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Sedimentary Structures in the Shimanto Group

in Yaku-shima, Kagoshima Prefecture
By
Haruo Nacanama and Taku Saxax

Abstract

The strata of probable Péleogcne age which belong to the Shimanto Group are exposed
along the coast of Yaku-shima, Kagoshima Prefecture. They surround in a ring-shape a round
granite mass which is intruded into them and occupies the major part of the island.

They are divided into the following four formations by Isamu Hasmmoro (1956), that
is, in ascending order the Mugio, the Funayuki, the Miyanoura and the Issd Formations. The
Iss6 Formation overlies the Miya’noura Formation with an angular unconformity. The writers
consider at present that the Issé Formation is to be excluded from the Shimanto Group. These
formations generally strike northeast and dip steeply. The Mugio and Miyanoura Formations
are flysch type deposits consisting of sandstone and mudstone. The two formations are inferred
to be turbidite from the following facts: graded bedding is conspicuous, ripple mark and
large cross lamination are rare, small-scaled current ripple lamination, ripple cross lamina-
tion and sole mark are seen, fossils except Ichnofossils are lacking, conglomerate is poor, con-
spicuous slumping structure is often observed, total thickness of the two formations attains to
as large as 3,000 meters.

The typical sandstone bed, which shows internal structures of flysch type deposits, is
composed of the following six units: in ascending order, grading, parallel lamination, ripple
cross lamination, convolute lamination, ripple cross lamination, and parallel lamination
part. However, the sandstone which contains all the units above-mentioned is practically not
common. That is, most of the sandstone beds are composed of the two or three units, lacking
the top and/or bottom parts.

In the Miyanoura Formation, sole mark at the bottom of sandstones and ripple cross
lamination at the top indicate two different current directions, that is, current from north and
current from south or westsouthwest. The sedimentary structures which indicate a current
from north are more abundant than those which indicate a current from south or westsouth-
west. Therefore, the material of the sandstone was transported mostly from the north and
partly from the south.

A few pebbles of orthoquartzite were found at four points in the conglomerate of the
Iss6 Formation. However, no sedimentary structures could be observed in this formation.
Therefore, it is difficult to conclude from the data obtained up to the present whether the south
continents as presumed by HarADA and others (1970a. b, 1972) existed on the Pacific Ocean
side or not.

* o OE
IR AR R

1—(445)




BEBEFT AR E228% 58 %)

£ AMEZF

EHLIXI9726E 3 A, AR IR HEBER AT

~F&bf,@ﬁ%%@%gﬁﬁéﬁﬁw,Mﬁ+m
BT 2 BABORBR KRR ICA b S HEEEE &
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RIEERMEE ST HH D4 3% @ orthoquart-
zite M HHEE L C, FEHEMOEERIC OV T O
AR 2 L HE (REYHL, 1970a ; KEEY 6
1970b) ShTv 5. FThabbEEEHS (1970b) 1 &
3 LBABROFT ZWETHERED o L, —ERE
P OEEDOHIC orthoquartzite 3% 1, =0 L, FEHIc
KEVEBAEE RS Y, A b b OIS T &R
FTLvH. LaLaRoSEOMETII—ERNED %
DL DOOFBEIT R YT 6750 72720 iz, FEHbeH
FHLMICT A LR TERL -7, RRSEOHEET

B—BREOTMOELARER I UE 2HREETED
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BR (1935) LAEAE (1956) LNEDEREL b O Th
% . SEOHEHRZERIC S CRE DL,
ok, HEEEFIANE Lz, HE - 8% - B
FizowTik, BARick 5 L2 AnE\.

BABDOKIMAPRIERLAEREROHGREELZ L TH
L EIEFBOBETED NS, £F 3,000 miz k.5
Tt+EEE, ftEEkE L v TR c ERXUFE
ORI I, ¥EL AL TS, L LR T,
FHERELEH L TWa. Z o7 RER TR it
AEH, BEREZ T3, ZOHEEDBIF R EH
BENC b DNz E 5T, BEASERCRLATYS R
i, ZOYHRITEREES DI, LS OFEIAR
AREDZ L3\ . HELD 5 OFEDL, U (3 A%
) BAEFERALTY, BREAD D, MBEORERD
Bz, MRSEC OWES &< (Plate 18), frz#aic
BT AL REETH 5. OO EEYERAE
T5Z LIFREYE L ENr o2 b D VRARETH
ofe. SEEMITREB L EERBO—HERETE Inh
7.

