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K-Ar ages of the granitic clasts from the Onogawa Group, eastern Kyushu

Abstract
. . The K-Ar age determinations were carried out on the granitic
1%7[\%11‘&* A clasts from the Ryozen Formation of the Onogawa Group, and the
%*T(%{é‘ L Yamanaka Granodiorite to the north of the Onogawa Group in
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eastern Kyushu. The hornblende and biotite K-Ar ages from four
samples from the Ryozen Formation range from 103 to 108Ma.
The Yamanaka Granodiorite, lithologically similar to the dated
samples from the Ryozen Formation, gives the K-Ar ages of 103Ma
for hornblende, 104Ma for biotite and 75.1Ma for K-feldspar.
Although the K-Ar biotite and hornblende ages of the granitic
clasts from the Ryozen Formation are the same as those from the
Yamanaka Granodiorite, magnetic susceptibility and contents of
some major and minor elements are different. Accordingly, the
granitic clasts are not identical to the Yamanaka Granodiorite,
but they are correlative with the granitic rocks around the Asaji
metamorphic region. This correlation can be also supported by
the previous paleocurrent data observed in the Group. Further
studies are needed, however, to clarify the geotectonic correlation
whether the Onogawa Group is correlative with the Izumi Group
in the Ryoke Belt or with the Atokura-Maana Formations in the
Paleo-Ryoke Belt.

Key words: K-Ar age, granitic clasts, Onogawa Group, Yamanaka
Granodiorite, Asaji Metamorphic Rocks, Paleo-Ryoke Belt, Kyushu
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EMER, By bo=220 6, AAERE
HIZBASNTVAS (FMIEH, 1992). SAHZE RSN
WOEERNT 25, BHHEREEIIERALTFT L2585
Wiy TEEET AL ENTYE (BIIZH, 1989).
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HEATED, LIFUIEERVLIZ X ) B bk % 4 U TRk &3
PCW5, FERIOR> TREAICE S D> T3 T
EDH A, LEREE L R2OBEFIIKBE~BEEE
L, BEOX oV RO, FREEEZIT-7
T PIRR B DR REEI302~2.1X107SI T, AV AF A
FRFNCET 5.
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Cretaceous sediments
D (Onogawa G. and Tano.G.)

[ Accretionary complex (Chichibu belt)
Sambagawa metamorphic rocks

Asaji metamorphic rocks

and associated granitic rocks
[l Pre-Cretaceous

UYTL : Usuki-Yatsushiro Tectonic Line
(Compiled after Teraoka et al. 1992)
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Index maps showing locations of the dated samples; granitic clasts (R-2, 9, 10, 16) in (a) and

Yamanaka Granodiorite (Ya-1) in (b). The boundary between Asaji Metamorphic Rocks and Onogawa
Group is shown in (a). The maps used are 1:50,000 scale topographic maps of “Inukai” (a) and of “Kuju”
(b) by the Geographical Survey Institute of Japan.
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o Yamanaka Granodiorite (this study)

o Yamanaka Granodiorite (after Karakida and Yamamoto, 1982)
e Granitic clasts from the Ryozen Formation (dated samples)
Granitic clasts from the Ryozen Formation

P Q+K P

<

Fig. 2. Modal Q-K-P and Mafic-(Q+K)-P diagrams of granitic clasts from the Ryozen Formation and the
Yamanaka Granodiorite.

Table 1. Modal composition of granitic clasts from Table 2. Whole-rock chemical composition of the
the Ryozen Formation (R-2, R-9, R-10, R-16) and of dated samples of the Yamanaka Granodiorite and
the Yamanaka Granodiorite (Ya-1). granitic clasts from the Ryozen Formation.

g;gggiﬁ g?r?'nt'\i ggﬁ Yamégaka Sample Granitic clasts from the Ryozen Fm_Yaméalgaka

Sample No. R-2 R9 R-10 R-16 Ya-1 No. R-2 R-9 R-10 R-16 Ya-1

Quartz 236 270 18.7 20.7 28.1 SiO, (wt%) 65.70 60.69 60.46 63.57 65.46

Plagioclase 449 466 478 551 467 TiO, 054 079 085 0.64 0.61

K-feldspar 39 43 62 107 64 ALO, 16.12 1641 1669 1654 1513

Biotite 14.0 0.4 5.9 Tr 8.2 Fe,0, 464 693 741 536 5.43

Chlorite(Bt) 24 8.2 9.4 7.3 2.6 MnO 0'08 0'12 0'13 0'09 0'10

Hornblende 9.6 10.6 9.3 5.8 7.6 ’ ' ’ ) '

