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YAMASAKI Toru (2025) Whole-rock geochemical compositions of the Ryoke plutonic rocks and
metamorphic rocks from the 1:50,000, OGAWARA Quadrangle. Bulletin of the Geological Survey of
Japan, 12 figs and 1 table.

Abstract: In order to provide a geochemical basis for the lithological classifications of the plutonic rocks
identified during the preparation of the 1:50,000 scale geological map of the Ogawara Quadrangle, an
analysis of the major and trace elements of the rocks from the Ryoke Plutono—Metamorphic Complex
within this map area was conducted. Previous studies have suggested that the plutonic rocks in the
Ogawara area are similar in lithology and that in some cases it is difficult to distinguish between
rock types or the existence of intermediate lithologies. The results of this study show that lithological
classification based on field occurrences and petrography can also be distinguished by a combination of
different indices of whole-rock chemical composition. While the whole-rock chemical compositions of
these lithological types correspond to the modal compositions of the constituent minerals, they cannot be
explained by a simple parent-child relationship, suggesting the existence of individual parent magmas.
Furthermore, based on preliminary examinations, the compositions of these rocks are similar to those
of plutonic rocks in the Akechi area of the Mikawa—Tono district, about 60 km away. This suggests that
an inter-regional comparison of the lithological types can be made by combining whole-rock chemical
compositions with field occurrences and petrography.

Keywords: 1:50,000, OGAWARA Quadrangle, Ryoke Plutono-Metamorphic Complex, granite, gabbro,
whole-rock major element composition, whole-rock trace element composition
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Location of the mapped area (a) and geological map of the Ryoke Plutono-Metamorphic Complex at 1:50,000,
OGAWARA Quadrangle. Locations of the Median Tectonic Line, distribution of the mylonite zone, and Quaternary

strata are from Nakamura et

al. (2025).
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A Fig.2 Solidification ages, mutual relationship, and modal
composition of Ryoke Plutonic Rocks in the Ogawara
area. (a) Solidification ages and mutual relationship

\ of Ryoke Plutonic Rocks in the Ogawara area. *1:
Pl Nakamura et al. (2022), *2: Yokoyama et al. (2016),
M f *3: Sakashima et al. (2000). (b) Modal composition
afic of Ryoke Plutonic Rocks in the Ogawara area. Qtz:
quartz, Afs: alkali feldspar, Pl: plagioclase, Mafic:
mafic minerals, TO: tonalite, GD: granodioraite, MG:
monzogranite, Minakata-C: Minakata Granite coarse-
grained facies, Minakata-F: Minakata Granite fine-
grained facies. Qtz—Afs—Pl discrimination diagram
Qtz+Afs after Le Maitre (2002).
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Fig. 3 Field occurrences of Ryoke Plutonic Rocks in the Ogawara area. (a) Irregurarly shaped enclaves (Mf) of fine-grained facies of
mafic rocks in the coarse-grained facies of Ikuta Granite (Cg). The contact between the enclaves and the host granite shows
crenulate or caspate structure as in the panel (b). (b) Contact between fine-grained facies of mafic rocks (Mf) and coarse-grained
facies of Ikuta Granite (Cg). (c) Coarse-grained facies of Ikuta Granite showing gneissose structure. (d) Mode of occurrence
of fine-grained facies of Ikuta Granite. Grain size changes rapidly within a few centimeters and the relatively coarse-grained
portion (C) and fine-grained portion (F) were irregularly distributed. (¢) Hiji Tonalite with banded structure. (f) Ikuta Granite

showing gneissose structure.
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NHD, ThoDildadSEICAMNEOX FICHHE 4 &,
IR T ROEPEAOAAME GO LB Eh T\ 5
orid, RO FEAERSMRAICHEY L, Fikaon
LEERO S &, AHERAE S Wi 5 L ShTwa ki
FRIRAER S L, F & U THEmfei SRS L, —
2, RN —FLEEED LRI NS, &, Yamada
(1957, 1967) T, AKHFFE04 WA AT RN ORI
FRCTEIRTERPISS (Yamada, 1957 CIZTEIRAER) DR
VL ZE AN TER D, ZORERIZERTERE Y S i
By 2REMNASEHE XN TWS. KIFETIR, Zou
FAER S 3 EBAER AR O BERIER S 2 &0 7.

AHEREE, £<OBA, JEFE N — P AR EIATE
fa g & & < Iz BRIREE 28328, mmfERe &
3 &, ARAICEARGHEDEARE L TEEOREE
D. F7, MIA{ERAEICIE, BEICBOLTUZ LIRSS
BEEEOUAEEREENS OIS L, EHEREEIZIRT
haedw ohmn, —J, JEFE b —F S &3 A @
DRI EHEELT 22, JEHFr—FrFicurLl
RONBMEREE 2723, £ OBA, AEHTERSAIC
FREMICERBOARNAO G Eh I T Ehd. &
512, MBS ISR & LT A G2
WA DOEN L EIZEEN 2D L, JER N —F LS
RLEAERSEINERL 2, T bFrLrEEhik
V. BRAGOATEE B CEANT 5 D1k I I IR
Th 50, EHERSE TIE LI LI — XTI T EE 4
KEDwBhAONEENS.

K ik & W 3 2 RHAR VRS FHIZ D W T, D
W2E THFRD R % 25 A4 & oo Thi b 5
SRTHA A TS AL TERET 5 L, JEER, K
I (RIFITER R, AR (& U <132 A -
AR KOS A E R . RITZRICE DV TR
MO AE S S - TEHT L, DUTOE) k5.
(DWFThoOBER S A EH» SRR Eh 5. fil Xk
FROIIERPIRRS, b — s, RIS 2 & MK X
N5 L& IS EEAI (MRS MPIS & o) %1
W, KEBANIIERE, ERPIE, = FLER0D
EORINE GEPER) 2 ok X 5. AHIIAIER
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PO, b —FLEROTERSE 2> 5K S h, 2RO
PEARERAOES 258, Tho oS, £
FifkE LB E N TWIEEEH 5. 2 IFFRRIKRUK
WAL, ISR RIS TR 5 a h, Bk
WREEZF < BRIRISEWE e b 5. —F, WAL
MBI IZT D, kRS 2 R385 8 5 5. (3)
WINOERE, A OEMER T Tt 3 2 Rk 8l
AN, BAIT &k - TUEEONE SR RE 2 h A
AR

Pllhofsic ko< &, KFE U O SHRFRS I,
PR SE DO MW SR EE S OF R E W5 285 T
DEERR, E— FHUK (BA%OEN) 12K 5 iR
oL, FEAERATERWZ EIZRD. ZLT, &
BRiZ, 3) D &5 ICRIBOHIE N AT HE 2 P B EH O
FESME XN TS, 25 LEOWL O3, |k
WO, AWROBEKERE & LITEH T L1250k
BT LIk TN I NS 2, wWThitd &
WA B BREEIR K OB F T ORERIZ & B 380 o R #E &
2, A (WEHID) OEFRICAME» &S 7256 LTW5.