BARE (1956) ek, mF-HEREREN L I
Ro&h, EFE=ZRDLDLHEEL T 5.
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ABERIEEEL BB IH T CORICE
HL, 20RBEKI0mE shT 3. hRB L OBF
IRBATHS. ARBRLERES BRSO ERE
nbizy, gﬁ ZX-7T, V/Rﬁ@ﬁ}%&mﬂ *
Ve, DEREEB LR ETS.

BERBR~BRErEL, EEEERO 2 L 23 4%
<, &%z lamina 2HET, LERERT. ZBED
BT EOTEIc Y2 2R HFICidER 10cm DIT O]
Hrat.

OB EREIR R T, SRR~HEHARL, B S 3K
10cm DZ ENLL, FhiCIomDZ bbb, AR
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# MR R B
FHERE ($100m) Sh « Si>SS>alt
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HhEAEFRTHAK (E23% £ 38 8)

J&h iz i slump structure 3% b, FHIEEEH ITiT sole
marking RH LN 5.

MmiITRE

ARBRERELF ORISR L, £DBET00~800
meEh, B TORBTEICEER, ETRE R
HThHs. L LTREE»OAD, WD S & i
23, BioRBEREDRbh, R EWCbREERS
3.

BEZHRE

AREBIIROEL AL, BAR (1956) ks LT
& VEERER X O EAWED 2 E XS Sh,
fi# i3 interfinger U, 75 < & b—ERi R BAEOBR
HdLInTS.

REWERE AWEZzoORBERH100mT, EL L
% 1,000 mELFTH A D L&, LR O/NEE « 4%
NBLORBEICHKETS. LirLans, SEOHRER
Rick s L, BEHERO/NGDPHERITHT TEL 57T
B EENTOIHEE, REMTERL, SEr bR
TEWNEBWETETHDLELOND.

AEEEB L CWEOERB» Y, LIFLIERAE
CWREBEWS, L ECRFEILFTAHELNS XD ITK
BEECRIRGIRE F K.

WIEEERE AEEIERCR T, &
WENOEZHE~CIFIfEEcolfick < BEH
L, FEHER TI/NE» BN « B e ~T, AL
FBEMGTOMT IR, L LEZHERGEEMAENHE
RCERFBEHAAOND . RHE O BRI Ei-CHE b
HoTHLATIRARVH, AR (1956) 12 X % L3100~
L0 MEUTTHAS LINTB. ZIBEPTT slump-
ing B Eh (Plate 19 ~21), W I B DOEH
s,

RRBEIEE CBEvE (RAKELRm) LS, BE
BEEELE Pk % (Plate 22, 23).

R KA, LT, Thic B Th
5. BExidem ~ 30 cm OfRD L DB E 3, EH
BHRTE2mIzEREL DL H 5. BORESEIicL S
ARSI HIBRICHR TS 5. BEEEO TERICZ
sole marking (Plate 24 ~ 28) 23%%, _LIfiziX ripple
cross-lamination 234&¥%, LIz i3 2 < F4iz current
ripple mark (Plate 29) 32N Zh@E D bh 5. BERE
~BRE, %< FEHEZRT. —RICK om ~ FmT,
FNIZIOBEmICET 5. BAIDEPICOUIEAL THRE
n, BDEEEELL, ThicELEh-HE (Plate 30) %

oD, BEZBMEOWRE TIA#EE (ERE 15 om,
4% 7 cm) OFEL (Plate 31) 3 2HZ L NH 5. Ei-
WHEJE ™z 13 Chondrite sp. (FWRSERIE) £ & 0 &
B, LERRETPDELLVYLORAVE SR S
(Plate 32 ~ 35).

WREE O b BN GBI, B 2B
fHEDYER CHEEN 5. § 3 HicrTEREIEE O
EZHEREOLOTHS.