Chlorite(Hb) 1.1 1.3 09 Tr 02 MgO 150 261 28 197 165

Epidote Tr 14 Tr Tr 0.2 CaO 428 5.33 532 447 - 391

Accessories Tr 0.2 1.8 04 Tr Na,0 263 225 226 263 3.15

Opaque 0.5 Tr Tr Tr Tr K,0 170 182 195 216 543

Total 100.0 100.0 100.0 100.0 100.0 P.O, 0.13 0.17 0.18 0.12 0.13

Rock name Tn Tn Gd Gd Gd Total 97.32 97.11 98.10 97.55 98.01

2000 points are counted for the analysis. Accessories are A/ (N+K+C) 1151 1.064 1.073 1.111 1.008

apatite, zircon, titanite and allanite. Chlorite (bt): al- K.O/Na,0 0.646 0.809 0.863 0.821 0.774
tered from biotite, Chlorite (hb): altered from hornblende, Ba (ppm) 387.2 3747 4459 396.9 421.7
Tn: tonalite, Gd: granodiorite. Nb 11.0 9.9 11.2 8.6 10.4
Zr 126.9 1205 1459 121.2 119.7

KA RSB O WL X M4 System 3070 Y 193 269 296 180 205
(B %M\ 7. SHEESEE Table 20054, 4E(E sr 3583 3422 3384 3618 2556
7 1 O 2 BB O fE R D S LR, Rb 497 542 568 561 887
FHLAIC R EN TV A LI IIIE—HR L Twab. —4, Zn 476 727 774 558 60.5
T AER PR L 1 SO A T 545, FILRE T OfLmE Cu 136 43 206 94 34
BT Ca0 27 7% <, #12 K0, Na,O 7% i, Fe.0,=Total Fe as Fe,0,

FMEITLETIESr 4L, RoDPEVENERL S,
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Table 3. K-Ar ages of granitic clasts from the Ryozen Formation and of the Yamanaka Granodiorite.

Sample  Mineral K “Arrad Atm. “Ar Age
No. (%) (scclgmX10®) (%) (Ma)
Granitic clasts from Onogawa Group
R-2 Biotite 2.85 1.23 89.8

2.83 1.22 83.5 1085
R-2 Hornblende 0.60 0.249 84.4

0.59 0.253 85.4 1055
R-9 Hornblende 0.72 0.304 87.7

0.72 0.310  88.6 106£5
R-10 Hornblende 0.53 0.224 78.4

0.53 0.225 64.7 1065
R-16 Hornblende 0.57 0.229 81.0
057 0239 817 '08%S
Yamanaka Granodiorite
Ya-1 Hornblende 3.29 1.35 95.5

3.29 1.37 95.6 1035
Ya-1 Biotite 6.94 2.90 94.7

+

6.94 2.87 95.5 1045
Ya-1 K-feldspar 11.1 3.34 94.8

1.1 3.28 95.2 75.1£38

K-Ar F#{

1. BlEFHZE

FlE RS (R-2, R-9, R-10, R-16) 122\ T
&, BREBEES0~145X v L 2l F B R, A F A
KCTHRE L 7214, BESHETHCCTE LR Aoy
CEEEE A EEL 7. R2POERERTIY v ¥V 7ET
SHEL7Z. RV TL YR, BREA, BEROBSER
DB -0, 6N-HCI T 2 By EM L, BEiskisicr
SRITRE Lot EROERETOEEL 2. FR s ok
DWT, EiGHELFREEE LY Ay - TA Y =T
FLWRIARE L 72—, i fEmPIRE (Ya-1) 12 EEd
LD FETHL, RELXEAH 2720k, S5 s £
FCHITE 2 [l AR L 7o, AR ST L 7o e B
ROMY TH5H ; Ar 2;=4.962x107" /4, PAr i =
0.581x107" /4, "“K/K=0.01167 atom%.