2.2 KABRERMBOEFRREREBOERBENR

K2 5 MG N TR ERBIRIZTLE S
=8, LITORRTIE, R USRI REI S, 5
Boh7=FREGO TS5, ZZTHEE & 20DIT,
INFTHRRTEZ LS ICREMDERZENBITNE S
CICAHIHETH 5 728, FRUEEA, HiZZ0Ex
ICEBT28DTH 5D, Wi, FHEIRTHRE SN
AR, HICKMFEHISO ST E G E N5 28D TH
BONIZDONT, BT LEMEREA L VWHTHS. AT,
SETIE O 5 R RN A EROFEE, Th
ZHOEETO~ &7 IRE R FHLAEFH O arRgE % PERR
TET, 25 ChbeT5L, RNAKERDOES, RO
R AR TR AR L T B2 DORMEE HZA TS
(FEAH 2 a2 LG, 2025 2B X h/zv), 22T, K
W, TN EhOEERDRENREFR E LT, CHIMEAAR
& VL2 VU-PHER & & B TR & BIEMES S OW
tDLT 3. 2L, EFYA FCHIMEENRE, [H—D
k- HRIA S/ LNV LT YU-PHER K D & R
VB A & D ATREME BRI X M TR D, Zho D
— I REE DR AR 6 DT F YA F DRAISH
4 2 Arae: & Rk XT3 (Bl 213, Takatsuka et al.,
2018). AFWTIEZ S LRI OV TUIEBALT, ¥
N3 YU-PHE & CHIMEER DT ARG Eh Tk D,
M, YILa YU-PHHFERDIE S BEFVGAIE Y IL T Y U-
PoEEAR & EREE E LCHRT 5.

Nakamura ef al. (2022) 13, AXEBIRO~ 4 24
AbEs sk DB S YL a2 Y U-PHEE & R, 85.6+ 1.5
Ma, 77.7+0.4 Ma, K 1U°70.9+03 Ma® 3D DHE L
2 %5 L7z, Yokoyama et al. (2016) 1%, HAZE? 6

40050t D Y 5 =4+ 4 b KT b —F 4+ CHIMEfF- %
WLz 205 B3R ARKIIE R O R G A 5
5DEDT, 726+09 Ma, 722+12 Ma, KTU71.6+1.0
Ma®dD v 7 =+ 4 FCHIMEF-RZRT. &k, 3D
5B IRB RIS 7= fiiE GRIE O W) DOREHfER A,
Yamada (1957) 12 & - C, SUAYRY 2 KA MWEAE RS & A
MICEl—Td B b R5ENT 5. K5 T, Nakamura et
al. (2022) 12X %709+ 03 MaDHER L 212, AL
=D QO (W i[5 I A O i =2 () E e = v
YT 2 EHF & h 5 (BE2Ka). WEIE2 (2000) 1F, &
XM HbISR N & FI B & % SRR E T O D “BRIR” D IEF;
k= FILEH 5 86+ 7 Mad) ¥ )L I » U-Pb SHRIMPAH-AR %
WME LA ZTTUHMRTERBH SN 3 DI3, FEFF b —
FILEE RO T 2R 2 RS EHE WS BT,
RIS Z /K< b Tid vy, Nakamura ef al. (2022) 12
X %85.6+1.5 MaDHAR L 21, Z DISIE A (2000)
12 BEMRE L, JEF: b — FILEDREREERITHY
T3 BRI ND (F2Xa). FEIEAH (2000) 1%, Lbib
SO HIR D IEFF b — FILE ORI A 571+ 3 Ma
DY )3 YU-Pb SHRIMPHE G AL T 528, ZD
EAUEE, FRORE MRS R U2 h & [FREE IS L
RO BIRE R E — T 5 720, 5 RO
BMYERHOFRTH Y, Pa EBERUWEET -7
AREHZBWTIE, JER D —FILEOESE I BROE A
KTHBZLEBKRL TS EHEREN 5, AMfERE
26, Y3 vU-PHERCHIMEE R O #HE L% <,
84.1 MaDRb-Sr& 5 7 4 ¥V 7 1 v 44X (Kagami, 1973)
K U142 Ma®DRb-Sr 25 7 4 Y 2 1 V4R, (Hayama and
Yamada, 1977) G XN TWBEDATH 5. HATHIZRIC
BT, ARfEREIE, KR 2 ot Tos
AZEATAREFTVEITH 2 LR TEHD, &
LEZMBIELWET S &, Ro-SIEBETA Vo a Vi
g, FIZ@BRAZRED VL3 Y U-PhERIZIES L il
AHOEMFENRE S RELSFIET S, sz & 51z,
A AEREI IR BT IS & B IS b — LA AT
e (ORI O SV A SH) & OFEA EoEEL2 R S
N -7, BETA Vo a VERREEC O 2RR
IS RIOGBIANRA L T B AREME e PR T X, Kk
L B BRO-SIEETA V70 VIERDOE S L2 AR
M2 EH2 Z LW CH . 72720, 84.1 MadD
MR (Kagami, 1973) 122 & 535418, EHAERSE
JEF b —FLED—EBTH B0, HD5VIEAKFFEDIER:
b — OIS E AEHLERE & U T L 2z nTRgtE A
MBI ND, —F, KFEICHNTE, MBSt
e OBty 5, AHfERS OB AR JER b —F L
Hemmfeias (ROHEHES) LOMEBEL 0BT
e 5, IHEHENIZ, Nakamura ef al. (2022) D 77.7+0.4
Ma®/ )L 2 H34: TG R O BEREERIH Y 35 & 0 &4
EL, ZhERAT 5 (EE2Ka).
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3. SFE

EELEIR SO 720 AR, 8 & Bmmod
2778 LIidFy FRICUIWT L, UIlrmmic s Lzs
fAhy 4 —DEFELAVYEY FTF 4 27 THIDE S 72
%, A A VAR TI05 D LEERIFL . iRl
AEHE 110°CDF — T v T BRI XY, RV AT
V=54 FIBETHBRE L 728, WXk THiZT L,
HWERERA Y v 4 — HERHERE (GSJ-Lab.) XED
EHEREEE (8 V7 2F V=34 F - I)IZTH
KEAREER L. &k, SEHIEREEIZL S5
PUZ B 72 5T, WENIRSMIIZREIZ L 30450 v
B3It —T g 3N &R XN T B (Yamasaki,
2018).

