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3T, BTREERAF O bRz 1000 m PABRIC 72 2 2ME A B 0, £ 0 EEOKE 500 m £H:1 & TO IR
SFRIELEE» LEREFISETONMELECHELAETTOTEHICEL, FFED FLBIIESL
EE0IBA,LOREEOHAW DOV E. AKE - BLHELEORM, BL4EE - REHEOEM, B
BZI& 0B[N & DBEORE I, EREOMEIIENTIIEIITERLHLTH 5.

S OT R ERS] (N, 1897; BT, 1955; /N6, 1965; Jll, 1967 7o &) 13, JuM
BEOAKE « WWEABMEE THiehBRELTWT, MM (KFEAD 2»5IHE, FHE=%
e wHiEH o [BEAKILE (RIWCHMAILFE2ZE8T) O 3®/m /LS, AKBEREEE L LD
HAFCBL TS, AKEDOHT « BB T 28E (X8 31 & (1898) nEEED [AX
Bl CIUEs BEIAKEY, BEETYHE FHEXELTH0L50ARCRYT, EBUE
W, BEHIIUE - S6 - BomEE2EL, IWE#FEE2 o< 330 klE, EHRIRKEDS
MHTHD & L. WHIZY +— VA& 1 v, B=fWE, BARTLUE, RKE, #EE WEE

* REAEFEFRAEF LAY FERE
* CHMERERBT




2 oIl A ke b E O

XS, WEBNECFOSHE Rl 205h, v+ —A A& A4 ViTKRER (FER) O
D LRI, TOBEHEBEI RS, FLOMBENLIEFAROFRIS - T, BlED LD -
TWh LS5 b Rz, HEEBRTREVDEVLIRYDORTV 5.

Hanzawa (1935) (3IFRERFIE DHE « M OMBIC BT, AKEXHLRAEL, BF X TA1HIHE
Z, BRBE - RERAOKE - BE (k) BE - B XA JHER L UEEERERDCX S L
. ZOILERBHOTHMIRKENS - WEEA I YR, EFRRILAEERER L OBE
IOEs. THELrLIBEMGELEL, BEOHE (VX 5 H2) B (Miaoli Formation) 1248
#)7s Chlamys satoi Yokoyama g1 Z ik B L1, 7o, Hanzawa (1935) o EEEERB 11 EAL
TEELLIDELEEREINT VA, BE (1898) DB U ey + — 1224 VIR eIV 5,

Sasajima and Shimada (1965) A KEDHE#H (% U =) fHEOKEORIEOERERMLEZBIEL,
HREAE « AIEEOHHA L L, #HECET2E8HOBE L HHE T, ZOMFOEEIITD
WTHRLE. COMRIBELRERT IR TS, £E]S (1972; BHD, 1969) (XEIFHE « HER
DOFAERDICERMFERRICE T, AKBEDOERBFH2ME (Bbo) BLFY, ToHHLRIA
HArmalL, SirERL.

SEIOEZ LOTEL, 1971~1973 FOMI Tt - 72b DT, £ED 1A, HEZZhE2EIK
FEFEMMEY A REOXRENEREE L L. ERBROMBMSKE AT IR I EEIERA
HEAF 3y 7 AFEOEMOBERBERRO—T L LTI, TAKIEELDEMCEIEX
FOREE « FELEY - BYEYW - MHE - ElES - BUEFOZENSIN L. £E L0
L 7o KILE OB RF IR ingEsh =, K-Ar E£RAE (I E B X, (LA OB IRHiFES - AR
EEC « BFRER) - EILERE - BEHE= - HEEHFOSRICEERV L. X LDrHi-
T, ko, EFRELZIILS, FIAFEHEFHEMPFRBOEKE L UHERKHE DO KK H
FER, TIRER LM REE RSO LHHEE « SRA¥O/NHER" « REAFOHIREREDHK,
US Geological Survey » Helen Foster &z 2 b EE B R 2B . Bt Cr ERNRFEROF
IHEKBREERKDBEELR Ih> TVl &, IOLREROF OB NIHEBLZ ENTET.
PEDEMICELS BILEBE LD TS, ok, FHARAERO —MIUHARFHERL H T 1.

II. B8 s S URFKF

AKEDOHMIBELCCRETHIREN L, oKL > BT 5849k L CEFDIE
X oA BEoEROME (Bh) IR X UEHOMBEOTER OHS TIIEEIIRELT,
I EEGRCEATWS, tEROBREAKEYE ETHIEREBY LD, F~BHciEy
FETHHBEYYES. BREMIVHOOABKIATHE « R IOWE - BREFEFERY B
B3 55, BFHEORTIHAH. BEOWLMISAT 2 OKIER X OCBRET, Zhbilk
BRI OMEHHERYOEBE A L T 5.

TDXSTeRE DHREND, AKEOHBHIRER X MEMHERY L, ToEBY 2T
DEX2KNIND., EREITE01I, RIUE XRE « MECE « WA 7 & O KBUEE L R0
BEIOVEAD, TORBIEF I, BHOMBE (AR b & T 5k L OEBOHK
Frica o Tofm$ 5 KILEEAR TMED D, hb EFELCAREEEMRT, Lo MRl
BE DL, ZoBEMBRED LM RS it OCKILEENEL 52, TOBRIBEEHTSH 5.
ThIo KIEE & EAOERAERS « KILEBH - OMOTRESHEIIA S LERY b, THEBDOD
< BREC MBS 7 Ny v TAHTEL, EHoKILEE T CHTEBICEED > T\ 5. &
OHBEIZZ DL > It AHE L REBFRLD IBRR S TE, THLLIER, FMRE (ALK B -



T e Al TE = ——

{

KR .
A KKARKARKRAAANARARAAR NRANKAN

4.«/)/ \7 ‘ m‘

7:2.2;

‘ \qud?iﬁﬁdé a2 A AR AR AAE ,x:::gxxxm%mgﬂq
L

L R SRy NS N AFEAR
e PR R ARRNAAAAAAAANAANAAANAAAAANNAR ARARRR W¢ﬂ<'<<<<<ddn1r1.<\.‘l\ﬂq<

|

\ - D . -
/ i e - e PR A KRR N AN AN AAR AR K RAR ‘;\4%431,

AN
1A
TUYATAZ AL O N AANNAN AN AR IR A NAN AR N AN A
U RAZAL O AN ANAANA NN RKNR AN BNRAN AR A
AATARANAANANNARAANAAANANANNNNAANANAAA A
ON AT ANNANAANNANAANARANNNANANAANAAAA o
esu’/A AMANABAANNAANAAGRAAAA A 1 i v 2
JANRSATA VA WA SIIAANN AN AR A A HR 3 it
GATAIATA A A ANAAN A AT B > . Ogamizaki
N A AAANAANR P WA T NG N D W
- ———
?i): LB 4 > 3
AL A KR : K
HaWyYs 209> )
v
VVVVY
VVVVVVYYY