WREBICE, BAEOESPIEEICILATEEANIE
VEE (E3KDb) LEOHANSVCIIRER (3K
ascoed) EB3H5. BECEBT LOIZ, BIRE
FHREBLLLT, WHOEIRRBHOES LY HEY
HE (E3Ma, c) &, BREOEIPBEVES L
NTBECHA E3Rd) L5

WEOES BREIC R TEANICECEER O H
DESEI~12mT, BECES X I mIUTT, BEO
BIRE I IHIRIO b D235\, FRIOTRE & kb T R
e d-THEL, HWEOEIARKRTH L. RLBEHKEE
OBERHARENLOFEEL, & &L BRI
BEFAZ L4 HB. HFrMEE Lo sole marking (flute
cast » groove cast) (X LIT LI BN, 2, Th
D load cast $, A BR%. BABICE, &
NTRHIVREARADBELELI LS.

DL LD OHWTT 5 L, ZORCHENT,
fluxoturbidite (DzuLynski, KsiazkiEwicz and KUENEN,
1959; Hr, 1970) TH 5 5.

WRLERE (BEEERN 10 cm, JEHEERN 5 cm) &
BT 208, THORALIFECREERE L - THE
L, MEOERIELH THRTSHS. £ DHE T
CHRRL, & EioHkl, IR ART, MbEEIRE
DO TR SET S, PITEHR . ripple cross-lamination
1 L 1 convolute lamination (Plate 36 ~ 38) 4, UiF L
HoD.

WEOTERICIZFEMED S % sole marking DZEY
LEZRDBNDG. BEDLZ5RLADERIZR .

HBCRT AHEDP D EALORBI 7 5 —EDHE
{22\ Tk, Bouma (1962) 2MERE L7z & O 5Eficin
WEFL (FE4HAD L) BIEERD R, ZOREE
DNEHEER AL ENE LD (FE3™a ¢, HF4H
A) 6, EMERE (H3KEd, H4KB),EHROH
BEEDALELSLD (BE4RB6 - 7) ~LELAIE
3 3.

INRTIREBABTEREN L DIZOWT, RS
XD BErE4HABIVUBRFTI YRR, T
bbb, BEEbLOX, TAL Y R{LEe), TEHEITE
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7 B ripple drift bedding

E4E DEEBoOFEBICIZIHNE (BRE)

FEFATEIFL-I R 2— h— L ERERREIDER

0 em

TERT AT LU SERIEIEER

FO5M BHZHREBTOREREBOERLEEOXY v F
(BEZHEREELEER)

HER(b), TERREIEELR), T A Y 2 — b EEEQ),
LEERIERER(e), EEREATIEREER(E) D 6 B 6T o
TWw3. Z05b, TES I LEROBEEERIZISE
—EF M ERTHIBENE R, L EREDOHHEBAH
A7, i@ 3 ripple drift bedding (54 A D5 « 10
<12, BD35) T IibdB.
BEORNOEE (REBEK 5~ 20 cm, HEEE
% 0.5 ~ 10 cm) MR T AW EIDRBEIE LT
Eiry, THNORELOEMIARTIES 22, BAE
FRY 5. BIEE—RITHRIT, & &Ik T
HBH. LrL, FcbD_kdic, ERCIEINa
(FEA4EA « 1) WCRT X ) B EEBORIERSOR
ARz sedls 6 BALORZIIIER wh n <, TOBERN

REBELTHAELD (E3Kc), #OEENRKKR LT3
Lo (F3Kd) REPELETHS. Thbd, —iKE
Wik 2~ 3HAT (E4RA4~13, B2~4, #H5X)
NOBERENTV 2 DMRE .

DL 0SS RN 5 b, BEREEE R E T
BipEid turbidite TH 3.

— 2 RE

SEOFECIEBLICRERLEMELHEL. &
74 b Z OHER TIRAEAR (1956) ADO_Tw3 X577
400 m IZX L HBREEBIRY LT, ELALWE
WEETHS.

ARBRITMNOBEZHRE & 133 L ERES (—
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BRBRBAR NG+ EHOHSMME (REFR - &)

EREA) OBEMED THEL, =, —FEEHEL L
PLOREGEBWETIEO 2 Iy T bhs.