AETRCFHURIE, GSI-Lab. 3% O BOEXHR
& (XRF : PANalytical Axios) & FIWTorbi L, 2rHiH
7T A2 ¥ — F O EE & #1513 Yamasaki (2014)
IZHE 5 72, AEMEITTEMEIE, XREGHHIZHWZH 5
Z¥— FZ&HHWT, GSI-Lab. REDL —HF =T T L —
Voa VIEEREE T 7 A BREANEE (LA-ICP-MS) %
FWTHMT L7z, SWieE RO FEOREIL 2 h 2
M Yamasaki et al. (2015) } UFYamasaki and Yamashita (2016)
IR ENT WS, XREEULA-ICP-MS/T M OREE 122
Zh, KEMEHFEAT (USGS) HER{L 3 FEHEY) B BCR-2
(Wilson, 2000) F OB SEFEHR O AT SE AT VB SR AR A &
v 4 — HER(U A EEHEMI B TA-1 (Imai ez al., 1995) % FHW T
o4 = L7 FIRICENS OHERLZHENE D 57
WitsR%E=RT.

4. HREHHEMIER

MR OREWN 2 AR EF1RITORNT. ik
FHI162FARE 2T H %720, & TN e
UCRERREFY R Y P UICAB L TV 5 (URLIZE 1 &
FITRLT).

4.1 HEEFAOERTE

INEFTARNRTEALS IS, Kuflgihss /4 %
FEBCETO AL, AR KR E <, MIIDOEE
F, BE SRR TOR e LR 5 2 LINEETH 5.
Z 27T, BEMANGET 5 AR L EHIZ DL TLITIS
il g 5.

FEFb—FILE

VHE 2 BRI S AR 3 ARG RER P - LA RT
TR 2 R X 5. BRI FHEN, ik
HER, ALV TL Y NEFEREL, PEOTLA Y E
BEEGDGEDRH S, MEEMORILITEZAIZE ST
R, MCHMBEEERTHAEGE G Z L8 H 5.
SEEVE T, BHROFIL Y TL Y R ERRIROBEER L

Bigl L, 25 HVEsE L2230l U CRE L - (B H
B L, ARERABOEAER L 2 mmfEE ORET
BORLENZ ZEI2XD, MRS Z25R 3 (E4X
a). FIRTGEPOREIZ LS mmA» 5 0.2 mmfEE £ T
BeZZ s 5. FHEOIREAR TITO R RS A RS
THEHEAENH D, TR RAMETRIRIZEL, H
MM ERTZ ENH 5. LFEME T oK
ARHL, SHOKENEARD b5, HERIHE-
YrHET, BEGkEaosatEsRd. ALy T
Y FIREAEAME T, LR LIEHREOIROMEE RS
Wi e L < IR ERkEao L aMsRL, H
MONSZ R TIHARH 5. MRS EZh 54, f
- Rk g L <3RS e LCREL, SRR %
ALY TLYRIZRDEhB L 81, B@mAICE T
Ly ZTIRIZHL Y TL Y FHREC TS (F4KXD).

SHEEE

F e LT PRANAEEERZER N —F LY, A
P &R TER P R R ERER PR 22 & HE & 1,
EZAICKDEENE Y IERS LS. IRTEENIC
FIORBRIRERGE 2R L, SIRISOEWEIEMTH 5. 7
2L, JEF b —FILEIZERD 5B &5 BRI FrRRIR
IR &8, 72, L CHmfeRES & » & PRk
WHFIEANC & 5. 4GRS DS ALK ORI
BIEMOmWNFL Y TV Y FagdZ & (F4Xc) &, H
ECTRFEDOKRE fahAf (RKEFE mmfEE) 2%
BIZEOLZ L (B4Xd) TH 5. WK AHOF T T
DERIE, BAHET, RROBZERIFH BT 5. 7=
7L, ERROFLY 7L Y FORZLT L & Emd
WERNET, £, BERSESMICREL THOEM
BB A48 DD, HEEIZR < v, BRI Ok
JE135.0 mm2 6 0.2 mmFEE F THGMIZELT . #
ROZAB A CRARMEERT IR D 5. F72,
AREEDORATINA A METRTZER DS,
YA TRUDSEMI DRI 2 FEHE L, S5O IEEITHYE AR
oD, 7K EOIIME OSSR E
BT 3. s r 7Ly FREAB-LHET, Wik
@ L IIHEGIREBAaD S G AR L, HMNSE
NTEAY D 5. BRERTABLAEE T, KRBEI%
wEoLalERL, 7oy MRICIET AL H 5.
Eff2.1 mmiET 3 HEOWhAOERBMIZZEICE
. BHAGIIHEAN SR RS2 R TI L1 d 5.

mEfERE A AR

—UZ FRRIARGE 2 A 2 RERHER S = £k § 5.
FIRRRREORERCHM O RILIZ L 2 A1 K > TELL,
AMHECEARO S A RERMEE RY oMb, HE
WHEEUAT A, FEOmMEERE AR I A
S E o s 0, ARAEA RGeS 2
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Fig. 4 Photomicrographs of Ryoke Plutonic Rocks in the Ogawara area. (a) Hiji Tonalite. Aligned hornblende and biotite
and transparent minerals show banded structure. (b) Mode of occurrence of clinopyroxene and hornblende in the
Hiji Tonalite. Clinopyroxene crystals include bleb-like hornblende. Hornblende crystal at the upper right of the field
show simple twin. (c) Ikuta Granite. Euhedral hornblende is a distinctive feature of Ikuta Granite. (d) Ikuta Granite.
Concentrated portion of the coarse-graind euhedral allanite. The scale of the photograph is the same as (c), showing
that the grain size is comparable to that of hornblende. (¢) Minakata Granite, coarse-grained facies. While biotite occurs
in ribbon-like shapes between the grains of feldspar and quartz, the continuity is not well-developed compared to the
Hiji Tonalite in (a). Large alkali feldspar crystals are characteristic. (f) Minakata Granite, fine-grained facies. The
scale of the photo is the same as the coarse-grained phase in (e), indicating the relatively fine-grained characteristics.
Large alkali feldspar crystals are characteristic. (g) Mafic rocks, fine-grained facies. Phenocrystic dusty plagioclase due
to numerous fine-grained inclusions is characteristic. (h) Cortlandite (spinel-olivine-orthopyroxene-clinopyroxene-
bearing hornblendite). Spinel, olivine, and orthopyroxene are included as chadacrysts in the hornblend oikocryst.
Hbl: hornblende, Bt: biotite, Cpx: clinopyroxene, Qtz: quartz, Pl: plagioclase, Afs: alkali feldspar, Aln: allanite, Opx:
orthopyroxene, Ol: olivine. (a) and (g): open nicol, and (b)—(f): crossed nicols.



B AT MY -in press-

oIz kD, E—40L - LA YY) v IIROMEER
THA R E, EHETEREEIRETRT.