AR
AN
Y VVVVVVVVVVY VY
VY VIV VNYY v
adekaruyy Wik

»oﬂ 40 .,Frm«m?:m
A.é »n
0 " “Yokoatejima

A Amami-Oshima P
Kikai-
a@s jima
MY YV — A
Al qo.‘_m:_,:‘.m
- Tokunoshima @
LEGEND oqu@:_mb
m) ":o<uw_3“ 7 Qohn:.o
_ — _ [N
A—1 E—1 >>>>>>>>>>> G- i zenajim; i ~
2 2 },>P?> 2 S , Ag 34_:=ﬁ_m__3m ®
- - - o unijl K
TA ! 7 Okinaywa.qunt® Okinawajima
-3 =3 A —3 Ny Kumejima¥™ =
rrecerr -
—4 -4 e moar.m x:_ \.n\\o anmﬁompnao
-5 F- Uotsurijimg, Obisho  “sekibisho
-2 H -1 5
. %ao
B -3 -2 % sun v
— ko~ ¢ »
C—1 ¢ W o™ hd o
—5 - » N Miyakojima <
T2 Eegese ool Iy, 7 g __, 7 44/1
00000 S —— 1 0 0 7 2 3 4km Yonagunijima ) ﬂn.q:mam_:am ﬁ 44/(/ )
D — \.\\ L L L 1 I mosgmmma.mmm”v‘.. X/ Ishigakijima ,
m 2 L @a Tonobaraiwa a:%.».&:ﬁ:Bm i
Fig. 1. Geological map of Kumejima.
A-1 coastal plain and alluvial plain deposits D Oha Limestone -3 Maja Formation, alternation of sandstone -2 Aradake Formation, andesite
-2 beach rock E-1  Uegusukudake Formation, andesite {Uegusu- and silty sandstone -3 Aradake Formation, tuff breccia
-3 reef kudake Formation in the profiles) -4 Maja Formation, conglomerate -4  Tokujimu Porphyry Member of Aradake
-4  emerged reef -2 Uegusukudake Formation, tuff breccia -5 Maja Formation, sandstone with calcareous Formation
-5 dune sand -3 Uegusukudake Formation, basalt concretions H-1 andesite dike
B the lower terrace deposits F-1 Maja Formation, sandstone (Maja Forma- -6 Maja Formation, fine tuff -2 rhyolite dike
C-1 Kitahara Formation, limestone tion in the profiles) -7 Maja Formation, pumiceous tuff I-1 dip and strike

-2 Kitahara Formation, conglomerate -2 Maja Formation, silty sandstone G-1 Aradake Formation, dacite -2 fault
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Fig. 1. Geological map of Kumejima.
A-1 coastal plain and alluvial plain deposits D Oha Limestone . .
-2 beach rock E-1 Uegusukudake Formation, andesite (Uegusu-
-3 reef kudake Formation in the profiles) .
-4 emerged reef -2 Uegusukudake Formation, tuff breccia
-5 dune sand -3 Uegusukudake Formation, basalt .
B the lower terrace deposits F-1 Maja Formation, sandstone (Maja Forma-
C-1 Kitahara Formation, limestone tion in the profiles)

-2 Kitahara Formation, conglomerate -2 Maja Formation, silty sandstone
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Bt (FU =) B FIBHE (52T BLT5. MERBRIRTMOKIUERTEN: X
OCRBMZHML, ERHBRIINEABSC O BHEMERE L VD, EErodtSBicrF < om+
5. BREMOFIBERZEOIBCEL S T5KILVERTHH. BE (1898) DUz + —
NAZA VY DERIIEKRE L THELNCTAEI ENTER T BALOWH U5 L WK EED
FELGCLTBEPNEROBHOBER LV R oh 20, ME L OBRYEETL 2 L3 TE .
FONBEDORIHLRL LHEETH HEEIE.

By » (KMA R T 2B, AKEYT LU, AR REERE L EHERDRE L
2KBNTED. GIKEDERT AEREREOIBERCIESREL, TOHEEHF~DERIT & S CHE
LT, BAAEBREOFREE TRHIOLIS. ERBLOERCOBRERORKENR LIS,
BrsER), MR TEFOMEBWIIE I VR - Twb, ThOOBRERIRESE R X - TS WEE
ThbH. EMOLE (O « HEE (Le/cl ) odticizE#EOBENLR SR, TORETD
RERBENL, BEFOIBEMOGOLAKEBbNE. BRECIRKENSHTH. Z0OHA
KEZLET, HNOEREL > TV AR TEDTETOLD LRFIZIND. MAKADEET S
ET AR, TOEMY O OMDE « THRETHLDOLHEL T, BEED S DH TR,
EOBPIIA RET DO EREE 2B, DL hFEERENS, BErERTHERY
341, FAAD, B (3513 AKE « LR (F12i1n) B - Bl L OEMNEREHERY £ T 5.
B AKEIERWRE & Z0dtD 1 F 2 v ¥ v+ IDLGHT 5. LEBIAERTIA RETARKE
L, FOEHGTHLME L ST, BRI OEMBREERYISHANA BT, RERELER
el ZANEL, A CBEARE 2D LRI TR, ok, Bodt#iic, & 80~120m 0 F
MR eRA RET HD, REMEET, BB R T\5. EMMERY I ONE & RKEM
B2 D, HTHXSTIED 5D, BKIATHE CRIKE) - GRERY (W) - FEHEREYD (B -
FURHERY (WED - EHRY () tEPRBI-h 5.

UEoBFESCH T, EH » FLBEMB IR0 ERER (Shimajiri Beds; Hanzawa,
1935) iz, 7o, BURAKSE « LEBIHERER (Ryukyu Group; MacNeil, 1960) & ¥ h 5.

AKBZBITHBFR 5% —#E L T Table 1 iw/R7.

Table 1. Stratigraphic sequence of Kumejima.

Geologic Age| Group| Formation or deposits Tickness Rock or sediments
Holocene Coastal and lowland Limestone,sand, gravel,
deposits 8ilt
Unconformity
& Lower terrace deposits 1 - 20m | Sand, gravel
§ Unconformity
Pleistocene] Kitahara Formation 40m + Limestone, gravel, sand
r— Unconformity ?
Oha Limestone 10m + Limestone
Unconformity
- By Uegusukudake Formation 300m + Andesite, basalt, tuff
CE] breccia
Pliocene Eé ~—— Conformity
4 Maja Formation 90 - 220m | Sandy siltstone, sand-
a stone, conglomerate, tuff
Unconformity
Tokujimu Porphyry Porphyry
Miocene Member
Aradake Formation 300m + Andesite, dacite, tuff
breccia

Inm. & » & ®

1. FRER (Aradake Formation)

AKRBOREE, FENERAHOMBEMEYERB L LT, BE—F & e+ 2808 (¥
T) LXK, BOREMOLE « HBEISOEI 160m oFMt, FiH (FLF0) - BEW (/s
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KA E) Mok, FEOE, MEIRLEES 219.7m S (5 X F/efl) K Tollk, B
REIRoMmT 5 KEEAHRER s, B4 E T, Frh, KILEHE - BER
LB « BIERE « RIEERKABEDIECE D, B~ 20° BiREM LT\ 5, THOXK
WA ENGERE L, SREASEEORUERE L DY, EUCBRKAREYES>. Lok
MOGRZIVEBEIEBREAOHG YLD 2RBAED NS, ZORERZIEIERF L EL
Fiafids IO ENCELAIRIUEACIEERBEERYETS L2505 5. —RICEEER
BEEORILET, LZAIYD, MACREARILEIBRALLES RDBbh, Kl
WIBEREYELTV5. ARECIMCEBCELIWE S - T, tflnEb 50, ZoH
XodtH T2, EEEo—Ho KIUEEDOTIIE, XLICEBKABELDS. FEME « BRI -
BRE « LEXFH N ThomAToRIE L, BERAEDO L D L OBERIIEIC LB -1
D, SEOEENRZ LD TEBEL VDR ETIRRVDT, BFHL, AEEZIUEL D TFMEDOLDT
s Bl s, BRI TIRBEER # £ EATVW A, TO—EO KILEBEOREE 1 300
mpEEROo bR,

