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GRAFELT L. ROV BERIE, HHEAR
WTER S 2 [l - 2R E/NERE T, /il (1968)
DZAARHEN A BT B, R 5 il = R £ T
DI EAY 100 m.

AR W 385 % 8 AL B B iR 1 o Fi B X B, 8
Bo) =7 A2 a0k X Z8AICHIlz - T
WD FRICHUER A O R T LS TE AR AR O B BT R
MOMERFIALS/NEE ThEC IR ) =7 A~ MS
b, AT OREEEANEIRAI TR S AU &
eolzZ ERRIBELTWA. A2 EHMRAY 22 B A1
D SFRVEIZIE N S L) & R0 S AL, A ERRsHm
HEFEW 0 B EHERE W) CHETE S 72 2B DA IZHAEE
W AKET 20D H LN,
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RARFEOZE RS &AL OBV ESH, R UOHE
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2.1 HE=R

RENEHIR O B =31, BARREOL AL,
R RO N EE R OCIERGHE? S 2 5.

TR ISR E RS X O S SRR O A S
T, fEmPRRE ~ffE R CHEERICET 5. 72,
HNWEHEHIZCEASINTWS, Rk E & L CHER
V2o L, AGE - BT TN O8N B R 0 Mg 2 SR
WAL TwaS, LIFLIEI V<o A4 PREZ LTV 5.
HEREE S OEEHE LREER SO ZF NIRRT T
C/NEV, IS OEBEEF M RREEREEOE AL
Wmmﬁﬁﬂﬁm%wofwtﬂkﬁﬁuﬁgﬁéa

BEALN SR KRR B O R O HEA Lo W
TEJE 1 o R e dul e OV LU TR R O AR st L 2 9 A LT e
5. F 7 E s R R 1 S NS A, I
Sl FIRBAERGEP IS T 5/ NEET, 2
A B AREABEIVAYE - APITAE ATV - APTABE
NWESEP SR SN, BFAOEREFICEAIN T,
5. BT T SARDSEED s, Tl G
BENWER) TS HRORBESR & L TaENRS b 72
o, FEOHRANNARERERE - MR ANTAS
EZRPFEHEICEASNTY S, Bhvwatko
G, aREIY & i e Ea I Bo Sl
E LS ROREEBETIEES AL Tn5b. JREE
BUEIES O 2 P IIZAR 2B R TRV EICE PN T
W50 bH D5, BN CEFIIEREE &L IR
) ICHE AR, MREERSEIC L o THAZR,
TRGEHE (F L IBMREHE) LSBT A - 7-F
A, WA R OE T OME 2 S SN D, B S
TS & L CRAEREE 2 & A CEATREEEIE 10 - 90 X
107SIU), AR 0 B EBEAE 5 4 & o IR B4R S 4
W E NG, B, EEHNREBEBICSATSE
RENCEFREOBE I STEL, — RIS (6 x
10°SIU BLF) ©, BIsBRAEmEsE & Il a a1l
BT BHENE L, MEE—HONEEROEN TH BT

RETEA R\,
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(ABRAIE - TR - AT HZRE - BUHEE)

2. TR PR L o0 5 v 45 = S b ETREA [0

1 FTRMEAEREE Gihvwazat), 2 MR
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RSN D EmEHE Bhwgz &), 4 %
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B2 200 TR PRI o> H E S

BENLW A OB A O T o [F R AR AR 2 il &
LT, BrEmakoEamaiiao Ar-Ar 54, 7
EakE TSRO T )V a » U-Ph ERDBESNTH
D, ZOfEIX 130 Ma» 5 104 Ma B2 O HLFAIZ B 5.
L2 L7278 & AR IS OBV I IEBE R L 5
ERDbN LML REERNO RIS (O varEN
WTHIEHY) PROONDL0, 5 OEAHEIZ
WAEDO= 7S FEREREL 2 VITRERS L. I
SOERMBEORPUZOVWTOMELEE 5T 2 /2T, K
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TBL.

B, IS OEBMERCATE & AL SO K
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NCHhoLEZEZOND, Thbb, RXIFEHOBEME
RO EEECEE (bW 2 FREALRSE) ©
TEEAE IS T 5.
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HE T 5. SFWEAKEE L, ZARTTRHOSRKR
RGO RCE KiEE T, RO
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5 7% WA O (£ ORINSE A %8 - 722
9 MEAH).

2) HIHIBHEAIC BT B HERUE B RCE A OB
WEHEOEA
3) AT AR O KB 2 PR AE B).
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FED &9 %= AP RERER PR 2 5 HERBERAE
W5 12 M SSRGS 7 B IR A G R TR L
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KW DI S 7z,

8) MR L/ INEIRTH O TR
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JEfEE D L L E 2 6 N5 f DRI I 3R g 2 Bb
B LEM L7ZIEIRPRDO SN D,

REERE DO LB WM AGLEIL, BER+HE
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T+ T5 4 P 2BEKATHLH. RELEREDO—LB
TR - A - EHE RSO TV I EERIEHY 23
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BB AT AIREEREHICHEALTI VYo A
MREZET LB EARSHICEES -10mm O E
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TERBE A G O EE R A A bREL, Rk AN
A+ REEEREEN AL+ RIREA+AENEYTH 5.
FIVERIREE SRR b, APTAILERELY] L TWwW 5.

