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Geology of the Uotsuri-jima, Kita-ko-jima and Minami-ko-jima

in the Senkaku Retto

Yukio Marsumoro and Kazuki Tsust

(Abstract)

As a result of writer’s recent study on the geology of the Senkaku Retto (Uotsuri-jima,
Kita-ko-jima and Minami-ko-jima), a summary of conclusion is led as follows.
1. The following stratigraphic division (in the decending order) is recognized in the

Uotsuri-jima and its adjacent area of the Senkaku Retto.
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Geologic age Stratigraphic division Geologic relation

i Alluvial bed and talus deposit

Recent e s e~ unconformity
' Raised coral reef
e e~ | UNCONf OTIMItY

Intrusive igneous rocks

Miocene ? e e Intrusion

Uotsuri-jima formation }
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The geologic map of the Uotsuri-jima and its adjacent area is shown in Fig. 2.

2. The Uotsuri-jima formation is mainly made of sandstone with intercalation of
conglomerate, rarely with thin coal bed and siltstone.

3. The Uotsuri-jima formation shows a trend of SW-NE, EW and NW-SE strikes,7.and
generally inclining at the angle of less than 20° N, It indicates dome structure in the
Uotsuri~jima, and slight folding in other islands.

4. Intrusive igneous rocks, such as hornblende dioritic porphyrite and its associated rocks,
occur as intrusive sheet in the Uotsuri-jima formation of the Uotsuri-jima and Minami-ko~

jima, Essential constituent minerals of these rocks are hornblende, plagioclase and magnetite
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phenocrysts or microphenocrysts. The groundmass showing horocrystalline texture is composed
of hornblende, plagioclase, quartz, magnetite and secondary minerals viz. calsite, chlorite and
other clay minerals,

5. The chemical and normative mineral compositions of intrusive igneous rocks are shown
in Table 2. As seen from the Table, they are generally rich in Al,O3, Fe2O3, MgO and
CaO contents, while poor in FeO, total FeO, TiO; and K;O contents,

6. The natural remanent magnetic properties of intrusive igneous rocks from the Senkaku
Rettd are shown in Table 3, and also their stereographic projections in Fig. 7. That indicates
just four samples (no. SU-1 in the Uotsuri-jima) are magnetized reversely, while others are
normally. Since intrusive igneous rocks show no signs of structural change after they were

emplaced in situ, there is estimated to be at least two activity stages of them.
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(The geologic succession of the Uotsuri-jima and its adjacent area in the SenkakuRetto)

I g | = " G i % # A
B # ® OB Hi-me @R
BO# B LMt e e
B L T
SEERREI NN
! jj/,,AlAl,\,A,,]ﬁL f i
BeoROM B M R GRE B e

P ;:k EERREREEE

[ i_.v .V\_%,VL\,\L;V.L /IV\: LI \',‘,‘3
LA kR oBE mNEREERE
T

woow EEERR RN
BEERNEENEERNER
R ® B OE | DE-BE-GR-vL

(-TTY

KREFIRAEIES, LS, HALZINCHMRET 2GR, WaRice L TasRmE S
ZT B0

ARBIZAORE, N, BNEOREIEBET 5. KAFOMEE, RTFHEREHLTH
B dAWTH S, L L, HBEMERETI, 363mik, 32ImBEoORTI TORRIZITRT



RGBS « dL/ B « BNROHE 47

Kita-scki

Geologic Map of
Senkaku - rettd

nnnnnn

MATSUMOTO and TSUJI
1973

v Senryokukaku

0 10100

B2l KEFEMER
(Geologic map of the Senkaku Rettd)

ﬁg E::;‘i‘t’;‘gate) }f:@%g;g (Uotsuri-jima formation)

AP AESEEEM A (hornblende diorite porphrite)

FeiC BMEME (raised coral reef)

EEHEHETEY (talus deposit)

T W N =

AETHREINTNEDT, 300mPl FOBEAHTIC L3 BIK, nos. 1, 2),

ABRPE, ABPELEEEL, BESCHIZOC, —HICITI0MecmDRE, iy b
EEBRATOS.

