAHIER Sz &0 ) ARk (KRyNiNg, 1950 ;
SCHLUGER, 1976 ; PHLIIEA>, 1973) &, 2) ME# OSHLy 7S MR AR D RRLERBE T COREILIZZE L L
7= ) B A R (WALKER, 1967a, b ; FRIEND, 1965 ; VAN HOUTEN, 1964) D 2§ TdH 5.

PEILMN D 88 = REEFREIEE DRRIZ DWW TE, PR (1902) OBERREERKE FUER, AT (1949) @
ERERE - Ak R GRS ) O BHERER M OV =K - K (1974) OBIHIZIS T 2 FRKIEMHA &

]

N

FERE OZER IR E ORRRIZ OV TH EIF2y (1979) BT O X S ICHEE Lz, HEEOMRME LTiX
1) PHUBIEE T MR TH 0, SEROIRE AR b R LB R L HE Sh b,

2) SEREJREIIEIRTH 203 HIKATRE & ORI BRI T 5.

3) HRRORETIIZEHOEDORINRLECHMEDOERRH Y, ZhbOAERIIAIKE CRiEn 25
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F, BEIREIEE IR AD AR > b TIEET 5.

) FIREI2N URFIRGIRAE TICRET 5 BAORBEINT, SHFIRAIRSICIIFE LRV,

) BIREIEECEIRE EEDME D LIFRRS 280,

6) WEITROE RS T, EREICOMBIOREIITIEE A L0,

) BREJEORETRE, KETICZRICEEN M ORBILTH S,

) W SOV ME - EREIREZE U T, FEROSMEICEEE R EITE SR,

9) fbFHEE (6 K) 2RI L, BREARSE L E D TRVWIEE L ORITIE, FeREIZETDEND
v, b, FREIEE TR SRR R LD b Z <, MOREIZTOWTHS. o+
FRATZOWTHE, MERMICERITZE A LR b,

LLE D, HHUBOSERGAIEE, LHEEICBWT, HERPHEIC, BRET T, Sime S

ENIETRBEMOBLIC L > TERLIZEE X b,

SR IS PITIHAET DBV L ARy MROFIREESE, EROERIC & 2 Bk 7E RS
OHBUZ LY, ZOESIETREGINETEINZEEZHND.

INEBEELE NEBIIWEEZELTORKARE EORRBT, THE SITEMBEIBEHNTHS.
NSRBIV I LT, OB, WE ORI, A 7 VORI O R OEIREIRE O KER L
WHORFAN D . FUEE - MR - RETEOHEEE, THEO OIS TUMUETHS. 4 -
Veis DA, - SEIRARIT, ThEE ERGAIRE) & RFERRV.

ULENDHEET D &, DNEBRITHK T ORECHEA SN, PEHEHER YR LD BRER»THhH -
T, o, THBEZHR S0 LFE-ATIO FRlicHER LIz b0 e B2 65, EEO/NERBIZ
Ostread (LA KK OMEME “ M HAL A S ET 5 2 &0 h, Aip< & H/NBB O Z O IXHFEREE T
bol-LHrShs. ZhbERET 2L, MNEEITINELREYD S HESh D

WL I/NEE D SR L, TREEDMERT 208 AT, TEEIciE 248 13 L) Hikiik
bz, PERTZ IS (flaser lamination) - BAZT )« 2T Tl - F v R URESEDBIEE S
N5, W EBMEEE TH D L0 MEERTHUT, FEERINTORNA, SHEOEENS /T,
W BN & 0 AR Th B LHfEEENS.

LR CC RSB OMREREA A R &, MEATIEREE (PEUE) —nigrEsRs OhNER) —
RO E OMFERREE (HLLJE) o & 512l AHBOHERBHMAREBICIERE L T, HEREATH
STRDIB D MR AD.

VL. B8 =R — K E

AR IS 1R 2 DS =R D 0, ZHUTETRIR O SR E 72T AR LIRS E & I
Kplsnsgd. m#EE, W bR - LEBmBHEO FEAFEICEALILLOTHS. TEHEOT -
FAES (EHEsh) (21X, MEE R L B < TERPIREE A< M L TR Y, MILLER et al. (1962) (2 X
UF13E4MaDK-Ar 5 &R~ 7. fBRAEH & IS BUTITIE R O K IEBI O EW T, Zh b Dk
RixFHtt, ‘ol zohfieBExons.
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BOFR MHBORRAIEKUFE

Chemical analyses of red mudstones and dark grey

E EiS 1
27A 36A 38A 44A 65 §72 S96E°  81A-1
Sio, 59.87 59.69 61.73 57.10 57.22 59.08 59.92 54.33
TiO, 0.91 0.90 0.79 0.83 0.78 0.92 0.82 0.78
ALO, 17.52 18.69 16.85 19.77 20.34 19.01 18.06 20.50
Fe, O, 7.42 6.86 5.46 5.95 5.90 3.46 6.97 8.67
FeO 1.94 1.22 2.34 1.54 1.94 3.76 1.92 2.77
MnO 0.06 0.10 0.11 0.13 0.07 0.08 0.04 0.06
MgO 2.35 1.92 3.33 2.57 1.91 2.39 2.02 3.19
CaO 0.48 0.39 15 1.64 1.02 0.78 0.75 0.59
Na,O 1.33 1.42 1.88 2.02 1.73 0.73 1.33 1.15
K,O 3.61 2.45 1.29 1.99 3.33 4.35 2.51 2.61
P,O; 0.18 0.09 0.07 0.14 0.10 0.07 0.06 0.06
o, — — — — — .0 0.04 —
C — p— J— J— —_
H,0+ 3.88 5.12 4.18 4.69 4.74 4.18 4.10 3.90
H,0— 0.78 1.06 0.62 1.26 0.68 0.76 1.16 0.96
Total 99.83 99.91 99.80 99.63 99.76 99.57 99.70 99.57

VI 1 AR

FoePiiks 1 : EES R A B &, MR OE B ARILSCREO (LML, RIS O R M O R
HPESAEETICEE L, BEOHOBTHROND. £, W5 T B AfROZE RS OmRACH
WEALTWS.