A AL L FBIRE O ZE R S A A b A
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NS OEETT O B E TR AP & BE
S mrE napn LIZLIERD S, IV aroff
TESHEE S NG,

NS OB EEOE A% 5 1 5 LLEiZA
WARZ W > Tz &) NMEAHTH 5. ARG,

3. 20 REANEEDOBEAMAERET O 7 0T (11
MM, 5T
M RIARE, G BEETIERE, o: ¥/ 0

IR HERE B AERIA I X D BER Z W o720 DTH D
BAE, BEEORE LR TERTRETHAH DS, B
Ercldwnone ditonrhnbzn, FoEEORMAD
ARHD28, A TOERDITEREEE L, BRI
MBSz, 2SO FITARIEHIB RO [ 5
IR R 5 AN i i B 2 AW N A e e N 2 AR
N, ZOWHERIIICHYST L. 2BREEHD ) bitMHE
HElRE & E R VWIIROE L, RERMIEIZ 54T %
RARFFOHERSS GEREE) GkIZIED, 1989 0 AfR
137, 2008) O— xRS L IREE & MR R BT
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AREIEHIROE AN e e LTlE, WEE» SHERIC
D7 B WA OFEBEHE L AIRESET 5. 2b0%
E TTERT R OV | X0 sk L2 534 9 2 Wi F i
ANEHOWHIEEIIAN T 5. L7255 CHlj[xIng Hbis
(2T B SR - AR BRI OWTE [EITR D
KZE | XIE (ABRIZ2A, 1990) TOERIZHES). HL
TERACR PIREBE S & Rl L TV 2B A DWW TIE, IS
FRLIHE VARG CIIBERAE R PIRRE & L7, &b, 3
NWEHE L — OB EIZ DWW TIEZF OS5 H DS AR E
WO ORI T 2 HEMIBICRESNL 20, RLFELL
Feab L7z,

BEANGHOBEAMBREE 4 1HIRY. 850
DE—FEE 4 2KITRT.

BE R AE T PO % e

Mk A ERNBRERMLMES

ok R OSE R AE B s
(AT (o BERHE R )

HokE A P A R E RHE f Pfes
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Rz PO R EEREAE R PO
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kLA P90 B E RS

AR CRAR -

B4 1 BEAGEHOE AR
* L AENieE T &

4.1 BF 22 &

ARG % &, PRI A0 2 B A
2D BIFEIZDOWT, 2002 FLLETO b DL [
B M OV L B (ABRIE 2D, 2002) 128 D 2D TH 5.

112077 TH&E ] XiE (AFRIEA, 2003) 12id, 2002 4
FCICFEEE T Lz G [HEF

il

iz
%

(ABRAN)

B4 2M fERAEOE— FHK
Fh AR A PO A 2 R B DA (R L B AL 1k
D—ITHILH, BEOZDIZFIR L7, BB
WOE— FHEU, [ZARR] - [HE R OREE] - TR
LR OB ER] OFKECBITMAERT—5
1oL

M1 INRE 2, 1996) - [IENT &K OVKEE ] (AFRIZ A,
1990) - RILK OV | (ABRIZ A, 1994) - [JI1HT
FOHH ] (ABRIZA, 2002) @ 4 [XIEHS O TR T 12
Mz, O ETHRAEFRTH - 72 [ ] XigHEso 7 —
5 RO DEAT o 72 TR R A SR s O |33 4381 2
LHHEREDORER CRAK) PRSI TWDS,

12075 TEGA) g (ABRIZ 20, 2007) 121, HbisA
DR RIEAE R A IOV T DL TIE D 5 A3 72 TE
PHAE A AL WiZE (AT B S i o 1 SC- A R 4
WIROWZE (148, 1991), HAEAEROWIE (FIE,
1991 ; Miyajima, 2003) %) ORI Z T, H7z12d
NOEIIZ D7z > THEBEINHERAEEL b L ITEAS
OGS EAMEANLE DT EDENTWS,

C ORI HER B S A S OBFFEE LT, &8 - K
RE (2007) 25 5. ZAUBTERBILHOSE R S OB
LHWALEE O ER Z LHIC b7 o THlE, Z8L7
bOTHDH., ZOmLTIE [REEBRT IO L 45 4
VTR L A R S FEARR L X551 TE 2 B A B
Thsb| ELTIEVDLD, sAXKOERE Lol
ety (ABR - 1Loe, 1990 5 ABRIE A, 1990 5 ABR - EifE,
1992 ) OMHIZIZE > Th vy, NS EHT (&
7 KAE (2007)) 25, TGS X B EAX OGN
LT, FTERBEDOFEILNE IR R R v )
RIBORLD 2005 4 THdDLHHER, HODEEEH
N L DWHEREE D 2 K R TR T SRR I T % S Ay



WD 2 KA 2 ZE L TR WD, FsERNE
Bbhs, Tz, AESFOMERCS GRS BIEMEE D
THSEARDSHIR S T 2 WEAS, BRI L A b
HOEA XK T 23O Z LD W T oG %
WEEIZ LT3,

WTAE, BT L b R O BUEER T IV [ 0N O B
Hid A & OFER G DV T O FMARERD RN TR
FEINTz, PEEREFERT R A 2 km OMEIC BT 55 =
RTEDbNIACHEE S 55 300 Ma ® U-Th-Pb 1L
SAEM (BFWA NPT T V-V ay) (RKKE,
2008) & 285~ 304 Ma ™ )L I > SHRIMP 4L, (Tsutsumi
etal, 2010) 29 SN T W5, T2 BEERE IO
SRS O MEE PS50 YV a >y U-Ph R E L
T 302 Ma2siis E T % (41E2, 2013 ; Tsuchiya
etal, 2014).

J1AG B2 Hb 38 K OF 2 o Ji] 3B #3812 > v T iE,  Sendo
(1958) S =F&MT 2> & KEMMTIZ 1 F T O JLFEFA IS L 5
Wl O A G 2 ATV, RSO R 2 X0 %
ToTwWa, F7o3IR-KHE (1972) KU Tanaka (1980)
HART AL OBEL S (B 7 Bt k) L,
AR (1973) D=FHN DO A, /ASIE0 (1981)
MR S AW D7 b MO NSO %
TV, FNENWEMNEZAFEL T D, F 7R XINE bR
PR & FHE T B B BE IR AL RS & 4 A § A BEAL W
FHE CIILEEN SRR O 7 RN ER) 129V,
AP AT (1994) 2SEROFEM X5 & B EREMIC &
B H RO TREE DO Z 1T o 72, IR RIE I T B
TS HIZ DT 1995 4RI 5 54 1 VB IR (L
1, 1995) »AES N

NG B s & P35 2 B 22 R s & OB T D
TEREHICOWTIE,  Z OB R R AR B4
BWFFERE R D o RF SN (BIF - EAR, 2003 :
fa JE 13 7, 2003 ; Takagi and Kamei, 2008 ; & - & K,
2012). ThHDH L, MHFERT = IZoWTITHE
BRSO TR L7z X )12, BT — % L OxbRIRSE
B EHHEAR T — & OFEIZ OV TR NE 2D
D, TNHIZOVTIE 4 4 DETRRT 5.