2. BIERER

K-Ar EMHERS R % Table 31279, I EmPIfEE
DRIV T L v FOEMRIZDWTIZI03E5Ma & v o) #5 R
MRS, KREFINEEOIEMEBOERE 3 5. 7272
L, 2ORN 7Ly FEBHEA ) 7 2 DEREN 3 % %
B2TBY, 2O F-0 7Ly ROl -7 i
WHIT TRV, —BNEEEIEREENL DLV, F
BEZIRKFAL 72725, #HRITEBEAEZEDLL o7, —
h, I ERE PSS OB E IO WTIE104+5Ma, #Y)
REAIZOWTIE751+38Ma & o7z, ZoOH)ERICD
WIT D75 0Ma &) EE, BEFER LY LB HE
, WVEADT VT Y ORFFHENORE 2 EZEIZANS

&, WHEFANLEREFE Y5 Z 38 L.

G - IR EEPREE ORIV > 7L v K EBER
D K-Ar £ (103, 104Ma) I ZHERBE SN TV L EER
K-Ar 48 (112.0+56Ma : M, 1987) X b HeRHE L,
72, Rb-Sr &8 714 v 7 arH44 (164.0+14.7Ma : /)
IAE Ay, 1993) L L CEA L. ILHfEmPks o
164Ma &\ Rb-Sr &5 F Mo Tid, dwkRIzE
BE i fEmpliRa 2%, BEEEROBEAIZL - T
K-Ar £RREWOBEEZI) Ly PENzz0 L S Tw
% (UNLNE2, 1993). AHsE X 4172104Ma & v 1
AR PIRE S O BEREME, BELLoE IS REE RS

(92Ma : $H, 1987) RERFEOLEAE (86, 91Ma :
fEH, 1987) & h b ReXdivy (Table 4).

ENBOTERER AR >WTIE, ALy 7Ly PO
FERA103~106Ma OFPHICINE Y, BEEH) LTRELL
—HLEEIESN. FLBREZROEMIZ108E5Ma
LR, RNy TL Y FERE SO TREOHBAT—
B34, KEJIBEELEEZF2—a=7 Y (#90Ma)
OHEFEMTH Y RIS, 1992), LEEOBOE/ITS
DEREER L S FIE L %o,

L BUEEREBROHER

FBROEmE#O ) B, SR K-Ar X% 8% L7
AIAEER N —FVEB L AL RERLRIIE S
AR fEm e ot s/ 2 LidHEV W E R
bbb, BNy TLr FOREEE (510C) LEEHO
B $H i E (300C) (Dodson and McClelland-Brown,
1985) #ZBICANL L, ALy 7Ly FEBEROGER
WREEDOHPE T L7 2 L, ZILE IS e Sl & it
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Table 4. Geochemical and geochronological correlation of the Cretaceous granitic rocks {from the Ryozen For-
mation and its surrounding granitic masses in the Asaji and the Kunisaki areas and from the Higo Belt.

Area ONOGAWA ASAJI - KUNISAKI HIGO
Rock name gé?: "gg oci?;‘ts,:. é?;%%?gﬁte Nioki Granite | Watada Granite EL:?slgiirg(;\Sinlgula‘ g?gg(ﬂ}g:%e
Lithofacies ES‘(S;T& o hb-bt Gd (1.3 bt granitee) hb-bt Gd @ g:st?tgac_;‘rtaeﬁite hb-bt Gd @
Magnetic susceptibility [0.2-2.1x103s1 (n | 4.1-4.9x103S1 1) [0.06-0.1x 102 51| 0.1-0.2x 103 s1 (1)
A/ C+N+K 1.08-1.16 (1) 1.00-1.10 (145 1.16 1.09, 1.11@«s 1.10,1.15 ) 0.89-1.07 9
K20 / Na=0 0.646-0.863 (1) 0.771-0.954 (145 | 0.792 (5 1.18,1.07 45 0.723, 0.753 @ 0.290-0.504 (9
Rb (ppm) 49.7-56.8 () 49.5-153 (1.2 61.5-1632) 16.2-117¢) 16.9-80.1 ¢ 38.4-87.1¢,109)
Sr (ppm) 338-362 (1) 230-614 1 102-499 () 238-509 (2 16.0-419 (3 439-730 s,10)
Rb/Sr 0.139-0.168 (1) 0.0806-0.664(12 | 0.123-1.61¢» 0.0299-0.482¢» | 0.0854-3.03 2 0.060-0.176 (,10)
Biotite 108 Ma (1) 112.0Maw),104Maq) 92.4 Ma 85.5,91.1 Ma @ | 102.9 Ma (0
K-Ar | Muscovite 94 Ma @
Hornblende | 103-106 Ma () 103 Ma ()
Whole rock/ Rb-Sr 164.0 Ma (2 116.9 Ma o 101.6 Ma 1 1429 Ma o) 121.1(,103.5Ma (o)
Srl 0.7045 () 0.7052 @2 0.7054 (2 0.7044 ) 0.7049 @