BEOFEBRCT > THEENSM TS, hx bz o afhidxERs LT, WRERBD b2
O LBEEEE L s. B E T RANAEIE T, SREEL I CRKEL, BE - BRI
EOBRRYHEL TW5. BEROIH TIHERER - TEEAOM&LAE L, FBBETaw
EHEAEL TV, BIRORIUEBELOERANEETE S LAWY, BWBTIREILEF
CEALKLRAEZRLTVS, —RBREZEHL, BRE -BEL - HEAYEL, GEAYH U5,

B ERBORIEEEC OV THRIE S hutc K-Ar 54813 1,770 HER L 00651 HE, + 7 2 A8
BEBIOVTIL L, 260 FETH 7o, FRBEEMAARIVCTRIIET, RUACHES %Y
FTHEONEEFN T, OB OWTITR b D% HED, HRENR « HHESITOWT
RHICHEICREINDTETH 5.

BHE (1898) v v —nAxzA4viBbhndbonBROWS, WHEIOILE? S BEFEIC
HBUHEBELChTHCRbh. B200m i, BELULBRLL, EEX#HELE D, B
FHBKEBEDTHEF IR ETHAH. ZOMEIT T 7 ¥ A HERBO AR CHEL TWT,
BE L zoMEBER TRV L Bbh 5.

2. W#RBE (Maja Formation)

BEoEM ST AEREY, WERE#H» SZOBHHFTTo—HrERe LT, EH
BLts, MAMIKTILRTHIFKOOBHE L -HWE YV MET, To EMICEREDEE
BREKEWS (EXH10~15m), WE L BERBIAERS. B#EEOEFTIIIh bOZBHH
BEBOLZIUECTEEGZT Ay P LTWHDO1EBEINSG. SHEEFRHFORRECET AEET
REZRIEBCERTMOBE M FENEL, BREOFI 6 m o (BEH L /cad ) OBEKE
TRZOEMORKEWER IUWE YV P EERECEL, dtREERCRERKEDE LI
HZDB, BTMOMEY LV MR ZOMS L ESTBEHCOZBHT D, GKEWEEZO M
DHBIHIAEH L <HEHEL, BERCGES EWEREILHET L L L) RIIEOBY
SLLoEsd. BEFKLELOBHOMBERBORIUED DL 2B L OMOET TIII RS
AT, Ll b Ddbi~, BRlo L DREH~, ThZn 3~10 HFL T3, CoEEHOE
IS0 M THERRBETERERE, A M ERIWETEKAYEL, EEARET . LEKR
T EIRIE EN &,

RO EMCIHBEOCK~EBRRKOGKEAR*FUE I Im oMNBENELD. ZOW
B EFAEEYLOMBE A VECEBT AL, REXSFTREILEL, FLEHHTEH»HIL
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Fig. 2. Columnar sections.

a silty sandstone m cross bedded

b  sandstone n undulatory

¢ conglomeratic sandstone 0 unconformity

d alternation of sandstone and silty sandstone p tuff breccia

e conglomerate g andesite of the Uegusukudake Formation

f calcareous concretion r andesite of the Aradake Formation

g shell bed and abundant fossils s  basalt

h lapilli t  concealed

i tuffaceous u  horizon of fossils

] fine tuff v horizon of fossils traced into the figured col-
k  coarse tuff umn. The numbers given to the horizons
1  pumice correspond to those in Table 2.

W RESCT) AEETO—HTILER IS, ENOWE YA FEREIH 30 m €, Higr
BoRBFRKATEBEYRL, ERCABMNERKEY 23T, 5K EMRKE o0
WE LY, BIbE®S &L, IWE « KEME TR OWEOTRICEBWENRET 5. BT
ZIEETH~FRMABCHE. ZOSBWEILEF~EIRL, ELd, ToB{fict
ORI cm OMEIRKEI LTS, COBRKED OB ERIRENITEFTCE XK 10
mTHHEPHFTARBEEE 720, O LMRCHBOMENERD., Zoh~HWEIRBN
I EHRELEL, RIXBEIREETS. EX0mULET, AKSTBEL, BRABETRFLER
DEERA I NIHBBPLR 0% b0, ToMEO LRCERBERKE N IZITNA. FANIEL
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cm BT, SEVREL2RBETS. BKEOEII1I~3m TH oA, BOMC TmicET s
IAHLBAH. COBKERIIUWOSOMBITI I HELELR, KIUABREEL D LEALH
5. Thib ERBRKERE L rE LD, T ENEFILRER O KILEND 5.

EHE S —HeomT 5 EERoMBIL, 2177 m G5 I el ORI E T, RO DL
B BERB OO ARIEIICT Ny P LA LREL T 5. Z OB TOREIIP 5 R0 B
L7ehi s, 3IFKERG LR EF AR LTS, ZodtflcilEZr St ~, BECEH
o EXEATET 50, oML O, MEW»LEEFCEIREFN (hThd) ke
RAHMEY D - T, kB, ED, ERBOSMII I T—AM TV 5.

BIEEAT A A HIAETEIC L, BIERORTEBEOWL U S LWAKEWARSIOZTN L b oG H
ST AH. FMEOET, RIUARAYEUEIR M oBELNMBEREDO L RERCDOY, 0 M
CWENPDD., T TRABEORET HWERIGHK L VEL, ECH~NEILXHELT
BA60m U bicES S, MoK TED BRI T A FREERKE I DK TiliEiEd
REFICIZEND. BWEOEMICIIBKEOHEY LV FEIDOY, REBCIIEY 2EHSL.
O BB EHNCE X 3~5m OABRIKE L XREBEVERS. ThOXFILBERBRORT
BT OTHD. ME (KB odtH T MNLBEOELVWHERCIILELS S,
Ammussiopecten praesignis (Yokoyama), Chlamys (Mimachlamys) satoi (Yokoyama), Crass-
ostrea gigas (Thunberg), Panope japonica (A. Adams) 7c F %< 4% h, & & Ostrea % &3
HALAKE L O Chlamys %% & T HLERIBERD LD, MELLHEE (0L 1 ) €
GTEECBH T 2 EHB I —McdtE H~ 5~10° FER/ L, EHrFr et R—ma A o/ g d)
LT3,

BB IR T, BEMAK 2OTMIZoL F EEEAHSHERSIUBHE Y L P ENEH
THEIANDY, BLEXEATVA, BAHMAEOERB TRCRETIABROER L E 2
bh, ZOWHTIRCEERL T35, EBBMMLACES, BILADEMZELE - NMEH -
HKBr 7,75 vr bk EolbArat., TEREY—#E L C Table 2 w7

Table 2. Fossils from the Maja Formation.