4. 2 BEINESET

] R L b o> M B iy AV U2 00 A 9 B BERL W a1
&, BEELE F ARV E AR AT ANV EDRS
bafhl, WEIEG O TSR AWRERORVWRN
WEDD R HEREITRE NS, FIE TR BRAE i

OB ALENCHERE S ARCETICE AL, BTEBRAE R
FHOBARIZIZZOREO—H 2R L Tz b2
bNMb. FBmERMREERSEY R L2~ 7~
SORMEEMEEZ OND (AR - AFH, 1994 A
PRIZA, 2007). AEEIEFTERER LM O P - JEEiz B » T
e PRE - AT O BEASKE LTHELTSE

D, REFHIEOMLNEER L ETINIRT S, BE
3F & L CHIER AT a2 A L, AE R PO s b
EEEREHER L TV 2HE8S W (FI§, 19915 ARIZD,
2007 ; H, 1974 : HH1Z A, 2000).

AR R Hb L 2 ZABEEL km BUE D BE AL SR AU AE
L T2, [XiEihiseE s o S & O H B A Lo (L TEJE
I HIF, &U“i&iﬁk?ﬁﬁfﬁgiz&%ih%ﬂi&iﬁi%fif)Z>. BN
HETIE, AT RO INITE 2 M 2 5k
FILBEAAEAER,  IRTTETFIR o PR A L TR & Rk 3
Liahr BB SR ST 5. F AR KIE
BRI T AW IR B VT, IR r H0
INTEA & WIS —H7 (20 A0 5 BRIV SR BE 2 B o 3T
nwatkb g L, INTEEZRER T 2% 3 km oS KRE
[# r VSR T AR, W2 6 1ILHEIZ 220 T i
T A/ EREE R [B R E R AR &
IEAHIZT 5.

AKMEHIR T, ILBEL VAR - BEAILBEILN
RO r RN SRS RSG5 L Tn b, &
72, BB LBV ERTE )T O NI LA 20 5 AR
ﬁ@gugggﬂﬂﬁﬁﬁﬁM%ﬂw%WﬁE®:$ﬁ
WFR, #tk PEB I B\, kL PO R RERY
ETICHNCEESORMIESS LI LITRRDO b5,

AR [XE M 2 A E AL ER BT E R L M O BE AL E 12D T
X, WL ODRDERIZOWTEA R &AL A
ENTWwA (RIR - KE, 1972 : Tanaka, 1980).

4. 2.1 FIUshVERER

DR UL

THUBE AV S ARITAE S 897 m o PJILILTEA & Z D1l
BEAZ AT, PR 2.3 km, AL 0.9 km IZb7zo T
T ISHEL DA T2 HHEORAEERTHL (4. 3
B). A IR & ok A PO R ERAE i PR 1L
DI, BRI R BE LT R A PO BB AR PIRRE 12
Lo TEASNTYS (54 61X). EABERTEONR
VS ITIEEE T TR 72 TR ik AT 562 L, BRIRZS &
ROBEREZHECHRENLNELREOLNS (I
BIRR 1), AT L OO — I BEB LR S O/~
ERIZE o THASN TV S, PRV ERZELD &

RN WEOREFIRIZOWT

FRRGHIZOWTORIRTOXGORE» 2 B E LT, FHEAOHEMAED L IZZ0EAGERORMED L mm LT 0% 2k, 1-3
mm DA el - RL 3mm B OY A 2 kL 3-6mm DG T H Mk, 6 mm DLEOYE R L Lo wEREEY, FRIEE
APIEIERA X0 7 1 7 B & MIEROMELRE D 5 A5G0 % O THAZERX GO L &5, LI U ChHlERBR L 72
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F 7 A OB & AL E B RA S FILBE L AR IZ K
T2 bW EOEE I VERDOOND. B
HERE L FNEE BENGED S S SR S 1ETE
T 5.

THLBE N ERARR & RS OFAIE o205
TWRWH, W EERBEDOMEEEOERS, A
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PN NSO FEIZHIFI TRDONTWED T, K
B wa kot mpliea h ofEshTH DD, vV —
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RolFFTHEO—MMEREL TV 25O0EHAPTIER
WS, Rk T A ARE RO NFERREE (2R O ETEATE
HEREL TS,

ARPEIVASEIE, FTEBRAE R A O A DTS
(ZERAOETHED EBY, BEARHIRER - 720
REMED %) HICEA LRRRFORNLVWED—DI
MESITSNS.

REFRIHHEN LA VERE LTIE, AEAIL -
Bt - B - Bl - FERILO S ERD D
FHND., ZNEDEHNWAEEIZOWTOEEIZNT
LB TIE R WA, FERELICE © &) SR
e, BTERBEAL R EHE P COREIR R A AL A I L BEAL
WAERD F N E LT WA ED S, B E TIETIW
BENNERITT T 2008 % Y THA .