BEAFEETIMWFEOWER DR, AMNEEEOIBEFICREL, 208mDBEAH
T3, g NEOTBRTICORET S, 20OM, FUMICBEOEFENMEL TS, &
7oHT, MB~HHBTHY, BERAE Fr—b2EET3, TOKRE ZIF, BAEISem
CEBLY, £292~6mDEEHT S B INIR, nos.6,7),

WEB LUEBEER, ANEROKEAIEERL, AHE, WINE, BNEORIEDE
WICAHRET . BERHMEIBSTRAR~IKEEZEL, BILHTRIKABERYT . K
SRR A T, —BERRRRD AL 2D, AEETRSEL, LI LIE, AZEOM
BEIUERWELBL TS (BINR, no4) 7, ZoBEBRICRLUELVERKE
HEMBEDONSE (B IR, nos.1,2,4),

BRBOERZ, AHBETHER, kiERETADON, BEEIHmITTHS BIK
Mg, no.5). ZNEFEPHBEZFELTOELITH S, TMICS0emPTD Vv b+ EBHE
hicHEN 3 E0d % (B 1K, no.3),

APRICBY 2ANEROBEBEIRODEEDTHE, THbE, FEETI, TR, NS i
HEWVEMZERL, 10°~14°ofEmEFTH D, iR, BEEIGEWERT, Jhicl0°~12°0
R Z LT 5, TdiEROBRMOMES (FuT v =) HETR N22°W R 26



48 AN NI S o %

L, NE Q16°OHPERL TS, T1bbL, ANEOHEGED SHEZE L TOHER, k¥
—LRER LTV S, ERANAETBOEKMNITIE, HFHOEMEE L, JLicl0°~15°
DIEFZ LTV 3. T1bb, EEAD SHEIFOMIC, it FRICGENMNEEHEES 5 C &
BTE, WAIOAMEENEZONS, CO¥XF—ofE CGEINAER, no.2) LRMMEEE
R LD ERO—BICE, BAKREFOEENELON S, WNBICBT 2ANEEIR
N10°~35°W oiER%EZAF L, HFHIC3°~15°OEMEZRL, Bhish HFHEELL LTV,
B/NETIE, BT N70°W, N30°oEmrEMA%EE L, HiFR TNIW, E40°0ERERHE
RU, FAKREROEELZZITTOE00d LTSN,

AHBROMERRERTIIEARRRETHY, ZORBAPLKHIBICOVNTRAROBETH
Bo ULipLEMS, TOAMINELBESAREESECHHT 2/\ELEHICHULTED,
CNEDOMEBHESNG . CO/NELEBEZIER T E XCEIDOMED O HHREEIC
s, TV F A F VTV EZLONTV S (EE « &K, 1964 /MR « A, 1964 ;
MR, 1964), L7~ T, LBERHOMAL PHFEOWRESHRNEEZ DN 5.

2 HAKBER

PEACKER SIS BB KUB/NEICB O TRD 5N 5o ABIEREE, Pk (S, 1900;
R, 1954), HBWVIZARAZLY (T, 1971) EFRENICEDTH B, CHIRETE
HOREER, ANGHRAEMETHAZ LM LL. T, FoMozhaho HA%EN
HEHbZ - REEEZHE LTV A,

AFRAHEOHBREOEBREBICIVET, REBHREOME CEIXMR, no.1), BN
BodEEE EINE, nos.5,6) LhlFicaiiLTED, FULOERMNFARTEI RS
%, MAFMER, AHNEBEOHETITHLTRELIAEHMNITEALTHS GETXK, no.
1) COFAKBREFOTERBFANOLEILE ZERLTORLOT, ZOEIRIAUUTHS
P, BEBHELTHEEHIEFTH20HmBE D, TN LOEIAETIEDEEEINS,
T, AMEBBTCHLT, BEAERAEELEEATHROLOT, AHEBBOERBTE WL
DEND B ND. UL LENS, HHIBEVLERET S E, MEHEHE L TAalAZE
RELDTNBZ EMD, REBAFEBCEALLD EHHING,