The numbers in brackets correspond to localities shown in Fig. 2. Anodontia sp. (21)
Meretrix sp. (5)
Mollusca Dosinia cf. japonica Dall (13)
Tegula xanthostigma (A. Adams) 17) Paphia sp. (12)
Natica sp. (7, 20) Tellina vrrurosa (Hanley) 21
Cypraea cf. arenosa Linné (22) Panope japonica (A. Adams) (12)
Siphonalia sp. ) Panope cf. japonica (A. Adams) (21)
Nassarius caelatus (A. Adams) (22)
Nassarius sp. (11 Ostracoda
Cancellaria sp. (5, 20, 22) Actinocythereis n. sp. (23)
Terebra sp. (19) Alocopocythere cf. reticulata (Hartmann) (23)
Conus sp. (22) Ambocythere n. sp. (23)
Acila divaricata (Hinds) (19, 21) Aurila munechikai Ishizaki (14)
Acila sp. (19, 20) Bairdia sp. (14)
Arca sp. (15, 22) Cushmanidea subjaponica Hanai (14, 23)
Hawaiarca uwaensis (Yokoyama) (19, 20) Chytherelloidea munechikai Inshizaki (23)
Anadara suzukii (Yokoyama) (7) Cytherelloidea sp. (14, 23)
Chlamys (Mimachlamys) satoi (Yokoyama) (16, 17, 18) Cytheropteron miurense Hanai (23)
Amussiopecten praesignis (Yokoyama) 8) Echinocythereis bradiformis Ishizaki (2, 23)
Spondylus sp. (7) Leguminocythereis hodgii (Brady) 23)
Ostrea sp. (5, 18) Leguminocythereis sp. 23)
Crassostrea gigas (Thunberg) (16) Loxoconcha kattoi Ishizaki 2)
Crassostrea sp. (4, 15) Loxoconcha sinensis Brady (14, 23)
Venericardia sp. (20) Mutilus sp. (23)
Clementia vatheleti Mabille (12, 13) Neomonoceratina delicata Ishizaki and Kato (sp. MS) 23)

Clementia sp. v Pseudoaurila japonica Ishizaki (gen. MS) (14)
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Puriana sp. (14) Globorotalia ( Turborotalia) humerosa Takayanagi and Saito  (2)
Schizocythere kishinouyei (Kajiyama) (14, 23) Orbulina universa d’ Orbigny (8, 10, 14)
Semicytherura quadrata (Hanai) 2) Sphaeroidinellopsis cf. subdehiscens (Blow) (1, 10, 14, 20)
Trachyleberis n. sp. (23)
Xestoleberis sp. (23) Pollen

Castanopsis sp. @)
Foraminifera Juglans type 3)
Globigerina bulloides d’ Orbigny (1, 2, 8, 14, 23) Podocarpus sp. 3)
Globigerina decoraperta Takayanagi and Saito (1, 2) Quercus sp. (3)
Globigerina cf. dutertrei d’ Orbigny (23) Trema sp. (3)
Globigerina falconensis Blow (1, 14, 20)
Globigerina cf. vignalli Bolli (1,28 Nannoplanktons
Globigerinoides cf. conglobatus (Brady) 10) Braarudosphaera bigelowi (Grau and Braarud) (23)
Globigerinoides obliquus obliguus Bolli (1, 2, 8, 10, 14, 20) Ceratolithus rugosus Bukry and Bramlette (6)
Globigerinoides obliquus extremus Bolli and Bermudez (8, 23) Coccolithus pelagicus (Wallich) Schiller (6, 23)
Globigerinoides quadrilobatus immaturus LeRoy (1, 8, 10, 14, 23) Cyclococcolithus aequiscutum Gartner (6, 23)
Globigerinoides quadrzlobatus trilobus (Reuss) (1, 10, 14) Discoaster brouweri Tan Sin Hok (23)
Globigerinoides sacculifer (Brady) (1,2, 8,10, 14) Discolithina sp. (6, 23)
Globigerinita glutinata (Egger) (1, 2, 8, 10, 14, 23) Helicopontosphaera Kamptneri Hay and Mohler (6, 23)
Globoquadrina altispira (Cushman and Jarvis) (2,8, 14) Helicopontosphaera Sellii Bukry and Bramlette (23)
-Globorotalia (Globorotalia) cf. conomiozea Kennett (14) Pseudoemiliania lacunosa (Kamptner) Gartner (23)
Globorotalia (Globorotalia) cf. tumida (Brady) (10) Reticulofenestra pseudoumbilica (Gartner) Gartner (6, 23)
Globorotalia (Globorotalia) pseudomiocenica Bolli (14) Sphenolithus abies Deflandre (6, 23)

3. FTIWMER (Uegusukudake Formation)

AKEDFRAIIC ST B KIUVEEY HBEROFIBEME—S2ER L LT, FIIRER
ET5. BEIHI0m ETS. WELLEBEYETCFIRILF 15— T, FIIBER
DETICER 3~5m ORKABENDH, TOTHIHBET, EHBEENOBDE Y L MEC
BEBGBECTEL-> TV 5, BKARED ECIE XK 10m 0EHELREREL ZREOEEN
Hith, COXRERS IS HEELE AR IUFHR (RS TL) « EFXNoIFDOR LI 4
AT5. FR e ZEFNHER IR FEER T h L b TR b @ERERERLL
ERIVCEERKABEIBHEL TV, CORTTMNORUBRPALARY S BEAYL S, X
RE O AL 3R AE O B EH D FILRE  TOM T, B 5~15m 0 X0k A
IIIAT, P10 BORIUEBEVELD, REMIEX 100 m t R SEKARE LY I ATILE
D LM ORIUENBHLTVA., ZhL0RINERIATFHEEERERELGLRILETH S
LEHROBRTEOS DDEY, FHEOEVGEKABED FTHOLDRIXREET, BERELADA
AEFEALTEEAXRETHS. RUEBED YD, THOLORMRARIUET, ZHIEED
TREL S, Fe EBobDoRT L L TERELREBERTILUET, LCHRREBEBO X < RE
THL00HD, THIEHCTEILZET. LRI ThsXREL Y 2B TMNORILEIILE
CEHRREEN I CREEL, FUBEEECIMROERVBENCLTFTCEHRL, ©LBLS
ALTWD, FLBEBIEOIMFROEVCEHEY HDTHMAL, —HICHEH~5~10° FEF L,
BEIBMTHE. TOEBSIVEZRE CRIEERCARESISEbh TV 5. Eodtimfiiaci
BEORIEBRARONES, FO5 bRETO S DIIHREELTL, WMEETHHH, i
TRCFLRERBR LA ORKELR S BERL IS LU - EERY &>, RO BEERE
BRCAREEDOERVRE LR B, ZhiBLHLAKHOBALBbh 5.

RRECIERFEN IS BELLRLE SML, LRBEREBEREOLDIIL, BALLTH
bh, ROXRRESHIBEINR TV, BENOL ALV FIIRERBCET2b0LELLN 5.

FILBER O kKILgc > THIE S uie K-Ar 4002460 FER L 0550 FETH -7, ¥z
NBEDWTIT » L BRERALOTER R, RETHBRERD 5D, 1 BXRVTTXTHEFAED
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BWa R LT, OB THD TRNSD, TNOEBRBOBILAFHORNS &, BEBLAR &b,
FILHEROBE RS EEIC BT 5 Gilbert FREBEICHY T AL D EE 2 Hh 5.