—J5, MEET - TEEREEHY B EARER - HAE
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L<, ANVAF A FRVIOMER bR S E E—@o~
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1 2 3 4 5 6 7 8 9
SiO, 45.51 46.28 47.01 49.26 46.61 49.06 46.18 46.29 4522
TiO, 1.03 1.70 1.44 0.69 1.43 2.46 1.98 1.87 3.17
Al,0,4 21.69 20.85 19.22 22.06 18.11 16.95 18.95 20.11 16.14
Fe,0, 10.54 11.44 11.89 7.7 13.18 12.43 12.76 11.45 14.47
MnO 0.12 0.14 0.15 0.10 0.17 0.20 0.17 0.15 0.21
MgO 5.80 463 5.70 4.91 147 5.20 5.43 5.09 6.92
CaO 13.95 13.27 12.03 12.9 11.61 9.51 12.21 12.54 11.57
Na,O 1.26 1.34 1.45 1.53 1.21 214 1.47 1.47 1.23
K,O 0.21 0.17 0.39 0.48 0.33 0.50 0.29 0.38 0.27
P,0s 0.02 0.03 0.05 0.03 0.02 0.06 0.04 0.05 0.04
Igg.loss 0.84 0.95 112 1.04 1.23 1.31 1.12 1.23 0.87
Total 100.97 100.80 100.45 100.71 101.37 99.82 100.60 100.63 100.11
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AL IR 3 0 B2 RF O bz [H] % Poil 72 BABHHEA - R0
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FEIHEW A D 2B A 255 GETRKRD. &
L FRD & 12 i LAk & BREREOBLIRZE S K OB IR
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BN WEORBREHEEMICHN T2 E 2515, Tl
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DHTH 5. FIERO B EG A O KT 1A P
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(Gb-1b)

RIS & OBR 2L 8m A5 20 m £ TO
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RAPKIAKNWEIZE L LTER2mm L FTOFHE
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WAL, NEWES S 20, RO EIRER
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BRI AT B, AREHO_ERBEIZEHCR 5R0IE N 80°
E~N&° W, 55 -70°N) 7% L, T#&ibldLEe 3T
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ET HERICECEREICRINCA AT 52 Eh5,
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BREORBRAEIFEL-2emDELF) T4 v 7 ¥
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LRMEVE - LRSS T, e 2 BEEICEmEY] L

Mo 2midi (b)) CTRRELVCEO THE (Gb-3) L#7 5.

T3, —fRIZAn80 THE TH LA, LR T 5k
)4 (An50-30) ZPED F0H 5. Wi ANA LBk
EOMIEIR - F 7 14 74 v ZHIEEERL, THIER
RHEAHEA A WA T 5. Mk, BBRoOREREZE) FL
H 5. ANBHIEWIIAAZ T O7ZRLR D L < AXREIRT
H5.
FEHEMNE I IEREIRE ISR, Y
WCZ LS X VERET, &kl Ths. K1 ¥
VT 4y 7 REEANAIEWIR TIETA &R0 57 v,
HERCSEYNE D O 5 DM ERE I IRE & [
ULTHhs. FIEARAIER3I-4mMm T, AnflBIZERY
JEIRETDOLDLIZIFRI L TH 575, ERHT 5200
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Wx %3, SMOERETILRLRAHETH S
FRWEEE, EREEBRAEOLS IR T O
90 x 10°SIU B2 & E#CTo 20 x 10°SIU F TZAL
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vii. BEEEBERBENVE I BRBEAVEE (Gb-4)

Gb-3 » FBMICHE T AIE S 10 m DERE O E
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OFEEEENCEL, EENDLKRA XY 714 v 7 i
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BEHEOBIVNED, BIRERE & T ETICHO S
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BOMIKIR - IR TH 5. BIREIEEA F) 71 v
IR FHEA T EA L, F 2RI O R A F
)74y 7 R EEARG O TH LFENL V. REW
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B3-4em DORA X 74 v 7 RIEANA = &L
FEREEORNLNAENSR D, Gb-5d AL (L) 12
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RECAHIZE N2 H CRIEPIRS L3, ZARRTH
IR, JEOTE 400 m O # K 8% DAk 77 400 m O #h5 T,
AR IR & A HT TR 12 2 CRAL ISR < A
TLRERERAESERICL o THEASN, ZOTGE%H
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B REREMRE L OFEFE IR EREO 2 A
LAFAEAANAHNLCE B TRRG6) 0fis 5.
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7). HERIOFHR A E &, S O MEANL RS S v,

TR SHER - A D AR - EEAPTA - HANE A -

R - B
BB S O RS« e - ek - IR A PYe - BELE
AT x v - fRRA - JTRA - R A Y AV
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PIH BERERIAREIC L o TEASNH, FoF8k-
FERAEIICNR Y BEAEREICL > TE2NLTW
B INUBEALER & [FRE LS A s H s 203 B M)
Wb, AL TIZOMT LAV —TR T ML
CIIEAk (BEPOTHL TV AEAEET) L
ZHNDN, BN ERONERREESE ) & EERITRTE
DU RSBV E SNTWAE (AR - FH, 1994). F
ARV ER 53 BV MR A PO BB REPORRS & 8 5 FA%
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NSRS R RO LS.

B mIHAIVNE RIS - AR D S )
INBENLWER & RO B FIREDEE S 508, £
ONERERR, AR OIFRCNEEE, FRICRES
S 2 b R WEOEIROED SHIW LT, FLBEh
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Y EHERUERK
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eh - Ik
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O72R0R S L I OMERIL & 7 & 85T, 20
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WOBRERELVE GEIRRT) »540, 9REH
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. ZOMEANAEBERIS L, BEEDD D
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Pl Lo THEWVRIZERREN TS, F@EMATHIE
o~k T, Bl eAHEA 2 @A L CRHEARI T
% 2234 1 - 0.5 mm OF S OMIZ, K 10 mm (2
BARAX) T4 v 7 BEIRERPPERD SN,
WENC S H 0 HENE A & Do B O FR SR &
wEd, EEAPIH OB S FHRA RN 22T T
WAkt AN A RO b NG, BHEHER I 2 omicfiR
AR T A 22 LT § 5. ANEPISMIRIEE 0.5
mm Fi B ORARMIE TLEGRD SN 5. TSRS & F
5 USRS TAEOWIRIL A . REKkENIL T & 8RR
DT AT BT HENEL . HHEIIMAE SRR I
PEBOLND. FRBRFHEAO I THICEEY %
BB AE B 08l A P O SMZ o T T
AL, BMREBAICERENTVWDIHEFS V. 0
12, B 2mm EOBKADTHICEO 5N,

i

il

s

=

EREE  AMRAPIEBEILNE (IRT IITHGE, ZEN)
Mo 7 SR A LB APIA 2 S A I EES, A5 mm 2
B SAA X)) T4 7 BBl AP AEPBERIC S HO A 5 3
BEAET. SAWEEIZ I x 107°SIU TH 5.
TR ¢ SR - B ANE - BER - REVY
BB T Ok« A7 = v - iRk AP - AR