APBIEEL O FEEEIET, BRI o TRV 7 2V 2EL, 20T, & XITaKk
PIREE DSIRIRIZA S TV 5.

AR, PRI O BRERANGARINRETHY, RRA - - BEF - ANG - Sl a e &
NHR5. BERL, BEZRL, —f&I20.5-0.7mm, RKRRIMMOKE & THLWEEEGEZ R
BERE, 0.5-0. TMMRE DK E T UL LIEBKASLRENLS % 5 4, HOMICRIER{L T
5. ARAIXERER CHRRBEEZREL, BX0.TmmAS, RKL.TmmTH 5. HiEEa I3 A0a
WCEoTREh, BEPICERE LTEHEENZTORE SIIRAL3MMTH 5. A% ER&Hm o
WaEew, FRARCROMEZ 72 L, M@l fWERioTna.

LHRBOARPIREIE, PERE A A OB AL RSB OGS LRk, THICBEALZLOTH D
D, BELHASLVESE CTHY, ZOoMMEEmRE A ANEICET L. 2 bOEBEEOMIZILT
FROLIRENDRHY, WHFEIKWLTRIEIRELOTHLY. 2B, WEIIBO b OIIRESRIE—
FHERAE Mo TV DA, TR A AN OBEITZ RO bR,

8) MWPTIHART Al =DORAKTENC LS.
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[RETEEALZENIT Ghhigs, 1979)
mudstones of Nakakoshiki Formation (Inouk et al., 1979)

IR ETEE
b b= Red mudstones Dark grey mds.
81D 81E 81B 8IC 72 F 2F 7235 261 36C 83
58.25 60.18 — — — — — — 60.72 61.10
0.70 0.68 - 0.81 0.88 0.90 0.91 0.95 1.01 0.64 0.73
20.76 18.20 — — — — — — 19.70 19.66
7.03 6.74 3.16 7.50 6.55 6.71 3.99 5.32 2.12 2.43
1.83 2.19 4.81 2.37 1.76 1.44 1.90 2.84 2.77 3.05
0.05 0.07 — — — — — — 0.05 0.06
1.74 2.73 — — — — — — 2.38 2.19
0.59 0.76 0.73 0.46 .11 1.65 1.47 0.10 0.36 0.42
0.84 1.33 1.67 1.21 1.51 1.57 1.68 1.12 1.51 0.87
3.41 2.25 1.82 2.86 2.58 2.42 2.52 3.31 3.34 3.70
0.03 0.06 — — — — — — 0.09 0.15
4.26 3.76 4.85 4.46
0.84 0.86 1.10 1.00
99.83 99.81 99.79 99.82

(&7 @ BURHE RYFERT)

HEFIROEERRE  WRE AR OLREH

a % BEERELTR F & HEHR
K/Rb #1400 : 250 PLF

Sn (ppm) 0.7 4.0

Sr FAHE 0.7049 0.706 Ll k

VI 2 Ik & B

AR - HE SRFIEZHOERBASTEY, ENOEHRT 546 LTUIOAER KD
%< EI0R), Zo50E (Frm77A¥—) BIIUCKE, AEPFEROELD TSRS, 4
wlkks, 77T Melb D, ENRBLOAENRNZ O BEIREZT > TWDHBELRH Y, O
PENRITZERRR DA TR FIZ b b, DAL, BERANAAROAL &S@EEA A a0
NED 2EREIFT D,

ANROWEIE, FemAH15m, FHIT3MEBZ 5. OAANRKICIZIELIMASR 2 5 EmEEE O § DA
LU, ZhUH L, 29 BEEOEEITRAS.5mTH Y, FHUSO P LR R R OB Tl
IE40emEL R D b DARMFNBHEE L TA-> TV D GETIK) . BT2RNB000% X912, AIRIEINE-SW
J71E ENW-SEF A0 2 ZMUIC KB S5 28, 20k 5 A7 Mt IE AR ISR OWE IR O T HiR0
bND.

BIRO AN, W > TEA LI b ORD72< ey, NE-SWHTHIOAENROYEE 1L, FERMR
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B0 MEHEREOVEE A ABICE A LIZOAENR (RS )
Porphyrite dikes in interbedded mudstone and sandstone of the Himenoura Group.
Umanori-zaki, Nakakoshiki Island

ETK EHEREOTRSE TICEA L7230 Z S BEENR (TS SR
Lamprophyre dikes in mudstone of the Himenoura Group. Sakai—se, Shimokoshiki Island
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EALPEERI O b O FREREL T
DIkt L, NW-SEJ 0 D& MRIZ 1L P
(LS oY, SBRIZE0° LL E D f
Lo THMLTHDONREETH DN,
XTI BEENObOLRLNAS.

REBARARRVASE Stie LTH
B - - AN - BRESEZET. #E
AIE3MMEL FOKRE ST, BFEHEKRZN
Lk e B L REE 2 7o, Atk
S1.ommiSL DL AR AR L, L&
[CEEE AR, ARA I BIEHRR Ok
FTEANA T, RREEFL 4mmTH 5.
BERIZ0. 4mm FTE < OGERkEA
WCEDS> TV, ARIFFEEE THI R

S

B2 HREOBEAKLR  (BAEOETER. i NW

RO LBNRLRE - B - TR YR BRI & 5 WOBIITER NE, B NW HHTH5)

. . R < S R Stereographic projection of intrusive directions
FREMBIRY, HIRBERSY L of dikes in the district on Schmidt net
bEENTND.

