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Abstract: Cretaceous granitic rocks are sporadically exposed in Okushiri Island, southwestern
sea off Hokkaido. These rocks covered by Neogene formations were considered to be parts of a
single mass: the Okushiri mass. This mass is composed mainly of hornblende-biotite grano-
diorite with some xenoliths of gabbro.

Concentric modal variation is recognized in the mass, the center of which is located at
the northwestern area of the island. The granodiorite is most silicic at the central part of the
mass, where small amount of biotite granite and granophyre and many aplite dikes are found.
The gabbro xenolith is considered to be cognate with the granodiorite, based on the petrological
observation and chemical analyses of whole rocks and of rock-forming minerals. The grano-
diorite is characterized by the existence of idiomorphic hornblende and weakly pinkish potash-
feldspar. Mg/(Fe + Mn + Mg) ratios of hornblende and biotite vary from 0.49 to 0.55 and 0.44
to 0.47 respectively, which is lower than those of typical magnetite-series granitoids. The Fe-Ti
oxide minerals in each rock facies including xenolith of gabbro are magnetite and ilmenite.

The chemical composition of the Okushiri mass is somewhat lower in Al,O, and higher in
Fe,O4 and K,O contents compared with the average composition of Japanese granites (ARAMAKI
et al., 1972). The same feature is commonly recognized in the Mesozoic granitic rocks of the

southwest Hokkaido.

E E

Wby, BREBCE, FE=RcEbh TiEHE
EEFSHTE. chbiREe LTARAEERERK
BAET, &L L TE—0RE RRARK) 2HERLT
W5, FAKEEOIERE L &3 B RO MR S
EBieERL, PLEBIRLERETHS. ZoELIE
BERIERSE, 5/ 75747 — 7754 MRBEH
T35, Eiz, BEOHLBECIIERLWERE S YR
LLTETS. ZOEARSSE, SFHOIFHEREDOR
2 oS LR~ S ~BREEES RS,

AEEROIRIIREZEEEORWEBAREG L, ®
REEFH T ) RAOTFEREHRNTHS. 48
CEEND Fe-Ti LRI L F 7 VBEETH D,
TE RS TSR BAY T 5 4%, BER WA TR
CF 7 v BEOFRELEENS.

AR O BRI B RO TGRS O FIFE (Ara-
MAKI ¢f al., 1972) L H_RTRR ALO; 21 <, FeOs,
KO i Eiedd, Z ik BEmdbHaE @ PARIE ATk
BETRHHTHS.

* b ¥ 38 X BT

1. ¥ 2 B &

BEdbEEic 3 FERCEALZLZ 2 bh 2 TERS
EREMcamT s (B, ERYEES 20km i<
BT 3RARICS, FHE=RoklE #HEEE
b CIEREEPRCBEHL TW5, ZofERESER
(BEEEL) 12> WTRWLSOPOB|ERERLT W B
(Suzuki and Nemoro, 1935; {25k - B %, 1965; &M -
IHE, 1978; FREIZR, 1980) 2%, wWFhtWiRW<T, &
FEEEIZOVWTH L Db Didiv., AR TRERE
BORBRERFRBHORBRERET 5.

ZOBXEELDDHICHIY, REEFILE B
B, APHEREEEEREY XIS RERSESE
BLVRAREOHB I SDWTHELAHEREN . £ikX
VRO A AERRE « WAR—FECIEER 2R
@k LTEHWE, X 7774 ¥ —ERIEL
TIEHATMERANABEE - REHERS BIHENREE
EEEIIP» - THE, YRNERIEEICIFRED
WiEE LTEY ., XFEfRo M ERKRERHER -
EUEBREE - ANTEE ST OERE, BARAR

D) #ROL Sic. RBOEREEIMT Ol LE—DAREHRL T
VwHLEXBRD, OOV TRAEEL V) &5 AV 3.

— 11 —




BEREFTAH E3BE £1 5

P HERMERS
L SIVQUEE -

o] 30 km
e

I EELEEHRoPEREBEHEO I
(BfRED L DR ET)

il
F

Yo P em

[¢] 4 km

B2N HRABOEFHEZREBEHONT

1. RS (ERisEhvs), 2. BAR,
3. BAKIEE (3, 197605 1 & kL)

FHECRHEOEES BEVW L., ThbDhxiclE
RERBELET

2 % &\

BRBORFESNERABIIRRRE, BN K ILE
B/, BREEPBRD (B 1976; Zigh, KT (52
). WA IIHRACH RIS, BIKEREEP LY,
RREBBCEPNS. BNKLBEIECE B REER
B, RINERES»LARD. BAB L ERNALER IR
RERICX 28ERE 517, MBEREERZELTWS,
Th b okuEERER, BEOKRN>L, FHILUME
B AR AR OB - PR ICEE & o B2
HEREHEShTWs (UH - &, 1976).