FEAFE-FEE MECHEHIL V. —HRICERE
1mm§gTh %A%, HHANAHIZKRA X)) T4 v 712
WHE SN LEHRAIZEZE 05 mm LT OBE/L v, 1
Hra7 L IERET Y A5 A B 2R
T EEAPIAIIBAEE T, £ 1 mmEge 5 mm EifRO
BRI E 2 L, RAF) 74 v 7 ISR #ERA %
WAET L. A PE 0L SRR 20
THEOPFREANA RO bNE, BERIIHEG
TEIIA v, ESmmuiEoORIRMWIEE 2 L, K4
FUVTA v 7 I WMAEREA2ZHEET L. AFS
NLFEAIZEBEAPIAF O DL Y RRHMATH 5.
ASFEWIGEZRIEE 0.5 mm Rl 2 O RLRALTE ~ IR TR
ZZ v A7 = VIEFHER AN E LR T %
%,

4. 2. 4 #WNANEBREERNZEEPOBRNVEESE
4.2. 4.1 ABGLUAEAE

FEA LTS5 O NG RT ILAREE 20 & HIRIZ 21 C o Hids;
VZ0E, AR IR sl 2 A 0 3 2 A P R R R P
framoaRwE LT, ANHENZGIVEEZ R Mk AN A
BEJPIREEDILSIOMA LT\ b, oMk ANAR
ERPIREE 135 m A 5 55100 m 12 72 B R 7 25 A
L, BEETCARABEAERPIRE O/NEIRIC L -
TEASN, T Emiks & O Tt 4 2 BRI
L CWa. — s, BRER L O AT 12554 9 2 A
wr P BRERPIRCS 35 A A I TR B S
T, BERFHROOWIE; - TH 555, HEAILE S
HOBETERICAREIE T, BIRGHEL 2 & F 70 Wik
AR, WD L AIBUBHE RS B F KA 1 2SR B
BICRRO BN D, Z ORI RERBIRE OIS
i, MR~ R OBEREORNLWERS (81 XK S)
PEHT cm O BE m OBUETEE S ML T 5. H
BTl Z DA% Al TR L TH 5.

NS DBENE B S IR A PR BEIRS T
P 2 B TR SN LA S L IR TR 2R S
TWIRBERAEETORE LTET A, E63Hh
WEHLE R A L, AR O T o880 B A L BE L
EROBNNE E BLABTWS, L LAA S, S
312 10 X 10°SIU iR 0@ W2 77T b o &, HikE
P RERPIRE & FEEOKVE (0.5 x 10°SIU
HifR) 2RTDENHY, TNODH—ERFIRTE
THHELH D, RN E AR R TRV S B SIS
i, AmoMiEate, BESRRR~ECHNAED
TR RO b GELKM9). T2, AEH
HE IR L RO SN D, 2D & D) IR A
5, ARENWAREIZHEALBELCAERIFEE L L
RIS 2B WE R N F N R S & 9 B R BEIL
HEEZOND.



EREH WA STHEANAREL S UIMERILIRE,
JAARETE 800 m)

F & UCRMEA &SP A & B Hll - Aokl oo 3R
AT, BRESmm BOREADBRICHA T 5. FUEGILBT
AR OMAEEANARILVE & OISEES L WD, &
ARGy (04 x 107SIU).

TR - B - EEAPTE - B

BB O RS © e - B - K - A7 = v -

BER - R~ M AP - AR
FEATIH-TFHAET EZ1mmUTE2-5mm®
BT H5H. AnBTICECHERI T LIERGTT 5%
RWEL DY Lh 570 5 RiEEHT 5. 37 0%
WEHBMTH 275, MEHEHTRRIEEE 23 560°
A7 v, ARG G T, BB TR
AL 2N L. £ 0.5 mm BIEOMIBRIR D L <13
WARI0mMMEGICEERA X)) 714 v 7k ERT. KR
AXY) 74 v 7 HEEANAPORERIZESE 05 mm
DT CHRBMEDML, HETHL. REWNSEYILATE
b L HMbEos kR T, fHRARHIC S Aw
T 5. W (W) - 75 885 - ARERE - hisk
I - EERIATRS LN D, RESRTIIAREE T, %K
B 7 R & 7 IB S 5. HEERILIE AR 20 & RSO
RBEBHGEWNZ LR SN TVBDEDS S, T
RLR T & 72 9. HURHEA (33 8 A4 PO TR IR
I AEROb NS, BERIIEAE, WREE6T,
e E L CREANA PRI ES M LT D, fk
LY RE =S Sih= DNV Sl A G AP- N

4. 2. 4. 2 FLUrsHhAE

PILERETE O AR, #&2 Wicix, PhEE
R GRBBAE) oo 2 Mk mpan RER
PARS DO HFRIBIZ BEAL GBS DS VE 7 R4 100 m 124
72O THA LT A, Mk PTA BERPIRRE & OBER
IR AR E R L, B WAk R G AE Y K OB
NWCEEREEDSHED NS (4. 1214). N
WA A — R S - R OB B E S D L <
BB ETH L. FET T, M- R AP ARV,
kLA S AREA AR, R A Y
T A v 7 APTARNWAEEN RN SN D, FRENIC
BIWWEERT< 5 A MROFENRRSNL. HhH
#1315 x 10°SIU AT O L, 05 x 10°SIU Hi D
Wby, FRODP—FBEHHNTHREL TV,
EOTHHEROBOBE NS IS T CREMRR I A3
AREO LI, FE MY R T BERREAANASED
TREMCE TN D S, TE TN AAENEYIE
F & R L WEREET, B3, Bk E R FEH
%\,

EAKE AL ARMAANAERLVE (SRR

B4 120 AIIHE MR A PO R E DR P OB
H A
Gb : FEhE E I

AR, #&HM)

F o L CHRMER &S m A PIa A & B 5 Ml - kLo B
WHETHH FETHR10). FILELNEERO»A S AR
FEABELNE LT B 05, SRR AR O T T
BT D EHATREEL 15 X 10°SIU TH 5.