4. BEBAKE (Oha Limestone)

BIRE L ZORMOBEAF 2 v v+ IR IKBEK LB BRAGRKANEH TS, chEBIREA
KEEWS, BRESILETRESBOMNE - BWHE AL VEDOLNIEAEEIZDOD, EURMWEWE
LJUOEBEELNS, EWIEARYT L, SATEREUAKET, EEBIECCWELRD,
AKERBYCED. ZORKECIBR/EROEATHMOFBAN EHANCSE . 20X 5 E
HOIBEFEOEZEDOARERB R X O 0EYBORIKE (), 1967, 1969 a, b) <, HFERE
DHBEAKSE (MacNeil, 1960) ELL, BT ThAbICHEEIRDL LD LB 5.

5. Jt/RA (Kitahara Formation)

AKEDOIBERIALS SML, BIHW0m UTOREXBRT 2 AKER X 0L OIE « &
EME L CRETHIHBEY, EHIMHERMEEERE LT, LRB LTS BEHfaoit
FERBIABIH»EARBELIVRY, LM Lo bBEER * &< FUEST L, SAT{LAEZK
BILEUHMB ENERL-TWAB., SATED Y B EIkEBE L TW5 Dt Porites O
BHTh5.

O FILHDOAD SHRE (At D) TR, FLBEBD KILEEDO > ARHHE
DTEHIRBIEARBECD > T b, Z 2 THERBOTH2~10m i3 AKSCBE I BET
EHWERIKE LY, ELRAKBEYEGEY SISk TRRELRD. TO—H
THERBOF « EHCRFRO XA ACEARRMEBLF > TBROBKEBCHKHLH TREL
TWBEZANEL, 2o IERMAEOREROIATMEEXESSUMTHEMTS.

EROBEMOTES « BEFHEI T, EEBIERBEY S » CTFILHBCO), ThiRXhBES
TRFILEB»bikich b ohT, WERREYETHARBRYT L L TIATHWESE ST X
51t h,. TONADIAZEHGLIBREMEBYESLDONL VWA RHKEIIHE > Turou,

Pash « BEURCTRILEB AR clE, BRATRKE LD, AKETAKERY LB
B EHh, EERLLTHRIBDEATHS. BBIRLE - ZXREOHB I VS

JEEB I EEOHIE T, B X 20~50m DB EYER TS, COBREYIEREBRE LS. BEOA
EEEH D, LEBOAKENEBICET AN N Y — 2R XK EETS. LEBOAKS (LB
ST, BHBETHHD, NABSIUHBAIBHCBEL T, EEOTREFEIIE > T
M5, Zokd ROt RELVWSDONR LR, MAToB I, AU Eciis
DI, FICI D bS5 -5 VBB IR TV A, Z0IRh, BREE BB, X < REL,
K IAKEELE LTS, BEod « BEHOFAKERE X v ARy 0dLEEER, HER
CER8mMAEE TOVS L AAE . ¥, BHROIEBREICIBHEYRSDIDLDHH, —
BRIZGMHIITREROTH 5.

6. BHIERE+S & UEHSENY

B0, RBEX VEMCBENFEET S, chbr—E L UEMERE L.y, (EAB
BRI REBSHXOBRICI CFEEL, DEHVE L RVDEBBLH-TVWBLEIADS. dt
R ORKAE SR TIHMEMB R ITBETH 5.

EFEoHom 2 140m Ko/ oBHEC I EHEE OBBARET 5. BIRIEET, &%
CEHTIMRERBICHERTS. F~EAET, BoHCBYIIEL, B/LLTW5. FEORK



WEHEBEAKXKE OHWE 9

WL OMEIRIAS BETHFEFOYETEE D, NEL T - TWT, BELEMERRE &THED
bDEEZLRB.

7. BEH L CEHHERY

AKEDWRER I MERICIZAKRE W « B EVHEL TS, RIZFLVHDIIVHP 5B
KIAZHET, BORBLEAChl-sTRETSH. BORHCEL DU LD EWRTTHEkEZE
L, EEH 12 km ic T 5. HERRCIED AT CHEKT 52, (EEIFRHC208 100~200 m iz 7 » T
KT 5. ZoIATEOIUDAlDBE I ENSUTE 50, BIPRDRAIIE L, BodEL,
—IrM s L tER LS bbb Twa, @Bl Lo KRz~ 7 2 T EFIER TV 5 05,
CIDHLEMEDOREE TOMIZEAIAZTENARTITWT, TodtflicX7: 585 T, RAORH
DHEENEL . ZhI b ILIEN, BRI AMICIBEDIATEN I S EEL TV 5.
BEDORHOEHEICSY SATELRETSA, BAKL Wi, MEBHOEBEN?D I A IR
BN, FROME CHIRRL, TIrLBEMIFE TIERMICREL THKT S, ZOBREEC
LRSI HEREL, IATEORENR OIS, B o E/EKE (tidal creek)
A v A FOFELLEARF, IRCOOTERMZED, #5944 (B ODAMEE->THE
FA (AEID OFENLILIRERIEDY, EFNoMTITEACH? » THEBICEL 5.
4y A FITEBFCOVLHEKRIATHEROTBEL 202, BEESIEBOAKET, By
2, —HIIWECRPbh T 5.

EDOWEmOTESITH SR T T TRALER O AKE B RE L - EfEOKMICEHAIA T
BAROIS., Eodtfhar bR CRBMEOEBRIFIRERE - E3E - WRERB L vy, £
DHBEEBICHEK XA ZHELREET 5.

HEMICRFELREET S, TOMBERET2ERIE 2, HEMALIW -TRIDKD,
BIRYERTAWBRY O TS, ZORFOBREIWETH L. BEFFRIOEL, &H- 5
EsBREES/IEBECREL, BRELTVWIPDEEXAHE-TV5. BRI ZOELEDEROEBEL
WIZE K RZEL, TREHMGICORAbRS. BRE - BB VTh EoXIS 2 Ekkd
nTW3, Thb2E50MERPFRITNLEEORENRON, TOMBRNE—TlhhoZ &%
RLTWA, Thb2B0BERICIE, BOFICE—F «rmy 70ORENRONS.

IV. AXkBnihE T » RS

1. HEFK

AKBWBHTAERE I, 0 X 515, 4 KAZhs. Thbb, KTUOMBERE,; BBk
JUOFLRERE,;, BMAKER L OCILRE - BAEREHERY ; BREMERY TH 5. Hanzawa
(1935) VERBHL LI ORRER - E#E - FIBEB X5 3h, £0 5 b, Hanzawa
DARMEAED ERBRCREL L5 L L0 EHBLFIIHRERT, FThbEELWAE
EBERE L OMRERBIIZ OB ICIISDHHE . i, BIRHKE LILFEE O RKET X Han-
zawa (1935) OFERGIKABICHUL, chbOR LY « LEBOBES L EMNEEHED S L U'E
DA RET 2B Lo B e & 2 HEEERB I HY L Tuv%. MacNeil (1960) (x Han-
zawa OIRERGIK S L HEREODRBF »H/HREM L T, REBHEOLZLZIREL, FJI} (1967) 3 Zhic
AL, AKRBCEVTR, BRERKE LR - BB EERY I REREBRCES TS,
fRERBOEMAICBIL T, MEREHEE T X 5 K-Ar E£BIEME 17.7x 108 4, 6.51 x 108 4,
b7 ABEETEAH 2126 X100 ERB LA TS, ¥z, FMREBICOWTHEIE L BRERALH
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FUIIERB LY R LI MEERIERBH L OBOFEL WAESBEFRELL D, TLFLEBERBO K
HEEEAE LD THHETHHOEH LT, MEERIL, HEHELVIOTIIRV2, HEIEHE
LCRRIER « BBEALLL T2 ERVCLEBREYEL, VWb E 7Y —v « 2 7RI > T
5., Thii#dFERUNEBEL Y bR TERTLE, MEEBIPHFHCET O LK INS.