. B A R OW
RFARREL LTARGRERTERRRE » b 2

v, PEOBERIEEE, S5/ 774725 &
SH). BN NWEE Y ) VRELTEET 5. REK

NEIEEER & fE O BUKEE R S TR Y, BEasich

foo ThRIEA L, HMERLEABND.
ARGEZRERRRS  PROBHAETEREOR
WESEARTR L ootk E O e ) RAOTFEFHH
THHERI-1). xLLTRER, FE, VIER,
EEANAE, BERILRY, PEOTERGEY, 27
=V, BIRE, Prvavidd, EhoREmE L TR
A, HER BRA WEALSTL KI-34).
FEAEEE THWRERHEEL Y. A%h
B CEENEET 5. DV EREIME T, RERicHsis
BEr R BEANAFREEFER CRZBIE L ~3 X5

Qz
o BRBERIN
o BB A
o Bhwng
° o&o °
o o 8o°°°

/1T

#%3K QzKAiPIN

— 12 —



ERALEE, RRLEOTERER (AR

~ 7mm BEETH 5 M, RO D 5 x15 mm {23ET
3. ST TiERacERTIIPREakRE ET. By
REFEEENED LD Z ERDH B (WARI-3). B
ERNI¥AET, £ 0BAHICEESG L L T
%, RNEVRGYIEEER T, 20 LA SREEARN
APBERCABEESRTWS, ML & V&8 E
T, HERGE, BWEGEE VRS, BEICIIBEIEI D
2.

EERERBERUCYTS /7 747~ BERERESEZ
TRIOEHAET, FEA AR v VEA, BER T
FERGE 5 (AR 1-2,5). RIS L AT,
A, WIVEARIVEMT, By IRGOASA—¥4
FORERLVEETHS.

7577 s AT REERERELET, -
REBEERCTH 225, FEA, BERRSLOMELT,
EULAMIBBELRETZRAPERD (FARI-6).

FEHIIERPTRE > bW L, Z0omERES
TR ON S, ZoHKCREBESER 7774 MRk
BEEL, BRARPEIEEEATS LR> T3,

BN OE PR oBRE T, SEA, B 1Y
B, HfhEr, S5ER LEANG BEER 1B
HED D 5725, R ER T BA o & E
., HghEr, phEeEETS (RARI-1, 2).

FERIEGER CREREEELTT. AL D
YERARMF T, L LIEBcREEE 2T, BRIRY
#FHEA i AT T, RS TR R 2
BgEans, voval, MREERCL2TREDT
WHEE Z 5o TWABREREZ V., EBANAEE
BAEOEH-BHRET BRI RV (2—FT2-
5%). L OBET 7 F/ RRCERRENL TS, BE
FHIMIZ IV A 7 ROMEER TH 5. NEALEY
Rl 7 U EkEE L BESESE T, Wi AR EFA 2R
BERE MY Z 3LV, oD BOEGE L B
RwiEashs,

BN WERERPSERIZE ) YR L LTEL, 20
AT EONESHIRICROND. T0L£L X E KO0
-FmOHLEHRERETH B2, RO L DIXT0
x200 m ith s Ly RRODHE T, TOBEe, B
BOESNY NW-SE Faz R L, #RomigaEho
TEREE LRI TH 5.

BAWEIIRES & BHARAERTEL, BREILE
cm OEEFHP T SRR L L e B T b e,
AT BBEROEEL RV RERV., o THALVE
BERBESHHLE 2V biclERREIz L VA
FhizLEBEN D,

Beafy  THEIREPCLELERWEShBR
F em-$10 cm OHPERE T, BWROBMEFEHFT
BABRSEW. BRIERD L 3EHEER R TH 5,
ST IR T EREOHWRESR, BEEEBORE
f, WEANE, BEROMEVEBOREL I VEEN
FEWLTWD (HRRI-3). BHEFIL38-39% T, £—F
ALY B3 PRI R VAR AEOFERICAS (853
).

e, RY—RETIERV, ThiRReR DM
OREEEEY L RWEShE, Thbb, MK CHMME
DEWEIEL, HRANGRUCEEROMEER IS
BOAEROL YV RAPKRETZEOLOTHS (HK
I-4). Zhidxe— FER»DIIFEREE VS =Eo Hik
wAS (B3R Z0BOBAEHFEMIZ/MAEVLo
(#B1-3cm) KHENWZ L, RUSBOVVER (FWRI
S RRRELELOND Z LD, REIERMRE
BHTVH Y OMEE 5, BREEN»RVEAEAS
MrEzbh5.