TR B - AN - BT - REER

W
RIS e RS - A D AT - BIKE - BERE - &
fk~ e F4 PO
FREAOGH-FEET, —HICEE 15 mm LLUF TR
3mmATRIC R, (ZIZWHET, 2w 2 %) HRD
5. EEAPIAIIEET, BB TRk G~ 105
LT 2EHL . 205 mm i EOMILRIRD L <1x5
mm SIS SR A F ) T 4y MR R T, T
A% AT B M A PO R AR A DR ISR S LD
HYHD, BEODLOFERTIREDL VTV 5 A
MR SN, BRI PIA & R 05
mm B OIS L <IE5 mmEgIic AR A ¥
T A v 7 Mk RSl A P TR IR R T
A A S AFTIEEE 0.5 mm LU O A& % 27 0724k ¢ 3 il



APTAES L RBAHAPICES S, 4594 MEL
TWDHPL . REYPIIIIAA 2 O 7R D L
CIRIMBETH 5. Wil L 75 v gkfiofbic, bED
WHHILDFRO 5N D, WHINI T & Y ERIDT X T %
AL, DALARADEGZGTIEY YTV 7 ¥4 &R
LCwa. BERIFAE, weenc, Eamiam
TENZZRT B THEDIML TS,

4. 3 PTRERAC R &4

WA SR B Ly U2 T S AT 0 A S ST LS A L
TWb, ENBITHEMNRE D OIERE, BERAE R Pk
o BRAICE LM A ORBEEREIREIC £ o T
ENTVD. TS OB AEEIIB R L # O B <
T NNW —SSE J5 1AL O 2 JH B ey Hh oD 455 5 O [T o
CHIN B R p e i g (BRI 20, 1990) K OVZ ORI )7
IER) #3RICEOFPETRES 2 ), BUENEAL Rl
OfEREFES, TEHNEM R R AE IS SN w5
(ABR - 1TE, 1990 5 AR - &tE, 1992). 7R E Hh I 13
TR DTG5 AL L, S8 oo Bl o G B R 3
X OEAFENRED S FIREAE RS IR T 2 &
WrEALs.

AR RIS oA 5 A mni AR B SR, aic
b7z o TIKFNZ A9 % ks A POA B E R PIRRS &
ZNx% B THAET % /oG PIRkE ~ 16 B 1k
THREN TV, ZN51R4eERE L TRBEZE—)
L B ORERBEEEREZHEE L T 5. KRG T,
RO E L, ZOBRBESGEERICEIET 25RO
COMITERB T DT 72

4. 3.1 $HANREERTtERRE

DR UMEE

AR ME R O (T IF b 7> TIRFIZ AT 5.
U5 75 TIEHT R OVKEE | IR #3823 Ai 5 % rpokr 1 PO
BERLMPIFSE (ARITD, 1990) xtlbsh, £
OPEFIEREBICH YT 5. 1990 £ L Y Diai o548 C
&, Vb L BT ERGE RCE A I & B 2 KB L7z
Yt o WAL P AR B (JE813 A, 1953 5 LI A,
1955), Sendo (1958) @ Older granitic rocks (24245 5.
AT H S B 5 A ) TR LAY o B R L b
AU RFS A L, FTRBRIER A EO FhR 2R L C
W5 (ABRIZA, 2003 0 APRRIEA, 2007).

ERROER
H - FaREmEAPIE O oMk OB E ST, —ik
(23 E A DA O RIS DSFRO Hiv s,
ISR E &, HYEAIZZLL, AIRT
HEDHE ) HALI2 70 8D OWEE DO—H I 7 5
(B 1 R9,) T, AMIEHIENOTE & OHIE T2 0FF

BRO LN (LT, BAHERRL). SaWHERE0.3
-1L0x 10°SIUTH %

ReHiid, FRRoTEHEIETRHREORL LH
MHBBATIZTIED 20D 5L, FO—D1F %
WRRBERE T GBI 10 OLFE) Lv) b o
T, ORI AR DS IR TR ER
E%é.Kﬂ@ﬂﬁ%ﬁ%%@%%ﬁ%%#%:ﬁ&ﬁ
HHARZ 2 Todig=e, JIMEN T #EH s 2 ok
FIC, ZDX) %5 -8 mm OBIRATED HIZDOR R
BHEOEMPRO b D, REHMHIZ Sendo (1958) @
Hunehiki type hornblende biotite granodiorite, 3 - & A
(2003) DREEILAMRIZIZIZHLT 5.

L) —ODRFTH AL, R38R 858 SRR
T, HETERR G-8mm x 05-1mm) O EME
Efﬁﬁdﬁ%hé%ﬁﬂﬁlEW&O@E*@%@%&
:ﬂu%g@ﬂﬁ%ﬁ¢%%ﬁ<®mﬁmkm*#%
55 O /INAS B4 T NE—SW J5 1M1 V) 3 km
x 1 km O#EPFIZHM L T2, B SR A HERE
BEAE el P s A A L O BEIR A 9200 B 372840 & IAH#
HICe i1 7%  (rapid transition) R CTHEL T 5.
C OBFTIET, BHIREEAPIA B0 o TS
FTAHIENS, ZOFWSIEEAME D T TR
B2 AR L C o H R R 5. ASHILIKIE TRk
THRMARGE (PR ANIAER BERRENRE 5
7 B ENRIRER) ol & FVE S O HRLE 2 b 546
LTEBY, KMAREERIZL > TEASNTYS, KEM
DEAWHEIE 0.1 x 107SIU B R E Z 7§