—BRRERE AHBEIRELEEOST R L —EN
BEORFHFITHT CERT2EEET, BEIEAHKE TS
Y, LizdoT, fEEOFELZ- & L. £0
JBEII# 300 mTd 5 (Plate 39).

TEE OMEITHIE S b Bl B 5 CIRECREL,
LTEBEGECEARES K&V, B, AL»ck
EZROLDOTHDF v— b « EEHARE - Fikts - &
BRRCE c EWAEB XY, b¥ninb orthoquartzite
BHY, Tk, CTILEESETHLORI1PbLT
I HESH, MHEBE~MHETHS. ThbhEE0m
DREIFERE cm DT LNL VR, KEWL D0
BemigETs2tbh5.

THICH LTRSS « JBEOII—BREA TOEZ
WRBUTORRBEEBRT 20 THZZ LiiHLR
T, BIXAR~EAET, KESIEKRT, 20ELSE
{, WEARRT, 205 bWHEBICIIRERE 150 cm 2%
bbb s, B HICBECIBABHETERRESh
BCEEZROEEEN L O L, —BAREE Tk
B LT -HERP HER LS D ENRBEL TV
ZENERINS.

REEEEWERE KFBEBREAEEEOPE» LR
WOBEBWHT TEHL, ZOEBEIRN0 P &h
T3, BEEEPGZY, RIERIZRY LT, Wik
RET, FNIWERE DR IO/ NURRERE 2D 2
E0h Y, BiLBR&ERTZEL DD, BT TAO—
BMERBELIZ LAY EDLLRVR, ZOREEINE

@%’E’(SMM)

X B b2k 3 LIRS
o RIFIRH b 12 L 3 IR

%6 orthoquartzite 7% K b A&

#3) HTHOMRERBE L XAER L OMOERTERICHLT 5.

 EELI~2m 0b0R%L, REVLOTYL, %
DEFEI20ecm f1TH 5. BEIZEE L THEAOBDM» S
BoTVB,

Orthoquartzite DEEDFEHITIEF ICEN T, ZDORA
oDt bbb T, SEOFETSL, bihic
AHFATHOCELIRTE R, 06 3 K~ K 6
T, AEUSNOWRIXIZLALED by, 2REA
TORE2HBIC L)Y dust ring 2REFE LD OZ—
BHEAFCTEHLZICTER Y.

2.3 orthoquartzite DIEEDELIEF M E 5D BT, £
DHEEOEN Lz ABEnHE (BEEE - Mmag) Fic
B imbricate BENLNTEENZ DY I PEER
MIcELZ. EORBOEENICRVT, Hilfick -
T, BOKREXIOEBIVOBEOELA L2 TD
BHAWEIZ >V THEH L7z, LALAERGLEDWTR
CRWTH TG MEMDERP Y EohteZ LI
T&Ehholz.

E E &

F R OMBERE IR, ME MR IR BHL
TV AR TERCDT, ZOEMIALLTEREVR, &
A (1956) 12Xk 3 LHE)Il—/hEHEIZIVA B CD
SR b, ThEFERLFREETT.

ARIBNOERIE N25~35°E &b TERT, §
BIE I N WMESS, R IIN WER O HUE 0 K>
2060° MLk, SEEROLDTIRIELAY 70° B ETH
3

BN O ERIINSS E~E-Wah s D 88T,
RFFENWARRLES, EAAGTNWERDS S EERH
HRES40°LLET, A CTRIBRICE_TY 5.

CHIRA D ERIZ N10~925°E 23027 D EET, R
FIEENWRE b TESS, ERARNWERD SO
gL AE60°LLE, SEMEFIDLDOKESHT0° L LEE
Y.

BHIEINE-SWHROLONR2E Y & 5 28, BA
(1965) HM—IBi/ MO RISEMAE <, £ O i
HRE 23 10 con 7o v LEUOmiz 720, ZD7hliEN
ExlclBRENL O RNEEEL, VWETLHZ LY
BB LORTWBR, T hbOhhicit slumping
CEBLDORPEIVBOENE LI THD. Lo T
IR LT HOMERR (B, 1968) kX Th i
V.