EEERARAVAE ESKRBESL, NEROT D VBRI DEOGIEN G 5 5EmE
OFEFERIC, B - AR WEEANBEAL E LT A TWA. BROBERIZAFAEIRT, K& &
F2mmASMCE L, B4V AL L TV BEHAERE . ARG IS0 AmmE FTOR S 285, %
wEar R 5. EEAITHBHIRT, RKL5mmTH 5.

C5BE (5v7a774%—) Bk LEBGOBEE RS A T, WM D L TRy s
A NIRRT 5. ARATBEANATAERIEREZRL, RE0.mmEBEThHL. Sl AITRS0.3
mmNAAOFEHNR T, FRIBA SUTHE TR EN TV D, RHRAIX0. TmmXULZ LT O B HE
WT, BEICLVBEBLIZbONREL, RBEGHELELTHNDH00H5H. Zof, BTSN N
GEND. LREHOMAEIED T, T<ABROAEKOT VI EABRA>TND.

XERBEE BEULOEAIBICELE LTHMAT 5. ARBEDH S WVITHLL X 9T, AEBIH T
TS R T 2 0B 5.

BEF, ORIUT0. 3SmmEBEDOMEWVARERL, & ECEARERRT . EEITHRRFO. 1
-0.2mmDALE - TADYEA - BEAPLRY, BREAO—HITE S0. SmmEEE OV HRIR 2 R
THONRH D, ER. SIMMmANSOERTEMAMSCMOCRAEN R ET 22 08B 5. Bl eE LTF
B RO ary O/ E AT 5. £, 2WEEEME LT, hAGREEND

VIL % U %

ARBEHII 3G9 D HIURIL, SSrrttOMREHERY, e QIR R OS5 7225,



WHIEHERE) T EMS CIE AR R — ISR L, BHCR B OW, HOmoM, Bo bR 2y
L. EED (1976) 12X D&, RHOEDINIRE20-25cmNSDIES « 4 - A5EPIRkE DB
DR SN, —RICHEORITAEN DR~ N S REMNRH 5. AN e BROE I T, R
EINCHERRE 2220, THUTAKENRE OBEMNBRICHET 2 28 &, BMHRIROEARIZITN
Licks.

Bo kAol a s o83 asmiliks - aea T, S Rk oRkE <,
FRAHE T/ SV, 2, B BEREARE & BAL OB Ol S T b Z L AR LT
L. ZHHOWIN « F R e OUHETRIT TS TEE TH Y, HoKENREREHILIRE, BIR & RIS
LoT, WINE R ENT.

WHEHERE T PR, FURE B O BRI 203 b SIS L SN 5. RO R T, WRicHER]
B3 JRAEF DR/ & B2 D T ~TA1 73> > TEPRIZ B DS o 72 SR 2 AR L TN 5. FHRIE /N S0 1L
TiE, BRRMEZTZR L, HtkONLIEIN ) #ERY CHE S/, hEnitie LTER-> TV 2. R H
OUWFHIE L IR LR ER T L5 Tho7end, BUE TIIATLITZAICHBE I TIHE L TN 5.

WX E L LC RSO - WL - KIRIER 5 - AR, NI - 7o N R il 4 4
F5. AR ORI O O MEEILE/E205mEL T T, ERICH» o UBEED TS, MR
JEO FEHIZE S 1I8MOWEEN LV, EEIIEIAMOMRID &V N ThD. BIIWE - BEATH
D, 1FE A EAEETLO-30emK D b DONE. O BIETIE, HREE EIEECEE L <, B4
MHIRD.

W EAHE T, HEREIZEELIOMEL T T, WEENHRY, ZOREHOE Z2miTEiR v Of@tafs 1
Tho. BIFI0-16emRDEDNRL L, WE - EDOABEN SR> TWD. LA JEL TIREEIE
SKIEMOWER TH Y, FTHO2-3mITITHLARAL TN D, #IF5-15cmKTH 5.

FESEHERSIE, IUARHEID O HREVE T L7 BBl O S h 5. & BN LB o REAT I B S HE RS 8
FIES 275, R LS O RERI O LERLA D fEDIC & < RE LTV D, Rl B HEHERI I3 A 5%
BIfE DM B 720, BRE0cmD KEETIR U > T/ - MR H Y, i THEIKARTH S, Hifg
MICRD &, ZOHERO—EIL, 1WIEA S O AT E5BRHEEY O RN & 5.

AOHED O (L CIE, ESEHERIIR & S8 em7zuv L20emO s « A - O AE DM CRER
SINTWS.

VIL HOE O &

VRIS S TV IV P i AR PR IR L, 2 2809 2 LB AR AR & o 3 =R LR
BIERHL, &L LTRZ2 L, RICESIET S 2ERMZ2 LTS, LaL, mMERITZ olE
WL~ TEIBN, LI UITHILIC Ko TERM - BIREZRICL, 2720 BE LM O 0 IR LS Xz 7R
F.OER, ZIhh OHBERHIRE L OKREIRCIERAEBICEA STV S, AR ITTE & MBS O
I HER PR B 5. EEEHTT OB BIITAPE - ARRARNEESBRH L TW52, Znb
TS SEEMAFERTH Y, M - LESTER L SEEERICH 2 bo LHEES LS.



VI. 1 %% ¢

FERE D 9 HIRIEHIRIZ A D DIFZ OILHEIZT TH DAY, 24 6 PEE IS HNT THAid 2 8
BETMIMAI S A L, RURE TSRO b OIXET A, 55 RN 0O 5 42 G o B 1R 2 723
HLOTHD. —EICHUE OERNIFMAIOHBTL0-207, FELTIX10-40° THDH. #lES I3 Mg O LM
AERBEAITE A, KR, REASE, PESRE, SERMAE T L /IS R 5 h
B, ZROOEO TR T T v FIIGANC Lo TR D, BB OMPRILCER S LT, THE L
Hops & PR FT RN 3T COMK KOS R ORRERE Y, A EIRTERRD HIELIILSA A
UEEE IR L TTWDH EARREND. L LRFBICITAREANZ E L B oMERSMA L TEY, LR
B\ LA oM A ERH L, 5 =R LSRR & o TR BRI S ICE DL TV .