NS DEMEADIINIZ, REOKER T &R 5
FAEMPIZS T2 LN D, T4bL, EE
A% 1.5 em 12 K SSHURE E o0 58 A DA 23D e 4 5
(10 cm AIAORIMET) Z & 24 e 3550 (554, 13
() T, AKEHIBOVGHFED S HIZ 7 km £ TOHPHIZ
AL TS, FRICF BRI - THET 5 NNE-
SSW Lo Wik (INERTE) 16K OT2 o LG iR o
FEHDOIE LN OFFEDFRO SN 5. AR LB
FOEBAPTAIZZ LWEAS D Y, #RE L TEEIC
MEEAEOHSRE 525 2 E0% . §iF TORIC
FREZ D= TRRO B v,

DX %, HRANAEEELEIIREFICRO 5
NAHEMOERD, Hkid 5 —a Km0 /T 2214t
DD, HFADPEARERTREINDHNOEARTH LHIC
HER9 2 D2NEH S 2 Tld A, ok A B BREREAE
PIkE O ABE A ZET 2 &, HEOBE AR O
SN TWDIREN D & 5725, A7k < & O ARG IS A
T, Aaznplrs 2BEABRREIROP>Twiwv, %
3, Sendo (1958) i Older granitic rocks % 5 types [Zfl45 L,
ZNOIEMHEITEHBBERICH L E LTS,

oM T BE A E LT, AR b L 7285
PRHLEND (B4 141K). O RILE LR



4. 13 Hokz f PO SR EBEAE i POk AA v o MLk A PI R @
B8 (ZRRT LR, )
a4 OEEIE 2 em.

B4 14 1 rPoRi A DO SR REAE e PO o AR
(FFFERRNRNT A, 1)
10} {5 OREIRILAT 50 cm

AN, RO BEEAT T & R E A S LRI~ I3
LHEEEZ A->TTCoOMEE, S52500m A - 7-# s
ABHEFH 500 m OFBHICTE LT\ 5, I TIEGRA
AL L 7276 B s 112§ 30 — 50 em O fF] L < R A-IRL
LTI\ 2 28I 2 O AT 59 W E R G i a0y IR
RICBAEEN TS, ZOMODTIILRE Y Ok
7 LFREE LT 2 08B IRNER O e R o 7 R 2B IR
JEBR D PR 2 5 i LT B Ao PR 1%
EW, 20°S, N60° WI12° S 7 & AR RV zo»)
AR E LT HTH LS, BHOSAIRIEE D & H T
LT, O IRALEIE NNE-SSW Sz 7% L &
500 m 27z o THU B HEWGEFIRO G4 % LT b L&
o5,

C DB PRALENZEE T TIE, 0.5 mm PUF SRR
FEA-AX - D)EAPL R AMEEERT L, FE
A AEDPSEAFES mmEIAOR -7 1 027 5 A M

WF, VT h A MEESREES CEMABLY] 3
L HER 52 mm LIT OB IR~ M5 1 PR YRR
oML (LR LD, HEAPAIENRICEEHE
oY Sy A e 2 GO MO RINDE ik K AN I A
{, F-HEHEA 2 NE T 2HN L. AEROWHHL
13T MES T, MAA ISR ITCIRICY 77 LA AL
TWwh, T2, BEHOLbLACEMN, L ¥ XRA%kH
T EOBREIIFAE R o ws, T v A MR
HEHOEMETNIIIEGN TR WENS, REEH
RALZ B o 7B BTG R D BB BRI T I h o728
Abid.
KriberoBEoEiERE S ARIE, 8T TIE02
mm DL OSERCREE R B 2 6 5 5 B E P IR
A% BERLREPSR5F 1 -4mmOKR— 7 4
077 A MRKEAAPEAET 5. REIOAEOWENHEG
AMESTH L. K—T7 1027 F A MR IOMER
WAEBEWT R H T - 72 b AEOLRTAEEDTRDO H LS.
BT COIMPRERR, Lo (B4 25%) 256
Z O RS O TR A P B E AL R Pk s T
&% EHMT L7z

A EBIEE

Hki A P R ERAEEPIRR S I3 T 2 L Ol A
ERFBEAYIC X B EMETDRO 5L, EDFRED
I EAR &, MR~ 2SRk E TS
HThs.

BT HR A PO BER PRS2 5 7 AR
B %G, FOREBHEEIZ—FZED ) BERETH
5. ZORBUENDL FEES - 20 cm BIEORH
~L Yy RROWEE R L, Z ORI %8 AP A o
SEMACY & FFIN 2 ALY % R T H L v, WIRRHE T T
L B2 D ZETAAE A & I S AL 2 s R fLRR DS 500 B e
WS, Sl A PA R RO DAY OE MBS E RO
B BRSO GEERE S &I L7z, HU B IS R
R WEY OIS &Ko - HikE (7+1) -3
V) BRLTHAD. B, COmEEIIRE EOD DT,
LRE O RSO L9 ICEATICFER L L COMHMF
T LD TIE R\, ZOMEE L AT ETOHY
DECH % R 5 S 12 OWTIE, #Isi & - TR
HOLNLBETH-720T, EIIIWE S ZOFEMZ M
5E - WENIAT o Tz,

ARG HIE P O TG 1X, WU TOEBY) TH 5.

i) AR X I AP 5 I ik 12 NE-SW B 2 7R L,
ZOMEFHE &R 2ERT, RO Ddb ik o e A%
s, FEPECRES HAL D, AP D s Tl
EEZ RS D ORI TH 5.

i) A R I PG T, PRI 9 NNE-
SSW DI & % 8512 2 O HAlIE NNE-SSW sEm], PhfE AR
WA TH 5 OIZxF LT, PHHlE WNW-ESE E174t



54, 23 AERPIRCS &SR IRE DAL HLAL

1 2
Sio, 69.78 64.46
TiO, 0.33 0.55
Al,O, 14.82 15.50
Fe,0, 3.75 517
MnO 0.09 0.09
MgO 0.27 1.94
Ca0 2.88 438
Na,O 4.1 3.07
K,O 253 257
P,0; 0.05 0.08

| _Iggloss 0.00 0.98
Total 98.60 98.79

(BIAXRAICELS)

Lot PO BB AL R P CITIn LT T 900 m)
2 kA P BE LR PG h o RE (18
LIRAN i SRS

R R

i) ARMTTRED S FOBBEOHEHBI AT TORH
8 km 2 Stk O #iF X, Z oMo NE-SW i
AIDIRI N L > FI2I3IZER T A NW-SE &[], b
EFRIOMEZ R L T 5.