L EHROARMEE

ZEEOTE R BIRCE T 0 EB AR X W E S ME S
ELTWS. ETTH& 27 5RAFy ZHEBIRANT,
FEaEWL ZORFICHRIN T3 L b, Z0i
lid=/~ORBEEETh S LB S hS. £4RITR

B4R ERNBRETOEBAREOEFMET




WERENAH EBE K17

BOR AEROHIRNEL
B — FUERBOLEZRT.

T L5z OEFNIEDRIIc bz o TIRE—F LT
% (H##rEx NW-SE ik L, &1k ENE F
30° L DYEL).

Wit HERBEE O £ — PR OMIRME L E 25 L, &
BEIZiE-& Y LeBasmo ohs, H5RicFt X
5z, BEREREOLET TR MEL, Alicm»r-T
WEIWCEIMT 5.

TRRREOFHEEES, AEROTILSE DL
bloTERNTHBZ LD, REOTEREEIMT
TERETAIE—DEEEBRLTWE L EZOND. &
DEE RESEE) BFROARICEEEEL, PLET
BOEERE L 725 BHIRER TH 5. TEMHE LB
TV B ERATNTH B2 2L d, BEEAREZ
7 ROHIRE B b - b D L ELZ DS,

5. EROILEHEK

BRAEERIZOWTIE, BEhE2ME, BRI RE
&, 7754 1EPGH & T 3 (Suzukr and
Newmoto, 1935 ; {E B - 5 %, 1965; pR H 1F 2>, 1980;
iR, K. chb0SHE X DI (56
H) ET—ED LY FEFRL, BhNELMOEED
Flzk& L2y v RALRN,

2) MEP—EHLT 501, FERARERCES ETOHD, <7<
DB AN R OREIT OB M o 71D LR SN 3.

wt."/#
704
] SiOz
604
®
°© I
°
| . \4\hr\\\5:fz
201 ° . AlOs
] ° \.‘.N
° o
10 '
4
2 © o Fe203
. e
®
° ° ° FeO
a
2 ®
I " n L ]
4 ° o
B MgO
2 \
104 ®
84 CaO
°
6
()
a4
2
N '—0—';"”’/
3 o ° © o NGZO
51 %
“ K0
3
2 °
1 4 °
o} 10 20 30 40 50 80 70 80 20 1(‘)0 DI

# 6K DI-R{L#X

Efi: Aramaki et al. (1972) 12 X 5 BAOTEHBOEHESL T
k2

BERERIBAROIERE EH © F B (Aramaxt ¢ dl.,
1972) LHARTRR ALO; IzZ2 L < Fe,0y K OB A
TWBH, ZHIXTERALRE O AR R R
LRHTHS. AFM R ETRINVI TAL Y BRICHE
Yt vy FEFRT (B7H).

6. LY 0L FEHEEY

6.1 #ER

BV, ERIRERCHAEEHTOHER ©
An HRE S 8 HiCRY. EhWERORERT—KIC
REEROEE S b FREIT ) T An 552 535~ L BT
B8, HAFERLEPP Ca B4 An 902 5500 fE% R
3) EPMA S#ic X 5.

— 14 —



TR, BAEOTEREE (AfRFh)

7. ERPREDE A X —&IC An 452535~ L BT
375, Ca ELHERRBLVERELRVESHS,
ZDEAD An BRIEZENL WER OB LIZERC
ThH Y, WEHOBELREBRERRL VS, B
AEYTOREAOHEBNT, AL MRS L LR
BETOHELLRERILCH SR, Ca BB
BIERWEShan,

8.2 |BR

B ETORE ORRE S 1 £ IRICORT. K
B BOFHEE L LRSS OB O AR % T OMREL
MREWZ &, ROBEHIE X Fe/Mg HORMIAE >
T Ca B3R VAT L BREAMROBETHS.