T, INOHAKBEEORAESIL, BT E2LICEOBATIAEL 2HEINE, T
hb, RANEEEROEROb ORIV ERL, ANEMERORE CGLK) 0bo L
NEDOZNRENEER LTS, —T, ffEEESXCEAKREFICE, fibdlizk i
ZNEEFELUOBBENEMLEERED ONLL. LN -T, 2T &id 2 HD I ARKATEIE
THLEERRETEEDhE LN,

XC, TNOOEHRFRARI M D, MM/ ELMECH SN S 5i1Erh
PO MRS, 7V —~v 2 T DO KBIEEE B LTS 2 TH 5,

MR A EB S O A LR | KR~ KiRROOWELTH D, ANGE, BEROKR
MEHINDBRATH 5. SETICBV T, ANA, RED, Mo +~ilY 5. ANAR



REFEASIL « SN « FI/NG O 49

—HRNT, KO B AEMBAEICENLLT, % (pseudomorf) Z73 LT3 (BBIVK
IR, no. 1), —IICIMAIAPEREL THEDRBOFETHS (BIVKIK, nos.3,4), /M
BT 2RSS, WBHE ANEREELTHS BIVE, nos7,8), oMM AIE,
HARESMmMIZET 2, L2058 3~2mm, F1mmll FOEER~BIRO AEERT .
MEGREREA~THELACEL, REEREAK6mmMICEL, 5£D9H 2~ 1mmOEFEIRI]
FeHmRT WMEIRT VAL P, = ANy B, TN b o h—w Ry FRBEH S
1, LELEBEBINTWS GEIVIRK, no.2), MEILKIZ0.5mmPI Fd R v b v iR~H0R
Ry (BT, no 1) AMIBSESEEERL GBIVRER, no.2), #EA, AKX, WML
REGZBLICHEA» LR, BICREEEED S, /o, ZREHELT, FEA, &k
T, DMK LS ERD 5. AHOMPERS, EHUKICOVTRHEHLET 5,
WENOSAER | ANGIRHEREO SKOPIL, FCHEABEIh TS GBIK
R, no.8), & TRMAMNERETHEDMEL (sample no. SU-17) T\ TD~5B, Thid
ARG TH Y, REMELETHA S AERERETRESHROMEKEL B, AN
T, BEL, 8B XUCPLEOREERNEHNE DS GBIVREK, nos.5,6), AA
2529 2mmplF, &HAK4mmo {E~YHEORER~EHERERL, RELETH 5.
BELOE 2omP I FOREREAEERL, HEIWTED, hEEAKET S, LIELE
MEALLTWS. A3EBANG - RELOOMEED THIETH 5. #KIEMIT, RORD WL
BIUBROF 2 w885 TH 5. Ll bofliic, Zikigime LT, BRiBA, A, HiRA,
BEEESHYERD ONDE. 2D, BRBODISKANELEERHLIRTLOLEDN
%o

3 REEEImmAEE

CHE L TEMICRET 5. F/NSTRPIEICHA00mIC E > TLBICREL TV A D, £0
MR TR M200mElTF, H253KI0mPTFToOMTED OND, TOMBBEROSEEIZN 2m
THY, TOHEIE3IMPFT, 529 2miiHRTH b,

R, 8RR ELEAKREEEREARETEE T s (BIRK, no.3),
chid, —BCARNBHOWEBD AAXBEOBEZTA TV S, KBS, vz, H
M, BEREOLAKEAMELIVID, FARBEOHNAKEEN > T3, BEMEREG DY~
SRBELGHTZOEIMGEN -2EEZ o0, TORECHELRIREL TS, I
SOV IBIUCAKIEBESTETHA S (NoHARA, 1972),

Mead i, T oogRE, REERE, BROOFELE, B0 EEEINS.