HRE B IINE-SW M Ol 2 FF o 2 v ik L, £ < OWiE CUIi ST\ 2. A48 dhiflix
HXUTFEZ T T o F LEHUCATER e K=&« X RAUREERED . A OSIREI31 2 HiE RN
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FHUEHRGTORE - R L EE L& OMTIE, LHEBBIHOERNRNW-SENHE-WIZZEDY, Zhb
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3 FOEWTERE (P ORATER)
Tsujinodo Faults outcrop on Nakano—Tsujinodo road
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WA LR - W EREESWIE  CREALE, JEEIE0, 1979) A RO
BL&C: IR B —#AR(L LIRS C : Bl RE OB S iR G
Cretaceous-Paleogene Boundary Fault at the northern margin of Nakakoshik Island (Inoue
et al., 1979). A : sandstone of Nakakoshiki Formation B and C: fault zone B : black mudstone
altered to graphite in part and C : crushed dark grey mudstone of Himenoura Group
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1T72%EwTE (longitudinal fault) SfEIRENS.
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Mo TELTND. ZHHDATRITIFE20-7T0cmTILABEZE L, N70°W, 70°NEXIN10-40°E,
60-70" W EMMEM 2 £ 5, J8 Y OREEITEAL - fRIEAML - A a1k - RIBEEOSEE RN 252

B RFRoIRGA
Abandoned adits of copper mine at Futago Island
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F, EXICTRO LI BRIEATMIC L -
THRENTND. E72, BWHIC LT,
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1 VAS
Porphyrite

EE BERRECERRE
= Quartz vein and impregnated zone
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Y = % = Joint Bk E BT AONEETHY, ZHT,

B SHIeRBTHHRE VAR ER - FIA, 19D BEPRL R & LCEE D, s i

Porphyrite dike cutting an ore quartz vein ZRCEGAENZ . EERFLINRA S

(after Ismunara and Kawacsi, 1961) L b GBI B LT B
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BITR WIBMRAE D72 D TRESR  Grammsy, LU FEHR R
A DIRESH BRI nzIRS - A C o HBRORS
Graphite occurring in brecciated zone of Tsujinodo Faults west of Eishi, Kamikoshiki Island.
Photo by Mr. Keion YamasHITA, the Kamikoshiki Village Office. A : graphite B : fault breccia
C : sandstone of Nakakoshiki Formation
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Kagoshima (15) No. 78

GEOLOGY

OF THE

NAKAKOSHIKI DISTRICT

By
Eiji InouE, Keisaku TanakA and Yoji TErAORA

(Written in 1981)

(Abstract)

GENERAL REMARKS

The Koshiki Islands (Koshikijima Retto) are situated on the southern part of the
Amakusanada Sea off western Kyushu, Japan. The islands consist of three main islands
—Kamikoshiki, Nakakoshiki and Shimokoshiki—and many other islets and reefs. The mapped
district occupies the northern half of the islands; that is, the district includes Kamikoshiki,
Nakakoshiki, the northern part of Shimokoshiki, and the islets.

The Koshiki Islands extend to the Danjo Basin from the continental shelf of Kyushu (Figs. 1
And 2), and seem to be a part of the horst bordered by NE-SW trending faults.

Geologically the islands are situated on the northern side of the Usuki—Y atsushiro Tectonic
Line and occupy the southern margin of the Inner Zone of Southwest Japan (Fig. 7).

Rocks distributed in the district are pre-Upper Cretaceous igneous and metamorphic
rocks, Upper Cretaceous and Paleogene sedimentary rocks, Neogene diorite and dike rocks,
and Quaternary sediments(Table 1). The most part of the district is occupied by the Upper
Cretaceous and Paleogene strata, which form a synclinorium plunging to the northeast
and areintruded by the Neogene igneous rocks. The basement of the strata is considered to
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Table 1 Summary of stratigraphy
Geological age gti:,?ga?hic Rock facies E"‘e‘g:m’
= - N
o Alluwvium, and beach Fluvial &
<
5% Holocene and talus deposite Sand and gravel littoral
3 -
o) Unconformity Quartz_diorite,
8 Middle Quartz diorite and porphyrites,
2 Miocene dike Tocks lamprophyre, and
z . granophyre
——Intrusion
Segami Formation | Sandstone and Marine
900m + mudstone
g
g Oshima Formation | Sandstone and Marine
3 Eocene ? 250 — 280m mudstone {delta)
&
Nakakoshiki Red mudstone,
Formation | sandstone, mudstone | Fluvial
650 - 780m and conglomerate
~~ Unconformity.
G Formation Mudstone and sand-| pparine
120m + stone
F  Formation Sandstone and Non-marine
660m + mudstone & marine
@ E  Formation Mudstone and sand- :
E
8 1000m + | stone Marine
g
g D Formation Sandstone and Marine
820m + mudstone
2
5 . B
3 C  Formation Siltstone and mud- Marine
150 - 200m stone
T
B Formation Sandstone Marine
1200m +
. *
A Formation Mudstone Marine
50m +
Fault
Amphibolite and
Pre —Late Metamorphic and gneIi)ssose quartz
Cretaceous igneous rocks diorite

* Unexposed in the district.

** The lower and middle parts of the formation are
indistributed.

be pre-Upper Cretaceous rocks.
Faults in the district are grouped into two types; that is, NE-SW trending and NW-SE
trending faults. These are normal and high angle faults mostly.