BB EYSET L. FRLOHMC OV TIHMNCHEINLTFETH DA, & Bkt
BULEBCHEBR T4 &, BHRAT~PMHY T2 IAE <, REBMILERDIETRT 5B
BLIhEFELITVWIS>THS.

FILBER O KIEEC >\ CTHEH B R #3313 4.5% 108 48, 5.5x 108 £0> K-Ar £ R HIEE 15
bife, FRFIOBERB O 10 BRI O\ TIT7 - - ERERLIIEZ R, PHRORILEBREY S
BLE 1RO TERBARY RL, T NTHEFAECBLL T ZhbieonTh 24
BHCBREINSTETH D, BEHBOFER LD T, FEMCHE T4 L, FILBERBCE
BT 5 YRR ORI, Cox (1969) MR SHREIZ 3135 Gilbert RGNS T % $ D Tid/e
Wk EZLRD. Ik, WEAEETOERBH LROFER (BHE» 24 4, 1970) 3FEHE
BIKECED. TOEGWY TEICEF LcER, TEANGY»20~30% & h T ieh, 2o
L5 hERANACED KILERAKELGIXR R eh - 1o,

BmAaKER L OIREBRFIBEER S IO TME X h A BORMOMBERCREL, T
#E L IFLCAESREREY 0. BIRAKERISMEE 2 F{, TORBYTFCEHTEZ
EFTE I o 1op, BHEHVLEBORAKE L IIRPRLD, XL I TFMNDObDEEZLR
5. FEBEROSMEED ERIZFH 60m T, EOFEEHPRETICH T UL KETHREY
BERLTWAD., 2oL REBIPEAESTAER R 27 AKE (Yontan  Limestone ;
MacNeil, 1960) L BEHESOEZ B KT HEER (FJIl, 1967) 7L CBELL, EHb I h
b &Sl EN %, I (1969 a, b) IXEFHIC BT A EKEDRBRE/LEIS L2V T, Thb
¥ HAFIEE WO FREERE G L E (Fll, 1961) OBREB LE 2 T 5. BRAKEIEL
b Th X b HHOHEEA SO BB AKE (Naha Limestone ; MacNeil, 1960) 22 & DR A%
B (hJll, 1967) 7 KM% THAS.

2. BREB#:TOEE

ERBHEOZMIUD THVGORIO IR (1925) 21 « NEREOSEILRETOVWTHRLE
1T, ZOBOEBRFIIEHAR - B2 - BEIAZE - WEB 45 IhTWT, T05H
HEEABCOWTERBR & WO @B Ebhi.

Hanzawa (1935) 3ERE « WS L ZOBE « AKE « EHBAML, FKERKE L HE
BRERE X b BUA B % BB R (Shimajiri Beds) LA 7. BREBIIIMEAL IR EBO L
CARELSZOD, BOETITERIALD, chI) FTRBEIEHRLAWE LY. Z0BORKYIE
DEBFIRD L > TH T

Recent Deposits

Raised Coral Reefs and Raised Beach Deposits
Kunigami Gravel (EEEE)

Riukiu Limestone (GRERFAKE)

Sonai Conglomerate (FH#fBES)

Shimajiri Beds (ERERE)

Yaeyama Coal-Bearing Beds (A\EILURREBE)
Miyara Beds (‘HREE)
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Paleozoic Formation

F+ LAk Shimajiri Beds 12 BFRBRE: U THW LT X724, Hanzawa (1956) (% Shimajiri
formation # D REHZE-CTH 5 & L, Flint et al. (1959), MacNeil (1960), LeRoy (1964) 3 Shimajiri
Formation ®EE» B\ 7z, LaL, WAL (1962), =JIl (1967), f@E5H (1970) 7= LI ERER
DHEXAVGET, SHCE->TW5.

EBRBHCEEhA LD LELT, B « FILBEERB ORI, BEHBEOKMYE « WML -
Bl (ST BA « IR (01X%) B (Doan, 1960), EREORRT (5 ¥H) B ()i, 1969
a), AKXEOMERE (fBHD, 1969), {HEAESMMOMERE « HME (L7cds) B« HE (LA
L) B (BEB, 1970), X 0#RBP T TIEFIRT V5. ZhBIXEHEBM¥EMD 5\ i3
BHK ST, BREBEELTHEIRTURLOLBNENCBEM TR, I BLZ L ERL
Twa, Lrnd, EEERIERBRHOBUERILIEVCHLACINRLISELTWEDT,
EFRE# (Shimajiri Group) D&ZXH\BZ L3, ZhXBHMOEL (& xi¥ Shimajiri For-
mation) L LTCHWBD LY, —BEHTHH ELELLNA.

Hanzawa (1935) X BERBHO TEIMEASIM THERCAEBACE L WL L. NE
IS CHMTHNEIURKBHIERBHO T Erhles, HHEIEL TV, ok
Foster (1965) (3 GtE D NEILRKERH % FFERE (Nosoko Formation) & WA 7. BFERE (IMAH
HEOAYELER (225) BoLed T, RIUERIOCRUBEKLURBEL L VKD,
bWn 7Y —v e 27 1ls Zhik Hanzawa (1935) o AEILRKBE O FTHCHYL L, fEx (-
NEHT) BIZAKBRH, BExT LT5X0FHASMT 5. B, Saito ef al. (1973) &
BREOHEM « FHAREL, REROAEIURKBED T X KIUEEXBEM (B.85) kil
EELLTEAIL, ABIURRBEOTHOL Y ANEIUBR LAY, BEOBRIAEST, H
MAKIEEIAEEOTEB R INE 5. BEBIWBIH THS Z LRI HBHL k.

AKEDMBRER L, *oEME~L, AEHEOFEBCHEINS. EHBIE LW RESEK
h-oTHREBCOLY, BEF TRALATVWLEBEANT, ZhilBREBHO TN ICEETS
BLFHOHBTHAS. EELUIFCEREORBFYREST, EHECERBHICIERE X
DXL THNERSHSOFEENTFEINEY, TOTFRIEHL TG, FAEDER
B IO THNORBENS TR TV AAEELD D2, BZ L EHE=ZRCEEI E SR
TELTWLDTHA 5. NEILEEE (Saito et al., 1973) L EREHOBEEOBFRIMKR L LTHE
HTH5D.