4 BE#HEEY

MBI R ONAANLICE, FLOEEERSLORELEBE > T b ERITAR
ZEELTEY, LB FIOEXEL TR, B2 HLOBiclifhnsbh, €ho
HEMTH A9,



50 moAR & ok mog

5 MmMittHRE
Bt HREREEROZHICED O, B, B, Hthrohsd, COPICREAGEDON
B0 AMOKINCHKXTIBATHZ2ODAATH S5, HREOFE, H50I3ILE26°117
HR122°27/30” DHIAIC BT B19164F 4 H18A DEBEM K (Kuno, 1962) L ONTHED,
INSEDEFREETEDOD LILIEN,

IV #AKBREBOEROEE
T {bdmk
RVEBIUBNBORAKLETH 5 ARAPIREERE B LU ZOMBESD(LFERST S
KU/ WA REES 2RICRLTH B,
B2k REFIBEAEHDERD &/ v ol (OHE | AER)

(Chemical compositions and norms of intrusive rocks from the Senkaku Rettd)
(Kiyoshi IsuiBasui, analyst)

[ 1 | 2 | 3
SiO, 55.97 * 55.78 i 53.05
Al O3 18.29 18.10 5 15.75
Fes03 2.30 | 5.01 j 1.14
FeO 3.18 i 2.81 l 2.33
MgO 5.66 “ 4.64 i 6.08
Ca0 8.77 % 8.14 | 9.89
Na,O 3.43 ] 2.98 g 3.99
K20 ; 1.06 I 0.69 1 1.96
TiO, ‘ 0.49 | 0.46 ; 0.36
P05 0.395 } 0.156 | 0.345
MnO : 0.115 § 0.149 5 0.117
HyO+ | 0.31 | 0.92 4.13%
H,0— ; 0.18 : 0.39 ! 0.77
Total [ 100,150 { 100.225 1 99 912
Q ; 6.30 12.96 ; -
or g 6.67 3,89 ! 11.68
ab ‘ 28.82 | 25.15 33.01
an ; 31.14 | 33.92 : 19.18
ne | - - | 0.57
wo | 3.94 2.32 3 11.72
en 14.20 11.60 | 8.80
fs | 3.43 0.53 1.72
fo | - - ! 4.48
fa | - - 1 0.92
mt | 3.25 7.19 1.62
il | 0.91 | 0.91 0.76
ap | 1.01 | 0.34 j 0.67

* Includes COgy
1  Hornblende dioritic porphyrite, fa#1E &R, Uotsuri-jima, Senryoku-kaku, no. SU-101
2 Hornblende dioritic porphyrite, Bi/NEF¥EE, Minami-ko-jima, no. SM-1
3 Hornblende microdiorite (xenolith), f#98# I, Uotsuri-jima, Higashi-saki, no, SU-17



KM BARBIE « JWNE » B/NE DU 51

A PAGE PRSI T DAL IR S O FF I — I ZR D E B D TH B o Si02{355.78~55.97
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FeaO3, CaO o fiissii<, MgO oA uin,

T/, DRERK O o P ek sy (H, MaTtsumoTo, 1963) &bk 5 &, RIENE
WEAKB S D I 78, FeO, FeO-Fey03, TiOp BT KO i (K {, MgO &
CaO i<, AlOz & NaO o3Pz LT3,

E IZEEE G IR O (% 0y GIOR, 1960) & Hiid 5 &, S NE A KIS
Kild, FeO, FeO+-Fey,03, TiOx L KO 0fff 2300k, AlOj, FeyO3, MgO,
Ca0 B XU NaO oA ouil,

2 JNALAERERS (G331

ab

HIR /S VARARSEARN
(Normative feldspar triangular diagram)
Y : Volcanics rocks of the Iriomote-jima in the Yaeyama islands
Other marks are same Fig. 6.
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HEAKBEHFO nos. 1, 20, Daty (1914) oitfAlGTALERs (D) 0
B~thilo 2z i &AL LTEY, RRSEINER LTV D, EAKBEHDOT M/
Wi ab BT EA T Do TR b3 45> (H. MaTsumoTo, 1963) (R
ISRERAEDE K LIX IRy (LA, 1960) o R~rhilic ik LT, SR AEA KR
DOEMRIRIY /v ab FANCHTATED, AENEHIINOEZS TOWH T N
LB BTR AL (K, 1964) 13 5 &, HAKKERDFHEBHIC /v L ab
RAWCEATHEY, FTito M bBIMS LR LERICI SN S K575 an-ab Tk LT
3 JoEe e N R AN A

TS ab 7203 an-ab 0wt U M# AR89 2 ov s BEARAE/LSZ, BH (1951)
BEFEHEAY, SOICENERWACORICRL, < OMEOMHIEEIC X - TRRBIEO
BEHMBENTELEREL TR, CNoDTEDHET 5 &, REFREASEICZ
TNRIFRFE, /v L RARSICET MDD SN Lip L, nos.1-— 3 Ziligh
T5E, CHEHESHIC an-ab LI LTI A RT O TH 555, i no. 3 7k
UOEROEEREG LT, CORGHELLLTEOLEILNE.