PRE-UPPER CRETACEOUS

The pre-Upper Cretaceous rocks are exposed on Futago Island 4 km east of Kamikoshiki
Island. The rocks are amphibolite and gneissose quartz diorite, and are intruded and thermally
metamorphosed by the Neogene quartz diorite (Fig. 8). The pre-Upper Cretaceous rocks
belong to the Ryoke Belt.

The amphibolite is composed mostly of hornblende and plagioclase, and includes clino—
pyroxene, pyrite, calcite, and apatite. The gneissose quartz diorite consists mainly of
hornblende, plagioclase and quartz, and includes apatite and zircon.
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Stratigraphic | Columnar | Diagnostic sedimentary features Fossils Corre-
division section # : not common lation
G Slump structures Cross -bedding | Echinoids Pelecypods
lem Cross -bedding Ripple marks
[ 160f—2ec
F o
FL Cross - bedding .g
g
=]
500+ &
<
=
Es
150+
Gl:ada‘,i bedding . Nuculanids
Es Directional sole markings Tnoceramus
Slump structures .
N Echinoids
E 350 Submarine channels .
Graded bedding Inoceramus (Endocostea) cf. balticus balticus
E Directional sole markings Gaudryceros
Slump structures .
Submarine channels Echinoids
500+ =
. Cross —bedding Inoceramus cf. schmidti
3 Slump structures® Echinoids
i
O .
s Cross -bedding Oyster beds Trigonians E
S Ripple marks Thalassinoides E]
é D Cross-bedding _ Stump structures* Shell beds Thal 1 d E
%
£ Q
o Cross —bedding Slump structures¥*] Oyster bed . Inoceramus Thal, ide
Cross - bedding QOyster beds
Ripple marks Trigonians
Slump structures I.(E.) balticus tovajoanus
5 Inocevamus of. schmidti 1. orientalis orientalis
C AFAYLY L(E.) balticus toyajoanus
T ites (Plei ites) cf. shil
Glyptoxoceras indicum Echinoids
Cross~bedding — -
Trigonians Inoceramus
-5
Cross - bedding Oyster beds
Flaser bedding Shell beds
B =t
Cross - bedding 8
g
. =
Cross - bedding =
Slump  structures® .
Slump structures* Echinoids
E Mudstone or siltstone Flat-bedded sandstone
Mudstone interlaminated with sandstone Massive sandstone
Sandstone and mudstone in thin-bedded alternation Conglomerate
Sandstone and mudstone in thick -bedded alternation
E (mudstone being predominant) Pebbly mudstone
E Sandstone and mudstone in thick-bedded alternation EI Coaly shale
(sandstone_ being predominant
Cross-bedded sandstone Tuff or tuffaceous rock
——— Fault relation
Fig. 1 Stratigraphic summary of the Himenoura Group, Koshiki Islands. Arabic figures indicate

the approximate thikness in meters

UPPER CRETACEOUS-HIMENOURA GROUP

The Upper Cretaceous Himenoura Group of the Koshiki Islands is unconformably overlain
by the Paleogene Kamikoshikijima Group, forming a northeast—-plunging synclinorium.
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It consists of alternating sandstone- and mudstone (or siltstone) -dominated sequences each
of which is several hundred meters thick, totalling more than 4,000m. The group is stratigraph-
icaly divisible into seven formations, provisionally named A to G in ascending order (Table 1;
Fig. 1). In the mapped district there are not exposed the A Formation and the main part of
the B Formation.

B Formation of the present district is represented only by its uppermost part, B,. This
subdivision, over 200m thick, is composed mainly of cross-bedded, medium—-to fine-grained
sandstone, being topped by flat-bedded fine-to very fine-grained sandstone. Shell beds occur
at several horizons within the subdivision, and the occurrence of a bed exclusively abounding
in Yaadia is noteworthy.

C Formation has a gradational contact with the underlying B,. It is represented by a
150-200m thick sequence of offshore shelf facics, which begins with sandy siltstone, grades
through siltstone into mudstone and ends with siltstone. Calcareous concretions are common
especially in the lower part of the formation. Ammonoids dominated by, among others,
aberrant Glyptoxoceras and several species of Inoceamus(s.l.), together with a variety of bivalves,
occur abundantly throughout the sequence, and hemiasterid echinoids also are common.

D Formation consists chiefly of nearshore shelf sandstone facies, accompanied by offshore
shelf mudstone or siltstone facies. It is stratigraphically subdivided into four units, D, to D, in
ascending order, and is more than 800m in total thickness. D, and D, are dominated by
cross-bedded sandstone, whereas D, and D, are rich in mudstone or siltstone in comparison
with the other two units. The sandstone is mainly medium to fine grained in D, to D, whereas
it is mainly medium to coarse grained in D, where large scale or tabular planar cross-bedding
is common. The lower part of the C Formation is of tnansgressive upward-fining deposition.
In the succeeding succession of the upper part of the C Formation to the D Formation, sand-
stone-rich sequences in combination with subordinate mudstone (or siltstone) -rich ones show
repeated cycles of regressive upward-coarsening grain size. In this connection, it should be
noticed that the upper part of the lower D, marking the terminal phase of a cycle comprises
littoral sediments as represented by barrier sand, tidal flat mudstone or siltstone, tidal channel
sand, and a coaly shale seam of salt marsh deposition. The sandstone facies contains oyster
beds and shell ones dominated either by trigonians or by other bivalves. Inoceramiids occur
in mudstone at some levels within the formation. Moreover, the gregarious occurrence of
Thalassinoides burrows in the upper part of the lower D, is worthy of mention.