MR OREWAEMEOHE FCOEIRE, BT, W
RORERFROERKROFL Y TL Y F - RHEANER
BB L, SHE RBER ARG 27 (GR4Xg) . RfRK2
mmiZE OF RO FRAEE A, LSO TS558
WOREIZERZ04 mmA 5 0.2 mmAEE £ THEKEMIZE
b4 5. HEROBEAIZEEET, MEFEOMMALR
ZR - ARE - RIRAZ S RICEABER L ZERERT
L, HFLREMESNT. REOREAIT A
B-HET, LIELIXHELREMEERT. fLv T
L v FIZEE-FERET, EteEaIxmEao L arkmn
T, BEMIAEEEE T, BEAIREEOL AN E
NT.

AR, FEAER A D OB G AN OFEIRE L
T, RN s, GRS, mMEdRa RO
FrRRIRRE XS BRI AHRIR IS EE T 2 A0 H 5. 25 L
T RER ARG 25 HHIE, BERIROMR EER A AN
AR WAE-TIREETH 5. £ OBEA, PHEAORE
oG OS2 S LICHMEDORE L 72 AKETH S Z
EMERTE AN, BAICk-oTE, ERAELTOA
REEXATcERnWZ e b b,

HRAFHDORENEHETH 2 ARNAHNNEDE T TD
PFERIE, ALy FasL A4 MERL, FLLTHL
VIV YR - REarOREEINS. SMORER, E
%8 mm2 5 0.2 mmfEfE F THBMIZET S, KLV
7L v FiI3FEE-BET, Wil ixkmao L ettt
AT LI U, FDERA & D B A U8 S TR 48
RHoNB. F7, HHNSEERNTHALH 5. FERA
AT, EEARFHE LR TIES, HESP O
KhrA Sy FIRICHRE B, FFLEMEERTIENS
V. F 72, BEREARTHROSLY TL Y FELITL
REAT 5. AMEHEmIME - AT, fRALF
LY T LV FORRBNZ S —VIRIZEET B1EH, RIROH
e UL CHgmicarn shs. 2ROEER (AFF
B, W REEOZEMN) KEEh556%, 73
v yBaA (BE-EAE, LIELIEERNSEERL
IR G- MO Z Al E R T) 2 EAT FF 4L
4 M ERTEAE S 5. DS 5, -5V
A4 ML, EHET, mANELS mmEEDOARL Y T
YA Aarz ) 2 RIS, RAGAL, FEAAG, AE
INDBF ¥ XY A LTAEEREA LY F 241
4 MfEE R TG4 L), ALY TL Y FDA A T
V2 Mg, CEAE-ME, Riff15-8 mmT, #WEIXEE
DEEMERT. AL AL, RIR-REFOMME-F
BT, Kff1.5-<0.1lmm%zmnd. RO EMETF v
ZoVAMNELTCHETSIEL, ALY TLY XA
V2 FORMICEET S, HEERIEFy 242 2 b
DG E LTREL, HAEVLRAEVL ZR Y VIROMIEE

e LCET S, ZOHFHELREROREIE, v
TL Y EBRREGETH D, AR NFEAMIE, kit
<0.1 mmT, &TOHFYHIZET S

4.2 2FREMRMEFERK
4.2.1 TEEEBRVEREHE
FESHNCIEREEHEOEREHDO N =7 - K %R 7.
HEREATICIOW T, fEMEHESIO, EHEMAKRE L
bl ehrs, fEafHLELBICTay bT5HE%
NENOEMO ML Y FORMAPHELL k5720, ZZ
TIAERAE R O A T D ER LRI D0 T
FPk L, 20k, HPEEEEED GGIRT 5. K
W & R T B AER S FHIE, BB ofiIst s B
L OD, FIFSIO, FHEE wtY%aEHITKEL 253 &h
5. JEH N —F LA ROERfERE I, EMERE D
1708 % B CSi0,<69 wt.%DAUKEPHNIZ 71 v b &
h, FAEERE RO R ORI 0 2 o2 1 alkE %
FRZ, Si0>69 wt.%DMKHEHNIZ T Ty P Xhd (S
[X). 7272 L, Si0; = 69 wt. % iR O A5 (22 1H15)
B SNan, SioEEEICT ATiO,, ALO;, KT
MnOE A EIZ, ETOEREN kL k> TR2TLEH
—®D LV FERT. CaOKRUP0sIZDNTIE, RIED
KBINCH —D LY FERTEIICHZ 24, FElc
B2 IR N —F LA RUCERERED VLY FE, M
FIfERAED L v FOMEZ BME,IZHE LS. MgO, Na,0
KOKO0IZDWTIE, FER: b —F A & A HTERSE OM
D TEAAKE N, MgOIZFB W THF IR HE L S b
LY RERTEIICERADD, FAHETH 3. NaO
BUOKOIZ BT, Budd 2800, FREHE L
TR b — U, TGRS & & ISR Ui
Tay FE¥NB. FEALERE IEMO & K01 I TIER;
b —FEREHTERE & D RO SN E <, M
REL P LY REFENTBHZENTES. £72, NaOI
DOWNT Y, MRAHDO—HIZB W THIRD 73K Z Vs,
KIF I IEHDRAE & PR D fHsE & 233 % JHIR AR
Hohbd. ZONaOIZE T M ERISR RO 2ETO
JLRIZDOWT, FEFfERIERDRAE & MR & 13, 1RIEH
JROENZFENTES, Ly icHBORREL LV F
ENT

EHCETEIZ, A TOERS IR TIER SO MR %
A BWRIAOM P 2789, CaO, Na,0KUK,0IZH
WTKE G RTIEDL, Sio&H & &R FEN
AR AR T

4.2.2 EHEEFRUEREEEORRE

N=A—RISESEBEZENL Ty FLER D%
FoXITRg. MRS 5, ki ARE & Xl T
FanLoiconTd, EE ARE O FRE W
KBl L TRL Sio&f & & BRI ICE & DRI,



[ | ki PE§ 2 PRIKAS S SO (LAl (1)

1.0+

TiO,, (Wt.%)

5 (Wt.%)
>
1

Fe,0," (wt.%)
o
1

4_
2_
0
0.3
o
g 0.2 s
‘é *
()
C
= 014
0 T
5 1
*
*
44 X -
§ 3 (ON©) * L
3 *o
o, | % * B
I
¥ * ox
1 * B
¢} ol
0 T T T T ~
50 55 60 65 70 75 80
Si0, (Wt.%)

S 5IX R 3 RE g A AE A T & B CE THO 28 L FAIK Dy — 1 — X, Fe,0.*13 &k %

Fe,0; & L TRL =& D.