WiBIZIINE « NN E B L UNWRD 3 RO TERE
MdBiED, LEONKROBERBLROND.
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W EREHA B '(%23% ® 8 B

BESNEBRBEOWME
AN OmT B (—ERBER) OBIEE

JEH i sole marking (flute castestriation castegroove
cast X (F prod cast7z &) sconvolute laminationsripple
crosslamination 3k USEENEE Iz,

B, TOEMPHES M groove cast IZEIRET B LA
i3 load cast, bounce cast & L\ b D LD Sz,
RBHE LIS cast b opBlIES Iz,

Flute cast OJFix, —RICEED 5V iIdERE 232
FHIRO b DO, 0 LHRPOTHIFHAR LS O,
RRALRIZLDOREL, BSRETEXE £ v,
Flute cast D < 13LEFH 10 co FiE T, BV Dl 90
em ZRELDLHS. EiE 1 ~3em ObOREL,
Evboig 15em iciE+520 05 5.

ZOESIF— R lem IR TH B0, B 4om iz
EELOLEFEELE.

Groove cast D X 13%5H 10 ~ 35 cm ¢, Fhic 130
cm ZRELDLH S, Bk 4om BIFOLDOREL,
25cm ZEFEZ3b0bHD. FTOBESEFEE L om LU
DHOPKEST, FhiZ2em CEELOLED LN
7z. .

Ripple cross-lamination {38t % ripple mark |z k
oK bhI/MNRERIEE TH 5. B oWAEicRE
THRRERROBMEBONTEE LSS &, L
X 91z ripple mark 75 ->< & 7= ripple cross-lamina-
tion #BEWTBZLNTES. TDset DEXF 1.5~
Bem DLORL 5L HEL, BEnbDTHIem TH
3. BZEfBE® ripple cross-lamination j3{a%k21 % #l
ELE. ZOWBEREEZERERY LT DX+ EEH
LT, HHERICBIT oM ERD. ZhbofReH

N

o

RN

200 200 40

#7H Bz ALvE ¥R o ripple cross-

lamination 237% 3 current rose diagram

=

=
N

% 8K [Fl— set PYic 17 % ripple cross lamination
M IRT current

W, B7RDL S O rose diagram & {ERK L 7z.
ZOFER, WIAD60% IR, 38% AR ERT.
2B, A—set NI 3 R#FLEA—F W & 57+
ripple cross-lamination o 45 M OS KO RE % B
DEIDIEESED LS I —set Ko b 0% 0HEHAE
L. zoRzolfgRgER—FmicEdh+sz e
R ole. Lo TR—set NiZBWwT, BE L WE
LA td 2 ~3HEMETHEZOFHIZBEREY
WZ kMo
BABOIEAE (EBA) RIXEZHABNSE
ETB. ZoOHIBERNO21#E T flute cast #25, groove
cast #26 F N FNMPE L. Zh b OWERDERED
TEECZE S HER L THEEINZIEPZY. Th
BOFIRD—o—2%HD L, ZHDELDEXH T
%, rose diagram 7R3 &5 8 KNSR Lz A & Bl
Ty —FmicER L, &L LTOFMEISEEL
KFET. LER>THIEREVC L TEBEOTIERICE
T BIREY b/ LN EF R E T OMBEICRB T 5 HIT
&Lz, Zhbd2EI0RD rose diagram (Z5RL7=.
ZOfER flute ORTFANLILS BE~DOF R D&
LT, £F064% T, ZhicxtLTHFRORE? 54k
~OFEETT S ORREDIZE6% T, FIHEITHT
iz,
groove cast 71 F I LB TWHRITE S, FOEMITIEE
N-SHH#zRL, flutecast RS HEE L AT
5.
BAROEERE (BAR) CEEERBRLIVE
ZHRBENEETS. WiFOEERBOMAMIRND 4 H
5T, flute cast 4, groovecast # 5, ZhEh H{E L
7z, WEENRRVIZLD VA, b e2HR2KEAD X
5 iz rose diagram |Z;R L7z. ZDFEFR sole marking 73
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BEREEBABOWMGHEROEEEE (RIEEFER « K L)

o7 flute ¢t FITRSENOFE

o Groove casi ¥k ¥ EAOFL

flute cast

B groove cast

HI0K EFBAE (bER) cBI3EZ2HERABOERAO e —XFAT7 7T A

o7 flute cast
o Groove cast
o7 Flute cast

o B ] FERE
A =" Groov cast

=% ERE

JEZE

Rl

e

) 2 L
HIUE FAE - E2HEERCADRZ Y-« v— 7 0BBBALERAZTTH
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HwERENNAR (BE28BE F 85