3 JILERRS CGE4KD)

WA s vaEAKSEAE
(Normative pyroxene triangular diagram)
The markes are same with those in Fig. 6.

HEAKBELHAD nos. 1, 2O, FNTIVRICERSH, Dary (1914) OH#EFR Kk )LEE
HLERs (D) KIBEFETLTOEH, /vs wo REDEMHEMNE . BBkl



RIEFIEMEIE « SN « BN D HVET 53
WSk (H. Matsumoro, 1963) (Rig) ©, & HIBRERIERE X LKEE LR S (L
A&, 1960) (HE) O X 51T, AT/ Ve wo AL OB, T8bb en-fs SOITH
b3, wo—en WP -TB, F/z, 10.3R3 TIvh YDA LALGLREAE </ <K
HWOEICERENSD, no. 3B RGN ERINTED 2DEHEOKDHEEZ SN,
TUAYERTRIED, BB A, nos. 1,287 uh VERKIBICARINT, BHNCLT
WA VAERTIERED,

4 J L wofo-Q (551D

WE5R /s wo-fo-Q =AY
(Normative wo-fo~Q triangular diagram)
The markes are same with those in Fig. 6.

BERTHE oML, RHEFIBHAKBRSEHD nos1, 2(3, DALy (1914) otk

EEBFsr (D8 & E RIS KL X FEE sy ok, 1960) (HE) odii s
2L ARBEmERL, Lrd COomBEOHhICHE LT 5. TR LTEaER o
(H. MatsumoTo, 1963) (R Ol & SIZZFLTH 505, KRBT KEEBO T30
IV WO RSBENHBARL TS, LchoT, REMEEAKBRE L, RN
2, HHRERIERE, BRERAL O FE RSO N LR R A D EEZL OGNS, &
DEMER, /s Q ORI EoT/ VA wo BSW/NT 2 HITHY, Lhd, /i
wo OARNPMETRENTIN S, Cid, FIO (1958) LEHL S (BAAK, 19611F5) KK -
TLRLE@L onfc kS, RERAEAOZENHEINLDTHD, BAKKEREHNVT
TVAVARTHBIEERTHDTH B
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5 b Q-fo-fa (36 X)

6 /s Qfo-fa =Y

(Normative Q-fo-fa triangular diagram)
A : Area of the parent magma of alkali olivine basalt
TO: Area of the parent magma of tholeiitic olivine basalt
: Area of the parent magma of tholeiitic basalt
: Area of the Warner basalt
: Karroo dolerites

: Skaergaard intrusion
: DaLy’s world average of volcanic rocks
: Yamanmoro’s average volcanic rocks of the Hisatsu volcanic district
: Marsunmoro’s average volcanic rocks of the Ryukyu volcanic zone
: Intrusive igncous rocks from the Senkaku Retto

1 : no. SU-101 2 : no. SM-1 3 : no. SU-17

PBIOORZ A

% 6 B}"C@i, 9:{ j JuJ‘ I /\)\IJS( \“‘L li %) o) ; ‘:) Q -fo JU J:’:l.(/ ‘{‘i’::‘“izzﬁi/ﬁi{ ‘?L—t(z\ ZD ) @ *L
|3 Skaergaard (WAGER and DEER, 1939) (Sf)) <> Karroo (WALKER and POLDERVAART,