Fig. 5 Whole-rock major oxide Harker diagrams of granitic and metamorphic rocks in the Ogawara area. Fe,05*

denotes total Fe as Fe,Os.
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Fig. 7 Whole-rock major oxide-FeO*/MgO diagrams for Ryoke Plutonic Rocks in the Ogawara area. Fe,O3* denotes
total Fe as Fe;O3 and FeO* denotes total Fe as FeO, respectively. Symbols are the same as for Fig. 5.
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Alumina saturation index (A/CNK) of Ryoke Plutonic
Rocks and Ryoke Metamorphic Rocks in the Ogawara
area. Solid line in A/CNK = 1.0 indicates the boundary
between per-aluminous (A/CNK>1.0) and meta-
aluminous (A/CNK<1.0). Dashed line is the boundary
between S-type granite (A/CNK>1.1) and I-type granite
(A/CNK<1.1) according to Chappell and White (1974).
Symbols are the same as in Fig. 5.
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Selected whole-rock major element geochemistry of mafic rocks in the Ogawara area. (a) total

alkali-SiO, diagram, after Le Maitre (2002). BTA: basaltic trachyandesite, TB: trcachybasalt.
(b) FeO*/MgO-SiO, diagram. TH: tholeiite and CA: calc-alkali. CA-TH boundary is from
Miyashiro (1974). FeO* denotes total Fe as FeO. The same also applies to (c). 7}, T, and T}
are apparent magmatic trend. (¢c) FeO*/MgO-FeO* diagram. Symbols are the same as in Fig. 5.
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BA SR & BIfERE & TIRIZERE Th 528,
PEESEMRAR R A B R S T S 2 IS T
b0, £, WMEITEHBRIET LAV ENTEENZD
AERTH 5. BUHICE W TBIR I NSRS S SO
v 7 VIREROERIZ, R 2 N OERMEES L 5eICE
RBAELTOWAEWI L 2BW®T 2800, &K L
EARZ b EDOETH S OMHAIEHBEL T DH—
T H B (il 21X, Yamasaki, 2022). 2D & ¥, gk
B~wrv HERE~Y s~ L3, BERCHESKE L Bk
5728, EHIZEHEAET, IEIC K-> TliHE ORI %
WA CIENBHL, ZOREIITCRITE->TELES
ZEeBHMEN TS (FlZIE, Sparks and Marshall, 1986 ;
Debon, 1991 ; Grasset and Albaréde, 1994 ; Bateman,
1995 ; Perugini et al., 2008 ; Morgavi et al., 2013). FH5>
TLEOH TR BHEDE IR ANaTH D, KB Zh
1IZHe< AL, Morgavietal,2013). ZTNE5DT EH 5,
FeO*/MgODIENMNZfEVy, {ERASHIZHIA 5 TSi0,, Na,0
KUK 0N EEMT 5 MLV F, $8bbEIRbDT, I,
EPE~ DML LY FTREL, BRE~ s~ ({6
WEE~ 7 ~) LD NHAEEHE RS2y bu—n
T4V GRER, =R ULILRICK > TEHNELS)TH
25DLMEMEIND. WH-T, HPE~I <, HIX
bDTIREN S, FeO*/MgODIENNZE > TSi0, A4
LFeO* M4 5L 74 FVEDOSEL ML Y FERL
TWbEDEEZLEND. X5, FHIRbIZBWTT, %
Wi T % Si02>55 wt.%Dikkt o3 kk 4 LR ICHRE < o
v &L EMHEERZT > T0n5 &35 &, FoXall
RENDLRAEBRINEDOE Y ) A2 & RIE T
ToOREHE, v~k > TR Iz DT
BOHREMEA S <, FHERERE D 5 IR 22 ER
% & Db P OMPEE RO S B ORI B

WTRFESVETH 5.

P Eokgtzeeicdse, n—a—X EeX) itk
W, JAHE R Si0, D HIFH T EVE A SENRIAE & AE R
MHEARP T EH—OHK LY FERTEDOD, v
2 DG b LS Bl B ISP EA T & AR S L 3K
RN EERTH D EEA 5. —J, WHEREETEMIRAH
DS HbAKEMROMEMAERT & DIZONWTIE, W62k
KA AT TS O L EROEEN ZEMEIZX - T,
T8 THARL U 7= O 8B ~ 7~ A3k I = WIS
725 T(600 TH-H 5 52 Kla) 784 U7z AER, ZAEH
AR EDERZITTOAENEDEDBFET B AREN S
TRIETE RO, BEFRS - MERSHKIZ BT
RAITE LN &R, RO FHAK A S 12
ENICANEDORBLRD ENBIZED TG BN &n
5, B S A2 KB & s 9 v g BUE SERIR A & [’ — o
v v DO—EH, BEAREORELE A%OEAERIC &
DHRIR & 72 I ZBAIRO S ELS L 72 & DT b 5 g
A,

5.2 FEFEREFOLEHNLL - BEANDORR
EHSEEE

R IR & RIS, VBB 25 5 R R I B 0 T
PR $ECS A OB S E IR T 5 EiRiE, &
BT DRERIEREFAD 5 B, IREI{ER S (shihara and
Chappell, 2007), —#FEAERPIRE (LW, 2012), %
L CHRENITERS (LI, 2020 ; Yamasaki, 2022) (2354
THME I T3, HPEEHRPICEROEND
(Nakajima et al., 2004). i85 DFHERIZT T, T
5 U 7 MR B AT, (BRMICEERS (b 20
I FNES) LR T % 72 (B 21, Hayama, 1959 ;
Yamada, 1959 ; [UHIE A, 1974 ; Kutsukake, 1975, 1997,
2000 ; A5, 1980). ZD &S &, WIRHEHESEL?H 5
FEOZEBAEHA B > 725 TH B LI F L H1E, 1980
AEAR LI DORD-SIR + Sm-NAREAH 7 A YV 7 1 VERD
MEHz &0, sy LSt & GO RGOSR PEINE
RoD L —8r» 5, HREREHOMEMEHLD
S IS WD HE 2z (I 21, Kagami et al.,
1995 ; Okano ef al., 2000 ; filil - M4 35, 2007) 2 &% &
S E A, EEEEEER S ICRAT 5 ARG E) O
FEMIE B SN S R &2 KL T3 (il 2
W, i, 2012 5 1T A, 2012 5 hEIEA, 2021). L
DLENE, FEIRITR SN S X5 S HERKEREHOER
EHH & RIRA O SEUE D, R Wb > T
5 &L, IFiEs (2012) THBRTW B K312,
vV P VHREERE v v B O & LT DR
DOELRIZHOENES 2 5. 22T, UTTiE, thifi
HOWEBRERER I Y TV w2 22k 5~ bLisk
WHE~ I IEBEEZ D0 OEREHEO—BRE LT,
S-SRI A E B B bk o RS TNTE R A R o
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RSB A (Yamasaki, 2022) & D4 F bR o Huig
179,

K] bk & HHAS sk oD MUK ¥ S0 A5 O N-MORBHUE
L2y F 74 FRRLAEERETTR S -2 Th
FRHER2Kakbliimnd. ~RUTHS 2R K51, M
BHI OB SVE R O — I BT, RPTaDHERE
MNIAETH D Z L #BRNE, GFE - /54 —-VD ETK
T s & PRSI D MR BB ORI, 1RIE 3
4%, Yamasaki (2022) T, PHE M O MRS #KE S A3,
JABDOHEIITER S & RIRHARISEEI§5 Z ik - T
kA BREEICALENRAE 21T > TWB Z &R ER T
5728, ZhoOMEITTREMRIE, < PLHEEEVE
VIR EDEDODRHMAERLTOA LIRS V. Zh
2D S, FERE U Ol ik oo MIDR A SRS O MUK
B=T 5L, WE~YTvOMKP, WRNTOM
BRWZE 70t 25, g CIEIERCTH 5 2 & % K
LTWBLffflahs.