INSONEEE S, TIE TRl L2 E L E o
DRISHIRIZOWTIE, SDEZAWETELLDIE%
Vo B, REMEHIS TR [ 28| Ml Cldski A
PUF SR ARG i POk 0 R 3 O A GE 1 2, Wi
DFEDHEE SN TS (AR, 1972, 1973). kif
I B EZERAE PR E R IZE A L TV b Lo tm e
D% HFHE T D L ok PR BERAE R PR O NGB
e\ LRI 22 A 2 R L CW A HIE, Shbo
FRokE £ PO SR R AL e PR & B el A AR L L — DR
AR T 52 K EMHIHLET 2FHE2REL TN 5.

ahicE  PRANABRERERNGE (FEH)
TR B RS ) BA - BRER - EEAPIA -
NEHIE
RIS BN R S - BRIk - A7 = v - v Ah - Y
Var - ARERE - iReA - A
FEAZEEE, EE2-9mm T, Lo RmiEiEcE
AT 7 A BTG G 2 9. RLREAS (2 U o &
B DB BAERE T H D HEN L. An RLEE S
T An 27 fiif%, HREBT46-50 % TH L. 7 EA
EDOBEMERIC IV A S A N OERHI RO END. Ak
IS L <7 — VIRT, R 5 mm PLUF o)l
L, HWIKEINHGLERT F AL Y OEEGERETZ L
TWa. 7)) B Tz 2L, —ikic
= A MBS ROONDL DD, BERFIT)
B, BE05-5mm T, BaTHLH. bhih, Ty

LA MO RIS EN RO 5N D, Eal P
ZEH, iRk, —RICEEL -5 mm ik, &K
T15mm 2 e, KR AR TR R iR R 5.
ALY 2R HEAZ . REBSY kR T, &
ERN R BT PREROONDL. FIT Y VHELT,
Z DOMNAGEERIE & HBIL T DT hRRO 5N S,

4. 3. 2 AN EFEERtENREE
PR UNEE

AR 5 R B O IRVTHT H 1L o IR E LA 5, %
OALFUALE T 2 B AL O WLE A 5 1LEEIZ 2T TOHL
B BRI AT 5. F72, JIMRITKHRAR S <
BEROERE L TMIBGNS 5. AETIE, iLEOM
L, WiE R HIAE, BE 2 KM GRS 5.

oMb, HRRERALRE &S L OB R
FOAE L RIIFEOEMA T CRPTIISEE S 5 375
BB (el DEILFAR D —FE R AR W A es (55
4. 15M) %),

U575 TTEHT e OVRZE ] AR M2 00 AT 3 B ok £y
PAEABRERERNET I SN (ARIED,
1990). F 7z, KEFIZ2 (1953), ¥#Z13AH (1953) O
AR A R DY, Sendo (1958) @ Furumichi type
hb bt granodiorite (First type younger granitic rocks) {2 #H
195,

ERRUER

H~#gto R ) BA L B RO ARG L, Mk
OEFANAE S AeEUEAEOBEETH L. R
WY R OVKREE | bR IRV O3S ) [ 3
WD L9 7%, BI-EOROEERO 7 ) BHIEEO 5Nk
VRIS E T AP B0 i AR &
LT HFL VO TRIRTOFRINITEE TS 5755, kT
E- NP L% iHZE TLAEDODEY B2\,
T ENCROUER RO NS, = N EIZE
&L CIERPRSE QRIS AL 25, L DERERSS T
LA OB 7Oy FENEB0LH 5.
EOERRIZ—%12 0.1 - 1.0 X 107SIU T, JAFIC
1.7 x 107°SIU Rif4 D % 85 W E & 7% HHIESE0 S 1
5.

4.3.2. 1 HWEHE

TBVLETH L2 S BN T 5, ARGE
AEERCENARES GEIRW1D »54R55KTH
5. NE=SW FIANZAH TS 7 km X 4 km DFFHRIZ5AG
TLEERT, ZOFIFEDS 0.5 km FH 12 3 km % 0.5 km
OEALISHIR VW INERZ D . REETEFE < DJRT1L
M THRIIBWT, ANARERERENRS DR S
15 m OBROFEEHESINDL Z L Hh 5, o
Bt L AR SR S AP A BEREREIIRE ICEAL



H4. 16 oRIRERERE & MR A PIA R ERPIRRE OB FULEOMEIR (AR, S
AET—HI 7~ 4 MROBEREH Mig) [HREREREREOANAEREM (ho-Gr) 2WEAL, ZORFIE
—HIFE T 5. hb—Gr OHUAFTIIFEIEAIR (WD) 25 EIRMICEA L Twa, HEPRBTIR, SNs0EH
o4 LM ERE (AL TEREEIR (BD) 2HALTWS.
BD : RSN (MR MPIARERPIRRE), WD BHEEIR (b - Mk APIA RERALRS), hb-Gr @ ok BB
AEfa O MPIAEH S, Mig © MR PIA REREPIE & BERER G OWERBCEE, DI B oy (R 4pd

AHEERNRCG b L dstheg)

TWBEEZ NG, REFEICET CIEAEAINLTER
5 5 HEAILBEIV R & 2 o PR oA Pk %
LN ToOfL, ZROHIHLTEALTYS, HE
AILBE A ERIEL