HAER RO CHRE L, FERE~M»5 M

FeO+Fex03

Na20-+Kz0 MgO 12y (BIMDB-CR) MEIOKEREETT.
78 AFM R BRI B SEERS €8 5 VA ORIND B
Eiflgst roc an % 20 30 40 50 80 70 80 90
T T T T T T =T T
BhLE
Gabbro |
e8P

Granodiorite |  eemmemeeee

BEafY
Dark inciusion

£8R HEFO An R

e—o‘—.——g—"og

Mg Fe

FIR HhEROBEOMREL
REDEAEROBE (A) DbERE (C) ~DOMBRELETT

— 15 —




BEREFARERSE £ 1%

BlER BELWETOEBEOLFEME LT

Cpx-A Cpx-B Cpx-C Opx-A Opx-C
$i0, 51.8 52.9 51.4 53.9 51.5
TiO, 0.59 0.37 0.82 0.32 0.34
Al1,03 4.17 2.75 1.50 1.00 1.30
FeO* 7.22 6.16 14.5 18.2 25.6
MnO 0.18 0.17 0.35 0.46 0.49
MgO 15.0 16.6 14.1 23.9 18.5
Ca0 20.8 20.9 17.2 1.88 1.89
Na.0 0.26 0.21 0.23 0.04 0.04
X»0 - 0.01 0.01 0.01 0.01
Total 100.0 100.1 100.1 99.71 99.67

(0=26)

Si 1.91 1.94 1.94 1.98 1.97
Al 0.181 0.119 0.067 0.044 0.059
Ti 0.016 0.010 0.023 0.009 0.010
Fe 0.222 0.189 0.457 0.560 0.816
Mn 0.006 0.005 0.011 0.014 0.016
Mg 0.825 0.904 0.794 1.31 1.05
Ca 0.820 0.821 0.696 0.074 0.078
Na 0.018 0.015 0.017 0.003 0.003
X - 0.00% - 0.001 -
Ca 43.9 42.9 35.7 3.8 4.0
Mg 44.2 47.2 40.8 67.4 54.1
Fe 11.9 9.9 23.5 28.8 41.9
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1 2 3 4 5 6
810, 48.0 47.7 47.9 46.2 47.9 45.9
TiO, 1.08 0.79 1.16 1.15 1.30 0.66
Al1,04 6.69 6.18 7.06 6.20 7.43 7.21
FeO* 18.1 18.1 16.6 18.7 16.5 18.7
MnO 0.34 0.22 0.68 0.73 0.31 0.65
MgO 10.3 11.6 11.4 11.0 11.8 10.5
Cal 10.8 10.8 11.1 11.0 10.8 11.4
Na,0 1.01 1.34 1.11 1.00 1.34 1.01
X0 0.74 0.68 0.60 0.51 0.62 0.67
Total 97.06 97.41 97.61 96.49 98.00 96.70
(0 =24)

Si 7.21 7.15 7.11 7.05 7.07 6.99
Al 1.18 1.09 1.24 1.11 1.29 1.30
Ti 0.122 0.089 0.130 0.132 0.144 0.076
Fe 2.27 2.27 2.06 2.39 2.03 2.38
Mn 0.044 0.028 0.085 0.095 0.039 0.085
Mg 2.29 2.59 2.53 2.50 2.59 2.38
Ca 1.73 1.74 1.77 1.80 1.72 1.86
Na 0.239 0.390 0.321 0.297 0.385 0.298
K 0.141 0.130 0.115 0.100 0.117 0.131
mg 0.497 0.529 0.540 0.502 0.556 0.492

* Total Fe as FeO mg = Mg/(Fe+Mn+Mg)
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1 2 3 4 5
Si0, 37.8 36.9 37.2 36.9 36.3
TiO, 4.55 4.50 3.83 4.10 3.57
Al,04 12.6 13.1 13.3 13.6 13.8
FeO* 21.6 22.0 21.6 21.4 21.9
MnO 0.09 0.11 0.47 0.38 0.37
MgO 10.7 10.3 9.81 9.79 9.87
Ca0 0.02  0.04 0.01 0.01 0.01
Na,0 0.18 0.09 0.12 0.16 0.10
K,0 8.94 9.67 8.93 8.72 9.27
Total 96.48 96.71 95.27 95.06 95.19
(0=24)

Si 5.74 5.64 5.74 5.69 . 5.64
Al 2.26 2.36 2.42 2.48 2.52
Ti 0.520 0.518 0.444 0.476 0.417
Fe 2.75 2.82 2.79 2.77 2.84
Mn 0.012 .0.015 0.061 0.050 0.048
Mg 2.43 2.35 2.25 2.25 2.28
Ca 0.003 0.006 0.001 0.002 0.001
Na 0.052 0.025 0.036 0.048 0.030
K 1.74 1.89 1.76 1.72 1.84
ng 0.468 0.454 0.442 0.444 0.442

* Total Fe as FeO -

mg = Mg/(Fe+Mn+Mg)
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