Nakajima ef al. (2004) %, MK FFEE S B4 AL T
OHRUKH RS AR L T b Ean L, EMgRILIAH
KThHomtZ277-. ULI2rLEDNS, Yamasaki (2022)
REOEMTHRNTWIEY, —fftAEPF T~
VIRZRRDFER 2R TR SRS OEMIE, A2 D
TEREE~ 7~ L k2 R I LRI B 21T 5> C
W3 ZENWET, FEERICHBIKIC ST 2D LD
BERMHER SN TS, #-57T, v PILEHER AL b
DHERALZMZIC DWW TIE, vV b e IR 4 e
EicMgloE @M % & A, HBNTOLENER
fEHOM B BE T2 L chaF 24614 PO
RS OB DG Nt b E&ELEN5. 25 L
Poke ERVAR V2 B N7 R RY 5111 P Bl U VP o G N o 7% A
FHONERE UTHERHO KA 6 WG EhTn 3 (i
2, BB, 1979; WWFEs, 2012). Zhsoa—+
T VA4 PREAINED/NERIE, UL LI Bl
LBt THET D0, HEENABKRIIAHET
Hotz. THITHRL, KuEHIR T, MRS
DHRIAE 2 S P T RRE AN SR A R ZE LT 5
LB, MAMBHEDER TIImAEHN R T
PEL, RINMICHERTH B Z &M RBIhs, I—
FI VAL PEPALAREGUEREDORE LT L LL
AN THBIEND, T LEEr»IEme & &HIcE
THAH =LA I TN, K R
DER»BIZ, F 214 b SHRESVEEE (g
AR & B U 2= 5 E T B 0, - T SR
TNEBIG S ED L LTRE L 22, AR
BHOE A E > THII I 858 T & Bl
DIEIZE 726 SN2 ERRBEIhs. £Z2AT, K
WEHUS LRI, T — 5 v 24 EEtikisBh
WEONERNFE L U THERILIROBERIHEIC R % L7
T2 ZenMboNnT05 BIAE, FK, 1979, 1980 ;

FIH - IR, 1980, 1EIEA, 2012). 25 L-HEE,
KJFEHIK DB/ AL DA R AL L, ZhUmIcH
RSB AE (Fa o4 ) O/NERPEBT 2 &0
5 R BAEA 2R LW B ARSI, 25T D
E¥dE, 25 LR - BHOENIZIE, HiFHL L
DENEFEOM S DB FNESRS 5 5 & D LRI I
5.

—7, HEBIEA (2021) 1%, Nakajima et al. (2004) T
i L 7= fEfR S b O[S AR (syn-plutonic dike) O 8
B (fEiEPIReE) A5, 94 Mak 70 Ma® ¥ )L 2 ¥ U-Pb¥-
KD2DODFER s 724 —%mT L &I, $990 MaD
IT7ENIOMaD Y L x OV VEEL I LD,
94-90 MalZ B A - Bl L 2R IS #$E~v o~ 1 E
ATBZEI2&k-T, EHEDIERSEHHTHNEFEL T
HE~y Y alkekD, ZOHSPERE~ T~ &P
FHZIRA U CRIBMEEIRBEDPER P E L2 E 2 2. &
DAERHIE 35 50 R OERUE, KEBRENLDTH B
A, HEZER - AAENSERPCRET AR E o Tidk
<, BURTILFH2HE Ly, (HEIEA (1974) R Kutsukake
(1975) 12 & 2 PEAF OB 2 BRICHE D &, 2Ok
BURFOIC 0 Am 4 2 580%, —HEIERPIRE (Y
Jb 3 Y U-PbéF-{{ 81-75 Ma ; Takatsuka et al., 2018, LA
HL) & L IEHRINERS (75-69 Ma) & KEWAE A
(81-75 Ma), HEAERA (75-69 Ma) % L T b —F
N (99-95 Ma) TH 0, FIRMEEIROE HEER2, Z
N60D5 5 EOEMIZHKT %D, IEHEIZIIAHTS
3. thEIEA2 021 Ic kT, BAEEH PR AL R
ERHER NS 2> 5 MR OB VBEIEREG £ THRATH D,
Z0DH B YN yU-PYERIE%4T - 72D, A
PG EEREEINEA TH B L XN D, ZOHOERM
DY 5 AR —=I12FD L, ZoftBkkE 2 —F
LA (99-95 Ma) IHIM T 5 D L ch 5. HhiEIE
722 (2021) DFFRO & 512, TERPIREAE RO YL a3 i3
PEH~ I ~vOEAICEK > T8 A — - a—-2L7%
DEEbNB A, EHAEIZIE 70 MabE o EF5ER E R
FTHERNERECREEREVNTET LI &5, [AkE
S IREIER D WK OB BACR S 23, e (b
JHbE—F g ER—TH 3RS FLEHS A2 TR A
V. T B, HIRGE SV & MR VR GRS O
ReMEE IR, B, WEHEE & RIREILAE L 22 DR )IHE
FEHROEBAE~ 7~ L BFAEMESERE LT, {EEN
fRE (FE b —F LB ICHE AL T 3 g HEkR T
EREW(ZOBA, 90 MatHD I 7 % DY Vidhtk
WEEE 7w B) . F£72, 294 MalZ [l fE L 721 = POk
(FE b —FILE) BESE~ DB AL L > TR
BRI -0 ThIuE, T OBRIIEHEPTES % T
& L7=TRaE A fE S SiREBIER LR A 5h, hEIE
Q021 BHELTWAY LI VDA TIZRD LN
BROE & FROBR, 50325 LBk T
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Fig. 12

MR PE S 2w VAR & B PR B MR S (Akechi-MME) D25 Tl B 43R O Fh Y i Xk
5 (N-MORB) Bt/ S 4 — 2 & B LB, (o) KO HhIg 12 B 3 % T SRR MR & PHR s 7 % MO
2 (Akechi-MME) D& THETTHEMR O T v F 7 4 MRS/ $4 — VI2 K B8R (o), (o), () KIMEIRIZpET 3
B 5 HH & BRI 3 4 2 AR NHERUE O S i B R O R sl s (N-MORB) #ifs{l S8 — ik B kb
B (d), (B, (h) KB EE§ 5 TEME T & RIS B 4 2 DHR)IITER S O 28 % L LR O3 Y F 54 b
B b s 2 — 2k B iR, BREALICHOWZZN-MORBR U2 ~ F 7 4 | DfEidSun and McDonough (1989) 12 & .