3. A¥KBNHEMENLE
AKEIBEAHEEOHREINC RS T2 HEMALHRCBL T 5, SIS >HE S50
FE=RRC kA KIUEET, ToFEM MDD who-T, Thir R HHEEHLEKFIZND., &
WAIFCRT B, b, FHEES - FEE - HERFIE « REE « AKERET, &5
HE~NOEGIABETHS. LEDOBEELILTIII OFEOETITIFE KU EHHAIUE "B -
Tv%., BEEZISXEHEFRCEL, B, BAEBLAXKEDOMIZ I hOmHOERNH D
EEZbR TV, TIRRIISOAEFE=FROFREECOVT, /" (Konishi, 1963 ; /N7,
1965 72 &) X 6mAREL, ALK, S (ZLELE) - AE - AF (b L&) -HE B
B FBEDOEBERT EFAL. Z05h, AlE « ARHREFOBRIAKE LELEEOMIE
EFEINTW5,

EAEEOHWHE IO\ Tt Konishi (1964) D4 & Z o BEMEZHOMECETAERND 5.
ZOHT, BREE»OILAEYETI2EERBOFEYRL, Thicd » (ELEEN LEEOKR
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EoELHAICAET S EMNHLT R\ 5%, Konishi ic X hif, BEEED FREERIELE
J& (Tonaki Formation) * &-33bh, THEELEKEETLIGRED THREI VL. ¥IcHB®
BlizigtaoBRRE (s, Idesuna Greenstone) 235 %. Zh bik—ficdbfa A ~EHRI L
TVWBA, BFLL AREEOYEL - tFEEHCY 530 MIhTW5. BLEEOILHI
RS (oS, Nishinomori Diorite) ¥ X OUBEESEN S - T, BEICIHESEI S\ &
W~ 5. Konishi 3FOHNFEDEEANEZE « Mk REOTEMINRESE (8K, 1937) £, b5
PEEE B AN O hF M ARCELL, AEEDORRE (B4 L) EOTERME (8K, 1937 ; Foster,
1965) L EMIL T Z &b, BXLSFFHRCBTIDOTHA S EE L. DB, &
ZEDIERECOLTIL61x108 4, AERBED S DO\ TIiE2.1x108 F£0 K-Ar #8108 b1
T % (I8 « #EH, 1966; )i, 1967). Z Dixns, Konishi (IELEEDEWIIL T, ELER
FIEBELICHEOERZBEL T 5.

Konishi (1964) OBIRIERICH &S\ T, BELEEOHEBED > b, AXKE L HH0BEGEITE
SNBHO DT, AKEREIMT, BTOIHESLLTROhABKEETHE R, ELE
BIZHRLALDTHEARENYH S, BEREED KBEOFMRIT T LHEAL T 7av25, Konishi
DFRELIX S BhFHOBAENE TR TEh, AXKBEDOMBER - OBAFRIIEEL k5.
WTHIZLTH, AKELEZREESRHENOFRE Ik L 0L (EFE=F) OFREED
THRIEZE T HHOBERTICAE L T 5.

—7, TTREELEHIN TS5, WEFELEHHEORIZ, BHEERIEA <, BE
BN EERTAELVCHBETINR N, kit 2 BoEBEERTID ¥ 05 ThES
Lo TWb., BEHEE L NEILFE L oBENE¥MBIRIZ/E (Konishi 1963 ; /)\dE, 1965) 1z
o TEBRINED, EBHEHCEWTHOMARTREL L OFEIE - TNT, SHOFE « F
FROERYFI-RIILLINTHAS.

V. & bH ] (d

AKREDOHWE I OWTEAR L, BETEZ VL Orh0FBER SN, BRELSOHWE LS
BELLTHE, tREOBEYRL W5, LsttbicounTit, AFEOREICH &S
T, {LABAIY: « MESKBAE - B EROTEA S I bkl ing, JoEEcHETHTFET
B5. IDXBEBEIMUOES L DL TERTILENRE S, HH, ZOMFOHEMRIL
LIEWIRBIZfTebh b X518t »TELDT, ThbLORBICHHETLLEIADKE.
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Geology of Kumejima, Okinawa Gunto, Ryukyu Islands, Japan

Hisao Nakagawa and Michio Murakami

Abstract

Kumejima is the westernmost island of the Okinawa Gunto in the central part of the Ryukyu Islands
(Southwest Islands). It lies about 90 km west of Okinawajima.Kumejima is trapezoidal in shape with a
maximum length of about 12 km in a north-south direction and a maximum width of about 10 km in an
east-west direction. Several islets lie off the eastern coast of Kumejima, and an emerged hooked coral
reef, about 15 km long, extends eastward from near Sonamizaki.

Kumejima is one of the highest parts of the submarine ridge that parallels the Ryukyu Island Arc.
The other high parts are Tonakijima and Irisunajima about 30 km east of Kumejima, and Agunijima about
25 km northeast of Tonakijima. The crest of the submarine ridge between Kumejima and Tonakijima is
less than 100 m, and between Tonakijima and Agunijima is 400 to 600 m below sea level. Between
Tonakijima and the Kerama Islands the sea bottom abruptly rises in a saddle shape to a depth of less than
150 m from about 800 m on the northeast and gently rises from 1,000 m on the southwest. The sea bottom
is shallow between the Kerama Islands and the southern part of Okinawajima with a depth of less than 100
m.

The highest point of Kumejima is 326 m above sea level. Kumejima consists of coastal lowlands,
coastal terraces and mountainlands. The terraces are especially well developed in the western part of the
island and are composed of limestones, sands and gravels. The central part of the island is composed of
igneous rocks and marine sedimentary rocks which form a basement for the terrace and coastal lowland
formations. The lowest member of the basement rocks, the Aradake Formation, is exposed in the south-
ern and eastern parts of the island. It consists of volcanic, hypabyssal and pyroclastic rocks, which are
overlain by marine sandstone and sandy siltstone of the Maja Formation. The Maja Formation is overlain
conformably by volcanic rocks of the Uegusukudake Formation.

Three levels of terraces are distinguished. The highest one is found in the northern part of the island
between 80 and 100 m above sea level and is soil covered. The middle terrace is prominent in the western
part of the island, and consists of loose limestone which grade into gravels inland. Where it occurs in the
northern and southern parts of the island, it is composed of sands and gravels. The altitude of the middle
terrace ranges from 20 to 50 m in the western part of the island but in the central part of the southwestern
coast its denudational surface extends up to 80 m in altitude. Patches of lower terrace are scattered along
the coast of the island. They have a veneer of sand and gravel. The limestone and sand and gravel of the
middle terrace are named the Kitahara Formation. No specific name is given to the deposits on the lower
terrace. Another limestone, named the Oha Limestone, overlies the Maja Formation on Ohajima, off the
eastern coast of Kumejima. It can be distinguished from the limestone of the Kitahara Formation by its
compactness and because it is coarsely recrystallized, a feature which is probably due to the difference in
the age.

The coastal lowlands are covered by Holocene limestone, beach sand, dune sand and gravel.

The stratigraphic sequence of Kumejima is shown in Table 1.

The Aradake Formation occurs in the southern and eastern parts of the island. Its type locality is at
Aradake where it consists of andesite, dacite, andesite and andesitic tuff breccia, named from bottom to
top. The lower andesite is equigranular two-pyroxene lava overlain by pyroclastic rocks. The upper
andesite is partly autobrecciated two-pyroxene lava. The rocks have a pale green color due to the alter-
ation of the phenocrysts to chlorite and epidote. To the north of the type locality, a tuff breccia occurs
beneath the above-mentioned succession. At Sonamizaki in the eastern part of the island, the andesite of
the Aradake Formation includes abundant xenoliths. The whole succession of volcanic rocks of the
Aradake Formation is more than 300 m in thickness.

In the southeastern part of the island, augite-hornblende porphyry occurs to the east of the type locality
of the Aradake Formation. It is named the Tokujimu Porphyry Member of the Aradake Formation and
its type locality is at Tokujimu. At the type locality it is a hornblende porphyry including xenoliths of
sandstone and rhyolite. Columnar joints are well developed there. North of Shimajiri, the phenocrysts
are hypersthene and augite and the lithology is approximately that of diorite. The porphyry is intruded
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into the volcanic rocks of the main part of the Aradake Formation.