E Formation shows a rapid change of rock facies to the underlying D Formation. It is
stratigraphically triparite. The main part of this formation, E, to E,, is occupied by a thickness
of at least 850m of mudstone often interbedded with turbidite sandstone, accompanied by
slump beds, showing a basin slope to deep basin facies on the whole. Sandstone and slump
beds occur more frequently in E, than in E,. Noteworthy is the occasional occurrence of
submarine channels up to more than 20m deep in this formation. This formation is poor in
calcareous concretions and marine macrofossils in contrast with the C Formation. The mol-
luscan fossils contained are dominated by thin—shelled nuculanids. The uppermost part of the
formation, E;, about 150m thick, is made up of massive, coarse-grained sandstone, accom-—
panied by interbedded sandstone and mudstone.

F Formation measures more than 760m thick, although its lower limit is not observable
in the field. This formation as a whole marks a regressive phase. It is composed of thickly



alternating sandstone and mudstone or siltstone which are one to several meters thick, occa-
sionally up to 10m. The sandstone is medium to coarse grained and often cross-bedded. The
formation is subdivided into F, below and F, above, the latter of which carries some conglom-
erate interbeds. The lowest part of F, comprises several fining-upward sequences probably of
fluvial environment (better to say, meandering river). Cycles of similar origin are recognized
in the lower part of F, as well. The upper part of F, is regarded as being largely of littora to
shallow marine deposition on the basis of its sedimentary features, athough no fossil evidence
has so far been obtained.

G Formation, about 120m thick, is overlain by the Paleogene, and shows a rapid change
of rock facies to the underlying F Formation. It is dominated by mudstone and siltstone
which are frequently interbedded with sandstone in some parts. Several meters thick of coarse-
grained sandstone beds, either massive or cross-bedded, and conglomerate beds are occasion—
ally met with in the middle to upper part of the formation. Thus, this formation shows an
upward-coarsening sequence. Marine macrofossils are found in the formation, though very
rarely.

The lower part of the C Formation yields Inoceramus (Sphenoceramus) orientalis orientalis
SokoLow in its lower part and 1.(S.) cf. schmidti MICHAEL in its upper part. The former
species has been reported to occur aso in B,, and the latter is found in the upper part of D,
too. Therefore, the sequence of B, to the lower lower C is correlated with the Lower Cam-—
panian, and that of the upper lower C to D, with the Middle Campanian. Although no fossils
characteristic of the Upper Campanian have so far been obtained, E, is dated as Campanian
because of the occurrence of Inoceramus (Endocostea) cf. balticus balticus BOHM. Furthermore,
the occurrence of Texanites (Pleisotexanites) cf. shiloensis YOUNG and Glyptoxoceras indicum
(FORBES) in the C Formation is compatible with the correlation mentioned above. The
sequence upper than E, and that lower than B, have not yielded any diagnostic fossils, but
the former is provisionally referred to the Maastrichtian and the latter is supposed to include
the Santonian.

Summarizing the above stratigraphic descriptions, it can be pointed out that the Himenoura
Group of the Koshiki Islands shows cycles of sedimentation as represented by the sequences
of the A Formation to the main part of B,, the upper B, to the lower D,, the upper D, to the
lower F,, and of the upper F, to the G Formation. The sandstone of the group is poor in
quartz and rich in rock fragments which are dominated by acid to intermediate volcanic
rocks, in contrast with the Paleogene sandstone. The paleocurrent pattern is represented by
northward, axial versus eastward, lateral currents. From the above facts combined with
other available data, it is suggested that the coarse clastics were derived mainly from the
western source areas where acid to intermediate volcanic rocks and granitic ones occurred
extensively in association with sedimentary and metamorphic rocks.

PALEOGENE KAMIKOSHIKIJIIMA GROUP

The Paleogene sedimentary rocks are called the Kamikoshikijima Group. The group oc—
cupies the most part of Kamikoshiki Island and is also distributed in other small islands.
The group consists of conglomerate, sandstone, mudstone, and tuff or tuffaceous rocks,
reaching more than 1,900m in thickness, and is characterized with intercalations of red beds
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(Fig. 47). The sedimentary rocks are considered to have been deposited in fluvial, deltaic,
shelf and slope environments. The age of the group has been estimated to be Paleogene by the
similarity to the stratigraphy and rock facies of Eocene strata of Amakusa district, although
no certain fossil evidence has been found in the present district.

The group overlies the Himenoura Group with a clino-unconformity (Figs. 48, 49 and 50).
The group is divided into the Nakakoshiki, Oshima and Segami Formations.

Nakakoshiki Formation

The formation is composed of conglomerate, sandstone, mudstone, and tuff and
characterized by cyclic sedimentation intercalating red beds (Figs. 52 and 53). Cyclothems
of the strata show upper fining graded stratification; each cyclothem is started by an erosional
surface at the base (Figs. 54 and 55) with conglomerate or pebbly sandstone bed at the lower
part, medium to fine sandstone at the middle part, and dark grey and red mudstone at the
upper part. Common sedimentary structures of the lower and middle parts of the cyclothem
are planar and trough cross-bedding, parallel stratification and slumping structure (Figs. 56
and 57). Dark grey and blue-grey siltstone of the upper part changes laterally and vertically
into red mudstone (Fig. 58). The red mudstone includes many blue spots, sand pipes and small
calcareous concretions (Figs. 60, 61 and 62). Tuff or tuffaceous mudstone is bluish white
coloured, and is associated with red mudstone in places.

The variations of the cyclothems are shown in Fig. 63.

The thickness of the formation is 650 to 780m.

Oshima Formation

The formation is coarse to fine sandstone intercalated with dark grey mudstone. The forma—
tion has an intermediate rock facies between the Nakakoshiki and Segami formatioms. The
vertical change of rock facies to the formation from the Nakakoshiki Formation is gradual.
The sandstone of the Oshima Formation is fine to coarse grained, including few small pebbles.