Comparison of whole-rock trace element patterns of Ryoke Plutonic Rocks from the Ogawara area and the Akechi area in the
Mikawa-Tono region. (a) Comparison of N-MORB-normalized trace element patterns between mafic rocks in the Ogawara
area and fine-grained mafic rocks (Akechi-MME) in the Akechi area. (b) Comparison of chondrite-normalized trace element
patterns between mafic rocks in the Ogawara area and fine-grained mafic rocks (Akechi-MME) in the Akechi area. (c), (e), (g)
Comparison of N-MORB-normalized trace element patterns of granitic rocks from the Ogawara area and the Akechi area. (d), (f), (h)
Comparison of chondrite—normalized trace element patterns of granitic rocks from the Ogawara area and the Akechi area. N-MORB
and chondrite values are from Sun and McDonough (1989).
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&N B A ERPIRE T IZE8D & 5 ITREME AV AN,
B AL REROSRIIGR, FHRA DI 5 RiHE 2
VEFE IS OB Z L hHIFEh, TOXS BRETA
XHECE R IR TV EWZ e S, kL LTHhEIE
722 (2021) PHEERT 5 £ 5 BHE A LT 702 I35
M2k s. & 25T, hEIEN (2021) 1, 94 MatHIZE
BB L W fbEa~ 7w ED A, 70 MaRix D
EPE~ v OWEIN L > TEHHMIZHELZE WS K
BeHHL WA, ZORIZBIL T, Cooper and Kent
(2014) ®Cooper et al. (2017) DKEA L TV INP = 2 —
V=V FIZBAMEI G, IS, ‘v ED”
NOERDOV 72 DFEAD 5 VIEFHHRAIZED, LA
P A IIZIEAL (rheological lock-up) L 72 RE v 27 <
SURICHREIT 2 BANAECHL Z N HE IR T 5.
L LR s, BIEOHFKFERER T Y TV v 7 A0
RNTZ DL D BRI D15 EE LW EIRER
WX T =00R, 25 LEHEENEC -ZBEOEK
GHEICB T BN EERFNA S =X L1200 TR &
D LA SRS VET, Y3 YO U-PHEMR
BOAE»SHW§ 5 Z &L, DEoZ &id, s
E2 021) DR THEE#FIRT S LD TidA
WA, AR IRICTE D B BRI AT g - Az
WTE, K OFHFll AV AR - BAYIIRET S SO
MThHENL S,

F(Ab=k]

KM & WK 3 2 AE RS RIS, P TR D/
2 —VIZHBWT, KBENZIZHEBEIZIER IR U 72 ek
{LEBBAERT. 20T &3, ThZPhoBEis 50
3 EL LS ZOR, ROERTHTBRIZH 572,
HWMOREWE IZHR S B TREM: A RIEd 5. 3Tl
N7z &1, KmFEHE % &8, SEAITIEERFERIC
BT HEDERCEDNTET S Z &2 5, EIFRHOE
RIDAMIH FRIRAREST 2 Z 3T, RiEORG
26 L HMARTFBERIEEZ LI V. Zhicglbe g
KBNS B TE R A Z W2 h DS RCIER I SHL S
5283, ZIXAEOREWEY» 5, HIEWE- AN -
s th R O ICR OSBRI AZE D & WREEIZ, T4b
5, EHREEEAKE S BA L Ay, FPlLABET
e nRE - B L2 L ERIET S,

1970 - & T2 — HIZIEHES. X 2= hiE b 7 O RERK
WA DR (B2, IHHE2, 1974) 12k % &,
S R AR 2 Y T Ly 7 2T W TR B AT
12543 A PRI R A S AL R R P 5 AN R 95 km, KR
WAL o3 AR N R EBAER S 13K 75 kmiZ b7z -
THT 5. ZhoDEREROERSEED, R
H—DNRIGEE TR I N EMTEAHDO Z & Tidk
<, USRI 2 KRMEROEN TH 2 LTR, K
K100 kmFEEE IS D 72 > THBE LEEMESTEL 22 &

IMELAATHB. ZO—FT, 19704 EE TIZEM
(RUERMR B % & L icxtlb X h =R, wiffix i
A X7k 512, R7-HoMHEUMEs s bRk
BUEIZRIE L TR D, (LRI & RIS I (&
L—TF{) CE Bk E +FICE LI OIS, 25F
RO, RICMETTE S Z — v ORE ALY, 7
NEDRAPFA—THBEZLEMTLERKTLEDT
VA, TR & o TERA & h 7 ST D IR
wiba, B FHROBE» 6B TR, Tt
kA E (R2H) ofE2 ¢ LIS hi
AANCHERLF R AE N Z 52 Z &8 WEEE 55, 22
T, MRESES LRI <, Wk OFHEESS HO
ERGHED 72D OEHEMO B E LT, FUILHE
Yy P OfF ST B IR O fE RS FH & E TR
KA g 5. BRI & 13, (AR)IERYS (Yamasaki,
2022), EEIERES R OEARIER S (L&, 2019) D4
MEITCEHAR ARG XT3 H, REITER S R OHAR
TEREEIZ DOV TIE, KE RO EE AR 2 B 6 s’
BAHMEAETRT 20, UTORF»613H5H» UK
shU, BERIIERE (Yamasaki, 2022) & D #8447 - 7=,
Bk, RETERAE, 28FERSERRO 7L I il
FEN112BA 5/5—=T7 0L I+ 2K TREDO TS
naWlz i, (i, 2019). KmE kO mERETERS 1,
I ARRAE} AL EDNH B H, 73 FRAE
FIZIFLIRNT, ZhEa#41 53036040 TH 5 (GF
8IX). ft-T, REHEREICIUT 51FE/ =T IF
2 7 AR AN SRS B, A AR T IdORm E ik 12
BAEAEES, 73 FRaREN 1.1 2B A 5 MIAfeEs
WAL, & < T8 RIS EZ RS O FLIER
HIZX DR IN-ZEDLHRINS.