1949) (Kgp) o /2 v Q-fo-fa ftoo k 51z, Q-fo YIZX LU TR ~ihlh) LIS TH

- T, &M (1951) DMPYAKEIC =7, BRIy (Ho MATsuMoTo,
1963) (RfR) B ERAL G KL KB Lk GhiA, 1960) (HEY) & MG IXKEUC A

BHABEBAE RLTOBEDTHEN, Nk bE ol Q-fo 3IZ i itk EhTtn
o TNLESTHTH X O L DT, MILLT FexO3 fiMiid 8T BzH /v
L fa TEHREN D FeO MR- RTHA
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V #FAKBEEOEHES
WA IR AT B A KD 55, MEIOP 4 [E (Sample no. SU-1) & ¥ i}
(Sample no. SU-16) & XU EI/N LD 2 rjj7 (Sample nos. SM-1, SM-3) (ZE W TEJHL
BRI L, MENDINCE > THAOWRIGAEIE Lz, TORRAES 3 RIS, |

SEENLD A T VA PR T I L.

883 SRBIAN N ACKEY DO T M A R

(Magnetic properties of intrusive rocks from the Senkaku Retto)

I : i
Sample no. Polarity | Declination | Inclination Jn x10-5 emu/gr.
| ! 3 -
f ! Nw 3 —59 42° 6.43
. SU-16 ‘ | |
A ; ‘ Ne : 4 ; —10 j 1.24
- - i |
| | |
2 ‘ Re 138 | —10 6.16
i ! H
3 | Re | 173 : —37 5.26
. SU-1 | |
L5 ‘ Rw —176 ; —34 5.53
\ Rw — 98 ; ~30 2.72
‘ i
L S e —
L N 0 ! 65 46.9
M SM-1 ;
Ne 11 67 62.8
] S S — B - e
Nw -7 ? 43 19.7
= SM-3 :
Y { i Nw —4 ; 39 16 .4

Declination [2JbX 0 #i[E » AT, PEE Y AFUz, Inclination 1ZRMA T, MAEAELTH b,
HBREIAEL A2 EO8EOMNBRICB O TR R IMI, ENHTH B SEAKRE
HICRMEMIC R EBEMEEL SNV &S, DR ED 2[ORAFRHMRH 72T &
ERETBEEDTHHA Do
IR AR NSO ZND, AREOLOIHAR—FTVEEZ R LTINS, TOAK
DNTI, ARSI R O EEORBINTORODOTANBIL B A kEmEUOP A %,

i€ 3 U
AR TRRESSOREE, WhEBs XORNSOIE S AICDOTHRE Lic, FELA
ZIRELTLT O ET S,

1. LBEEER, MEIIE, BACKEEE, BN, AR KUSHHER LD
BY, MFREHE, REEREHEE BRI 515,

2. MBIBFE, FEULTHEILDRD, —MICBELEAT. i, WIC, ARBIU YV
FEOWFAENET 2, CHREHOFMUL SATELBERICERINE LS Ui,

3. ABIBFOEMmIZ, SW-NE~EW~NW-SE Z/RL, ZOfE#E, W, N 8XU E
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Geographical North

S
oe SUI6 a SU-1 s SM-3 -+ SM-1 X Present geomagnetic north

BTN REFELEAXKREEO HIREFTND 2 TV A%
(Stereographic projection of the geomagnetic direction of intrusive rocks from
the Senkaku Rettd)

Notes : Hollow circle and triangles represent the projection on the upper
hemisphere, while solid ones on the lower.
1, 20°LIFTHRILT NS BT, BOMEERREHESPLE LT F— a8k
BEERLTED, hoBTHBEOHMARL TS LS TH S,

4., BAKBREERANAPIREEBRATHYD, BRIIABKTHE. ThODERI
Y, ME~HHUEE LT, A0, #ERA, MKIETHL, HEIRREMAKERL,
AT, AHER, 13, WEREBXUTRNGEME LT, HRG, REA, oMokt
Sk o1z 3,

5. BAKRAEBOIESROFERIL, SiOp 4355.78~55.97%TH O A TH 2, i
—f i, SiO, %It LT, AlOsz, FeyOa, MgO B L CaO 2774, FeO, FeO--
Fe;O3, TiOy, B8X U KO0 122 LN,

6. FAKKEFOHTHESKOWHERAELZNING, THOLLANLHEREATOSD
B AR L, ANBEEREERTROLOL, WNIOFNIEMEARL, 2HOED
B OHFEERTT500d LT,
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