The type locality of the Maja Formation is in the vicinity of Maja. It unconformably overlies the
Aradake Formation and occurs in the eastern and northern parts of the island. It consists mainly of
sandstone with sandy siltstones and conglomerates. The lowest part is exposed along the southern coast
of Sonamizaki to the southeast of Maja, there the sandy siltstone is covered by sandstone which is in turn
overlain by an alternation of sandstone and sandy siltstone. These three beds which are about 100 m in
thickness abut on the andesite of the Aradake Formation. In the east central part of the island the
above-mentioned beds are overlain by layers of sandstones attaining about 100 m in thickness. A layer of
fine-grained sandstone with calcareous concretions is found at their base. The sandstones are intercalated
with a fine tuff in the lower part and with a pumiceous tuff in the upper part. The tuffs aid in tracing the
succession of sandstones into the northern part of the island. The sandstones are overlain by silty sand-
stone, which is conformably overlain by the Uegusukudake Formation. In the east central part of
Kumejima, the upper part of the Maja Formation abuts on the Aradake Formation at various horizons,
where the marginal conglomerates are developed. In the northern part of the island, the upper part of the
Maja Formation is well exposed on the coastal cliff between Aka and Nakandakari. The thickness of the
sandstone above the pumiceous tuff found in the upper part of the sandstones in the east central part
increases up to about 100 m in the northern part. The Maja Formation yielded many fossils. They are
Mollusca, Foraminifera, Ostracoda and calcareous nannoplanktons as shown in Table 2. In the sandstones
of the upper part, the shells of Ostrea and Chlamys are concentrated at several horizons in shell beds.

The Uegusuku Formation has its type locality between Uegusuku and Uegusukudake and occurs in the
northwestern part of the island. On the scarp of the higher terrace at Uegusuku, the sandy siltstone of the
upper part of Maja Formation contains some lapilli and underlies the tuff breccia of the lower part of the.
Uegusukudake Formation, which is covered by the basaltic lava. The basaltic lava is found also in the
west central part of the island, and near Kanegusuku and Kadekaru a olivine-bearing two-pyroxene
andesite and tuff breccia occur beneath it. The Uegusukudake Formation consists mostly of two-
pyroxene andesite and tuff breccia, which are intercalated with another olivine-bearing two-pyroxene
basalt in the middle part. Platy joints are well developed in the andesite of the middle part of the
Uegusukudake Formation. Several dikes of andesite and rhyolite intrude the volcanic rocks of the
Uegusukudake Formation in the northernmost part of the island. They are thought to be related to the
andesite mentioned above and are included in the Uegusukudake Formation. Along the southern and
eastern coasts of Onoshima, columnar jointed andesite dikes are exposed on the beach and are also included
in the Uegusukudake Formation. The total thickness of the Uegusukudake Formation attains to more
than 300 m. In the east central part of the island the Uegusukudake Formation rests directly on the
Aradake Formation.

The Oha Limestone is exposed only in Ohajima and Ichunja, an isolated rock north of Ohajima. It
overlies the Maja Formation unconformably. The limestone consists of corals, algae, foraminifers, mol-
luscs and other calcareous organic remains. It is well indurated and coarse grains of calcite have grown
by recrystallization.

The Kitahara Formation has its type locality at Kitahara in the western part of the island. The
formation is distributed widely in the western part and sporadically in the southern and northern parts of
the island. It consists mainly of loose limestone with conglomerates. The limestone is composed of
foraminifers, algae, corals, bryozoans, molluscs and other calcareous organic remains, and grades into sand
and gravel toward the base and margin of the formation. The Kitahara Formation is the middle terrace
formation. The height of distribution of the limestone is limited to below 50 m, though that of the
conglomeratic facies attains to about 80 m above sea level.

The lower terrace occurs sporadically around the island. The terrace deposits are largely sands and
gravels. On the north of Higa and Janado in the eastern part of the island, the lower terrace formation
consists of talus deposits.

The coastal area is covered by Holocene deposits. They include emerged reef limestone, beach sand
and gravel, beach rock and dune sand. The Holocene deposits consisting of gravel and silt are also found
along the valley of the Kadekaru River. The present coral reefs and off-shore bars are developed beside
them.

The volcanic and hypabyssal rocks of the Aradake and Uegusukudake formations have been dated by
the K-Ar method by Professor Ueda of Tohoku University. Two-pyroxene andesite specimens from
Madomari and Aka were dated as 6.51x10° and 17.7x10% years ago, respectively. The specimen of
Tokujimu Porphyry Member taken from Shimajirizaki was 12.6 x10° years ago. The specimens of
andesite of the Uegusukudake Formation taken from two horizons at its type locality were dated as 5.5 x
10¢ and 4.6 x 10® years ago.
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Paleomagnetic examination was made on the Aradake and Uegusukudake formations. The polarity of
thermal remanent magnetization of the specimens measured from the Aradake was normal field, and from
the Uegusukudake was reversed field except for one which had a normal field direction. The results of the
absolute age determination and magnetostratigraphy will be given in detail in another publication.

Paleontological evidence indicates that the Maja Formation is Pliocene, possibly Early Pliocene. The
Uegusukudake Formation is also Pliocene as indicated by the K-Ar method of dating. The prevailing
reversed direction of the magnetic field recorded in the Uegusukudake Formation is considered to be of the
Gilbert Reversed Porality Epoch of Cox (1969). The age of the Aradake Formation unconformably
underlying the Maja Formation is estimated to be Miocene though the acceptability of the K-Ar ages
remains uncertain.

Hanzawa (1925, 1935) named the Pliocene sedimentary rocks along with the volcanic rocks in the
Ryukyu Islands including those of Kumejima the Shimajiri Beds. The Shimajiri Formation is synonymous
with Shimajiri Beds (Hanzawa, 1956). The authors revise the Shimajiri Formation to the Shimajiri Group,
because the term Shimajiri Beds has been used sometimes as a group name, and stratigraphic division of
the Cenozoic of the present area is now in progress and subdivisions of the Shimajiri Beds are expected.
The Shimajiri Group comprises the Maja and Uegusukudake formations in Kumejima. The Pleistocene
limestones of the Ryukyu Islands and Taiwan were named by Yabe and Hanzawa (1930) the Ryukyu
Limestone and the terrace deposits including surficial soils were called by Hanzawa (1935) the Kunigami
Gravel. MacNeil (1960), who revised the stratigraphy of the Ryukyu Limestone and Kunigami Gravel of
Okinawajima, proposed the name of Ryukyu Group for them. The Oha Limestone, Kitahara Formation
and the lower terrace deposits of Kumejima are included in the Ryukyu Group.

The geologic structure of Kumejima is not complicated except for part of the Aradake Formation.
Kuroiwa (1898) reported the occurrence of “Schalstein” at altitude of 200 m along the pass from Shimajiri
to Aradake. Intensely weathered tuffaceous phyllitic rock is exposed there in narrow area close to the
Tokujimu Porphyry Member. Because of poor exposure the occurrence could not be studied in detail, but
a close relation to the intrusion of porphyry is strongly suggested from the location of the exposure. It
might be a xenolith caught in the porphyry because the litholgy is suggestive of the basement beneath the
Aradake Formation.