A shell fossil bed occurs in calcarcous sandstone at Chika-jima Islet east of Kamikoshiki
Fig. 65). Most of the fossils are Ostrea and a few fragments of pelecypod and gastropod are
associated. It is difficult, however, to determine the geological age from the fossils, because
of very poor preservation of the fossils.

The thickness of the formation is 250 to280m.

Segami Formation

The formation consists mostly of dark grey and black mudstones intercalated with blue
grey, fine sandstone. The formation is characterized by slumping structure (Fig. 66). Con-
volute lamination, trough-shaped cross-lamination, ripple marks, and channels are common
sedimentary structures in the formation.

The mudstone of the formation is altered to hornfels in places by therma metamorphism
of the diorite intrusion. The thickness of the formation is more than 850m.

Stratigraphic correlation

The Kamikoshikijima Group is correlated with the Eocene strara of Amakusa district
adjacent to this district from rock facies and stratigraphy. The Nakakoshiki, Oshima and
Segami formations are correlated to the Akasaki, Shiratake and Kydragi formations
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of Amakusa respectively.

Compositions of sedimentary rocks

Pebbles of the basal conglomerate of the Nakakoshiki Formation are mostly quartz, chert
and shale. A few pebbles of acidic volcanic rocks occur, but no pebbles of schist.

Compositions of the sandstones of the group do not show any variation throughout the
formations. The sandstones are composed of 41.3% of quartz, 2.7% of K-feldspar, 26.5% of
plagioclase and 29.5% of rock fragments in average. The sandstones are classified as lithic
arenite.

Dark grey siltstone is rich in sericite and biotite, and includes pyrite in places.

The red mudstone is black red (5R 2/2), greyish red (5R 3/2) and dark red (10R 2/2) in
colour. It has been called “purple shale” in coalfields in Kyushu. The red mudstone is coarse
and medium silt in fraction, and its matrix is rich in hematite. The red colour of the mudstone
is due to the hematite pigments. Bluish grey spots within the red mudstone are calcareous,
rich in chlorite, and few in hematite. Textures of the spots are similar to those of red mudstones.

Tuff and tuffaceous mudstone are greenish grey and bluish green in colour, and silt and clay
in fraction. The tuff includes abundant plagioclase phenocrysts, and a few volcanic rock frag-
ments, quartz and K—feldspar. The matrix of tuff is glassy and rich in sericite. Hematite is few.
The tuff is vitric acid tuff.

Hornfels is rich in biotite and muscovite. The matrix is composed of aggregates of quartz,
K-feldspar and plagioclase.

Heavy mineral composition

The stratigraphical change of heavy mineral compositions of sandstones of the Kamikoshiki-
jima Group is shown in Fig. 68 and Table 4. From the quantitative relations between zircon,
garnet and epidote it is summarized that a large difference of heavy mineral compositions
is recognized between the sandstones at east and west of Minokake-ura in the eastern coast of
Kamikoshiki Island. SATO (1961 and 1969) has used Z-G-T diagram to estimate the origin of
sandstone. From the Z-G-T diagram shown in Fig. 69 the sandstones east of Minokake-ura
seem to have been derived from granite area, while the origin of the sandstones west of Mino—
kake-ura is difficult to estimate from the diagram.

Depositional environments

The Nakakoshiki Formation was formed in fluvial environments. According to ALLEN’S
model (ALLEN, 1964) coarse sediments of the lowermost part of the cyclothem having ero-
sional surface, slump structure and mud balls are channel lag deposits, coarse to fine sediments
with cross-bedding in the lower part are point-bar deposits, fine sediments of the middle and
upper parts are levee and crevasse-splay deposits, and red mudstone in the upper part is flood-
basin deposits. The cyclic sedimentation of the formation may be due to meandering of river.
The origin of the red beds is considered that muddy sediments rich in iron minerals which
were deposited in floodbasin of river, were dried during low water level and then ferrous oxide
in the sediments was changed to ferric oxide.

The Oshima Formation was deposited in a shallow marine environment, judging from
the occurrence of marine molluscan fossils in the sandstone. The Segami Formation which
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is flysch-type sediment with slump structures was deposited in an offshore slope area.
In summary, the depositional environment of the Kamikoshikijima Group was changed to
offshore slope from fluvial conditions on the coast during the Paleogene transgression time.

NEOGENE IGNEOUS ROCKS

The igneous rocks intruding into the Upper Cretaceous and Paleogene strata are quartz
diorite and dike rocks. The quartz diorite is mainly distributed in the eastern part of Kami—
koshiki Island. On the basis of 134 Ma of K-Ar age of the granodiorite of Shimokoshiki
Island, the quartz diorite is believed to be middle Miocene age. The quartz diorite is biotite-
hornblende quartz diorite. The diorite belongs to magnetite series granites and is distin-
guished from Miocene ilmenite series granites which are distributed in the Outer Zone of
Southwest Japan.

The dike rocks are porphyrite, lamprophyre and granophyre. The porphyrite (Fig. 70)
which is the most common in the district, includes two types petrognaphically; that is, one is
biotitehornblende—-quartz porphyrite and another is augite-hornblende porphyrite. The
dikes of lamprophyre of the district (Fig. 71) are fewer than porphyrite dikes. The rock is
composed mainly of hornblende, augite and plagioclase and includes small amounts of gluartz
and K-feldspar. Granophyre dikes are mainly distributed in the area near the quartz diorite
mass. The rock has biotite flakes and the matrix is composed of quartz, K—feldspar and plagi-
oclase. Spherulitic and micrographic textures are present.

The intrusive directions of these dikes are NE-SW and NW-SE (Fig. 72), and most of the
dikes intruded along faults, however some of them are also cut by faults (Fig. 70).

QUATERNARY

The Quaternary sediments are alluvium, and beach and talus deposits m Holocene age.
Alluvium is distributed in extremely narrow areas along streams in Kamikoshiki Island. The
alluvium consists of sand and gravel, and is less than 20m thick.