B BRE
N

EE RE
N

.| flute cast S

2! groove cast

FI2K EBAE (BE#ER) Rl 3FERBICEZBREOERAO e — XX A7 5T A

RIHMAIVIESWRLENE ~DFATHS.

BEOE ZHBELFHIRN O 3 H K T X flute cast
8, groove cast 1 ZEhZRPELZICTERY. £ D
TEBEEERB LIRSV LD VR, Thb g
12D rose diagram 2R L7-. ZFOREEIRIHA
IEEES S EADEMT, HEFEORERE LH40° K
ZR->Tv5.

E =

BABFEET 2MG+HREROEHRMIT—ERESE
BZLTLETO2 203 TELBIENTES.

B HRABHERER

ARRBIIATR Uiz EEp S turbidite 12 X % HEEE T
B LiximEEEC L, BABOIGIE T 5
B/ABTHERE 12 38> Tl sole marking < ripple cross-lam-
ination (BIE « BiE, 1972)EY 55 OW ¥ [ 5 HE
W OBEFG IR LERT, Thi R0k
W, bbb ThThS. LT, Bbhic, &
Fan o OSBRI OB BES TH o722 2305,
—%, BABOBEMILE + 3 BANERICREET S
B2 BRBOERAND S 2 OREY OB X, *
DRES B~ E-HAE T, Bb 2 IcEEE~
EE»OREBYMME S L 2R, MRk i
VA, ZOFMIESFERINOFEIIEE—ETS. &<
ThOEERE OB E IEREREON T HERERELD
BODHIC L —&T 5.

H4) WHMERHOMEREEE IADNS ripple cross-lamination
ARTE FiA & O FIAERHEREE L 13 & {FATIT 5.

Y LosE L ZOMOMEREN L Z L5 BRA IR
ZRVTIE, AR XOE LT RE ORI €D
BB OBBEIR—FmEr v i, maEsIdto
2 A ISR b D L RSN D,

—EREHEE

—E BB ) 51X orthoquartzite DEENREH L, FHkEE
WMEEOREFICEIMBLLT, BLEETHS. L
LAaRs, REBEZ, orthoquartzite HEDEHE N &b
HTENAT, 2o FRERTAEER imbricate 73
C OMBEEERRN L. LienoT, SE0OFHEE
TRE SRR R R T s 2B s Lk TER
»olz.

It B—ERBR D orthoquartzite BEDEFRIR IOV T
1%, SEE=% 0 orthoquartzite &P ORI (FE
BTHaIbrrboTHBHNISHEShTY3) &
R B S MR OB « B B i
BHEEL L NKBITES. £0kdiz, I ortho-
quartzite Z S HHEN LR IBICLOWT, Tt & 2 —
BREBPORBEES I VEI»bOfaERLcEL
Th, 2B, 20T L7213 T orthoquartzite H3EF J5kE
M bEBHFES Iz LEHELIS WTHDH. ¥
b —EBRBHEENICE X, BTFLLEE» Lk
Lzt BB RO RTETE RV 2L THS. Thbbd
dbhse (FERMEER, 1969) % DR bHHE &
.7z orthoquartzite 73 ¥ & Lefe— B RBOMN—R
BREHERICEVHE N TE.EE R Y, SeUE» 5
P -T, BABIHMT 2 —REBPCH/AL, &
WL EDEBLORAEVILREVRLTHS.
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BERERBABOEGE HEHO#EEE (REER - KHH)

¥ & 0

SEOTHEN GROEREBBZ LN TER.

) #AEBIVEZHREROWE turbidite ~ flu-
xoturbidite Tdh 5 5 .
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