(1) This study, (2) Osanai et al. (1993), (3) Ono (1963), (4) Sasada (1987), (5) Karakida and Yamamoto (1982), (6) MITI (Tsusansho) (1980),
(7) Masao et al. (1990), (8) Kamei et al. (1997), (9) Yamamoto (1962), (10) Nakajima et al. (1995)
* constituted of Gyojamisaki Tonalite, Kurotsuzaki Tonalite and Ushiyashiki Granite.

L7z B RO EHE SR WERATBE AR TH - 722 &2
rartEZONSL. EBIZ, ALy 7Ly FOEBRENR
HFTLIXLIEERERE LRSI LD, 2ol s FLTn
5.

eI E DR L 7L FB L URERO K-Ar
£(413103Ma B & UF104Ma T, EilREESEOFR
L—%L, $omEEE— FERLELT S (Fig 2).
772U, R AER PR & ARACHE L 2o R E R A B
BB L, EHRSITERCHMEILRIIETOECH RO,
WHRIZDOWT AL L, EMHEE 2 LR 1058 O
120.16~2.14X1073SI TA W A + 4 +RFIOIER IR
THOIZE L, I ERPIRRED T4 ~ 5 X1073SI & %
B, BEBErEt~ A4 PRVIOIEmEREIZIE T A
ARG D.

ks, Bl ofimaoitiaiig, Beh#Eiz
FBHL TV B IUREMIREZDOL DO LIEFZIZL VLD
O, IhEREEBIZES L fbmERTHEAIRESND
L7z, HAWIIFHEAIEEIZEDR CHEERIC
BEHLTwwaRIiko o0 d Lk,

A, KEF)IBEA OfEREEEIC, BT O & &
U%éf”Aﬁ®$ﬁd%%ﬂ&#otﬁ,ﬁﬁm%ﬁ%
LEEEARE D HET AR A OHERD K-Ar 0L
L T182~199Ma & W\ ) fEA & S T % (Isozaki
and Itaya, 1989). Isozaki and Itaya (1989) &, Z &
BERZINAE S Tld e ¢ “ZFERT »oftips s
YEZ FEEOLOBBIZLL L, ZOBINERETE
CEL S A B 0em~ B m O fAEE 23 L 0T, HEFEY
DF CHAEP S 725 SN BN - Z2 5N 5.
F7o, BHMICGRETRE LIERRELDT, UL
BEL LT, BFFFIIRERR G E W TR LT, 2ol
FEENC AL - AR 9T 5 £ DIRECEDF
T A, ZOHERO K-Ar 48 E LT190Ma GERIZA,

1992) TH VY, @BEFOEMTERO FRLAAE L -3
T 5. AT ORER AESTRIE P HILERE T
J VIR (Isozaki and Itaya, 1989) (&, EOFEZN S
SR OIFIEELICME L TB Y, MR A
BER AN oM E CHEB L, EA~OWmm GE,
1970) (ZfEo THERE L 70l D O E A HNL. 4,
WD) S L R L2000, Bt 75U % R
THLIENTELD-7-0T, ZOERBIEIITDR -
7oA, FRDEDEERE EAH LT LT BRIV A
FAFRE AP A IR L SN B TR D 5.

BHEIZ OB~ k91, KIS HR TR REREO
FHEEICANL T2 D, &5\ L, BIEILHIREE L
PUEIPE SR EL R & FAR A SR (R - 581, 1996) (28
T 50022 T, SEOFEEIED A DS Tldflimz 1
TIEIETERD o7 103~108Ma &\ fER SO 4
fCfiEg, BB o o SRR i B 5 o0 R AT T A v iR AR
ERCEH (FFRANCE) (ICtEbh s e a o4FR (103~
112Ma : BKIE A, 1989) %, BIRILMLERCHF O
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