Beach deposits form long shingle bars and a tombolo m the northeastern coast of Kamikoshiki
Island. The deposits are composed of cobbles of diorite, dike rocks, sandstone, hornfels and
mudstone. The gravels have been transported to the bars from the coastal cliffs by waves
and currents.

Talus deposits are composed of angular fragments of diorite, sandstone and hornfels. The
deposits are thick at the foot of Tomeki—-yama south of Sato.

GEOLOGICAL STRUCTURE

The Himenoura and Kamikoshikijima Groups form a synclinorium, of which the main
axis is plunged towards north. The strata of the former group incline at 10-20° near the fold
axes and at 10-40° in the flanks of the folds. The strata form smaller syncline, anticlines and
basin structurcs locally.

The folding nature of the Kamikoshikijima Group is almost the same as the another group.
The clino—unconformity between the two groups is slight; the inclinations of strata of the
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Himenoura Group are about ten degrees steeper than those of the Kamikoshikijima Group.
The main synclinal axis of the Kamikoshikijima Group runs at in NE-SW direction across the
central part of Kamikoshiki Island and extends to the syncline axis of the Himenoura Group
in Nakakoshiki Island.

Fault

Faults developed in the district are grouped into two; a NE-SW and a NW-SE fault groups.

In the NE-SW faults, a large fault is estimated in the sea between Nojima and Futago
islands, on the basis of extremely large stratigraphic gap between the island. The fault called
the Koshiki Fault, may be a reverse fault, and was formed as a branch of the Usuki-Y atsushiro
Tectonic Line. Besides, the southwestern extension of the fault may be united with the faults
bordering the western margin of the Okinawa Trough in the East China Sea.

The Tsujinodo Faults, another large one in the NE-SW fault group, run across the central
part of Kamikoshiki Island. The faults consist of several faults and the width of the disturbed
zone along the faults is 40 to 200m. The main stratigraphic throw of the faults is estimated to
several hundreds metres westward down. The southwestern extension of the faults should be
the Taira Fault at the eastern margin of Nakakoshiki Island.

The faults of the NW-SE fault group are mostly normal. Representative faults of the group
are Sato Fault, Cretaceous—Paleogene Boundary Fault and Imuta Fault, which have large
stratigraphic throws.

The tectonic movements in the district took place in two ages; before and after the deposi—
tion of the Paleogene strata. The movement before the deposition of the Paleogene strata is
not so important. The second movement was important and occurred after the deposition,
and diorites and dikes intruded into the strata after the second movement. The synclinolium
was completed throughout the second movement and faulting was operative in almost the
same age. In the light of the fact that the geological structure of Amakusa District was formed
after Oligocene age, the main structure of the present district is considered to have been formed
in lower Miocene age.

MINERAL RESOURCES

A small copper mine was worked in the district but now it is closed. Actually there is no
workable minieral deposit.

In Futago Island copper ore mined for two years several tens years ago and was abandoned
(Figs. 75 and 76). The copper deposit was formed along quartz veins intruded in amphibolite
and gneissose quartz diorite, and associated minerals are magnetite, pyrite, chalcopyrite and
molybdenite.

Brannerite is associated with the copper quartz veins, and was first found during the geo—
logical prospecting for Uranium Resources carried out by the Geological Survey of Japan.
The brannerite occurs as euhedral prismatic crystals buried in milky quartz, and is partly
replaced by pyrite and chalcopyrite. Maximum uranium content of the crude ore is 0.39%
U;05.

Graphite occurs in the brecciated zones of some faults in a small quantity, but it should
be uneconomically mined.
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55 1 BARR

5

Inoceramus (Sphenoceramus) orientalis orientalis SokoLow 7 E#ECIE THE, THUSTZAKIR
Lower part of C Formation, Himenoura Group, Ukimizu-ura, Shimokoshiki Island 0. 9
Inoceramus (Endocostea) cf. balticus balticus Bonm  HETHEHEE, , TERE KGR 7

E,, Himenoura Group, south of Ya-zaki, Nakakoshiki Island X0. 8

Inoceramus (Sphenoceramus) cf. schmidti MicHaeL WEJHJEEED ,, ARG EE /NG

D,, Himenoura Group, an islet off the southeast of Nakakoshiki Island X1

Inoceramus (Sphenoceramus) cf. schmidti MicHaer fEJRTERECHE TEB, THRS /KR

Lower part of C Formation, Himenoura Group, Ukimizu-ura, Shimokoshiki Island X1
Inoceramus (Endocostea) balticus toyajoamus Nacao and MaTsumoto HEiHfEHED ,, THRE S
D,, Himenoura Group, Nakayama-ura, Shimokoshiki Island X0. 7
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1 Texanites (Pleisotexanites) cf. shiloensis Youne AEififE A CE T#6, FHREWRENH (BT k)
Concrete cast, lower part of C Formation, Himenoura Group, Fukikiri-ura, Shimokoshiki Island in the
southward adjacent Teuchi District. X 0.3

2 Glyptoxoceras indicum (Forees) Miii/E&ECIE AFHE, THUS K
Middle part of C Formation, Himenoura Group, Ukimizu-ura, Shimokoshiki Island X 0.6
3 Hauericeras aff. anguslum YABE M@ #ECE i NES, UM LALLM+
Lowest part of C Formation, Himenoura Group, north of Maruyama, Shimokoshiki Island X 0.9
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D, DBV MaIc R 55 Thalassinoides Hb  FHAE MR LR AKTEIE TR S

LY R vy FORAITE3mm
Thalassinoides burrows in sandy siltstone. D,, Himenoura Group, Hirase-zaki, Shimokoshiki Island
Above, horizontal exposure ; below, vertical exposure. Scale is indicated by lens cap 53 mm across.
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