Yamasaki (2022) 12 & 2 BHZ sk O BRI G R 5 D &
MRS L, KIS Ik O 8 [ 5 ON-MORBHL
B ESEMEITTE Y2 — V& 12K, d, f, ZLTa YV
FIA4 MBI EEREBEILE Y — V212K, e, g
IR, KIS O JER; b — LA, SR RO
MR OB TCRMR A BRI 2 720, R
IO T RIERS 2 KBMIZIEZh o & TE K<k
A=V ERT. L2L, ElIcR S &, WO G
FNAEREE IEuD BRE 2P Tl <, FMIAfERE D
Rt xXplch s, JER b —FILE RO ERE &
PR ISR O AR I{ERS & 1%, N-MORBHUZ{LE I~ F
FA4 MBI ESEMETR/ S — YT hitb T EiE
EHBCAIPH 2 E 2 5 28, AEHTERSS 25351 5, REE
IS4 =V DLa-Cell & TrfiHM, Z L TN-MORBHELS
H—VIZHB T ANAOIERE 23, PR IO FR)I1E R
AWML CRB OIS, —T, LHERE 2RO T
%, N-MORB#IEAL /S & — v Ozr-HAZE e mnE, #
B O FRNIERSE CIERi® 5 hawv, AHERS
RCERAIC & R O AR NITE RS & L L T



RG] Skl 2 pE 4 2 VRICA BCE FHO LA (1)

B, Rk AEhAGEEOIBL 2 E D7
B, FERIICALERIR O T8 KIS O B S o rh
TIFAEHERE RS KPR ERL TS, =
TR DR NIERE D ¥ L 2 Y U-PbHEAR I 75-69 Ma
(Takatsuka et al., 2018) TH B Z &6, ZDFRIZ KM
JRHIk Iz fs W T IfEfR S L EA 52, KTk
THAHTERA OB FE & e L Ty b Nakamura et al.
(2022) D 77.7 £ 0.4 Ma& FRR)IAERI S DI & 75+ 1
Ma (Takatsuka et al., 2018) & 1F, mEAEFET S5 L 13
Maf2EDZETH D, ALHEMAEDEREERLZE 23
78 MaTIEZWAREM S BT 5 &, FIHEL TS L
FTIEE ARV, KM HIEO PERED 57775 0 1 VB [X]
W[ AR s ©id, K3 BeA crilic R IITERE
NIAL 539 5728 GufH - (LH, 1957), EH{EREIE
ZNDEETH AN H D, KibR~zkS51Z, K
s 2 AERIEAE & T B =3[ A 6 1390 km
LN T 27280, ZOfFHEDPZENITERE O EASE
2378 MatH T % nREM: & BIRF A TR ETE A
Pk HTER S & A RO PR NNTE RS & OfE
TLFAE LRIV, FORIREIC IR U 72 b
UK EOR B E FARAEIC K > T, HhEBHs ORERIER S
DA TR ER T 2B AREL T3, Al
HTIE, HEIZ 60 kmll RN 72 O, 23U
BRI BEIRO B 5 2> Tld 28 WA e B bt % a7
A, RS 2HFATOME FERIERTSZ LI2k- T,
& O FHEYED SO AR 22 A B O A A T BE T b B
EEIOND. X561, HERWEKICIEbLLIHEE LT
(&, R R0 v EL b T OB ~ W N i S Sy
i BHEHRERAE R, VE K 540§ 5 R
e BTARER S R 5 Z &R ST 5 (EigiE
A, 2016 5 BIE - BH, 2021) 2 &L 5, BERAEHEOME
Py 7 AU ERUR O ol & B b, FHRERCS SISO
W, MR IEOMKIZERY? 5, HAK (Hk-
AR, 1975) HEEAl S B TREMEA B .

6. £&O

535500 1 R DX [ AT | MR 1 o 3 2 R R VRS
JH M ORER S FHD 5 VIR G - TR/, &
B2 L DL e —3% L, WA RUE T ORISR
ROBEMNFEHEVED I EA2R L2 KinlJFE I E R
THHRER ST TH B, b —F s, LEHERS
KUmIAfERE &, 22 5L T & %S0, & FeO*/
MgOIZxtd % kI TEEOZLER &, fEITCHRMK D
IV F 74 ML BEITR S 4 — v EN-MORBHIE
fbwF2L Xy bSg— v DOMAADEIZE ST, H
FHAZH 5 5 M ERAL AR B OFRA TRE T d 5. K
JHHk DO IERE b — s, A TGRS & ORISR I,
R TCRMRIZ W TR BIICEOICHEPIL, FREDIT
RITRET M ORERLEILICRRT 2, by

T D BB B ZENRD SN BT, HHERE
WERAB NG, ZOZEIE, IhSOWREHED~
e, [ REFEEORLEWEH» &, #oEE & oKt
DD BRI DL D 5 e WFE I P L - BB T %
L7 L ARBT 5.

WEREA TR, RURINE & HRAE & TR S 2 i ER{L A
WRMOZERERL, WIERF240 14 bTHY, B
DHUR Z R LT B Z L ITHIB LT . ik 5 2k
B (R 1, & FR LAl s W TR 2
AR ST B P LY FARTS, ZOF-B5
FNZ, MW TRISIROEEIR 28 34 HfEfA & O
HURIRA TH 0, v ~D iz 3% IKBEH% R
TRIR) ClEBVWEBRENh 5. RAEIDK 3 MBRERZED
AIREZELGI &, MPEAEHEZY VT4 VRO
LY FERT.

R O RERCE D S B, FUTTE Ly O
7 — & H3H AT e 2 = -SRI O BRI I S B
MR S & O L TIE, AT b3S o IR 35 B A
ERIER DM AR T Z EBHE N RS2 ZDZ
Eid, WA~ 2 ORISR RN TOHIRNZE 7 1 & 2
EHRAE LS - U AR, HERMICHHRTIEE
FICTHBHIEERML TS EMRENS. —F, W
BRI S B RRNIMERA IS, KRR bR o
TE AR E KPS METTRMR AR L, Kl
O RET & RO B MR & ik $ 5 &, AHTE
i & BRI B ORI A & D, AR sk & AT B sk &
1, 60 kmBl FEEN TV 3728, KWEIZH T 5 KN
FARUE 2SR KR B R O B AVARIL & 13 5 D 57003, BT
RIS U 722 2 LBk EoR s & F R %E &
AT LR 2 HFTOMG LKL, MHRERS
DIRBIR L - HEFROBER S U IEHERSIfET
HBHZEWRBEINS.

BB ORI, PREGWEX T e 2o PSSO
B XIET AR | ik D FH A 22 D —BR & L TS 7=
EDTH 5. FEAEKIROMBEFEICEEL TE, Bk
R PR e 5 AR BB ST & X > CTIHW 7z, PR
HHIZOWT, TOREGEARN] O F 5 E AN RIC T M it
EEHWZ, EHICBO TG - KIUAFEEBM O HZF
BRI, FREONY Y v itk CdHYHRERSD
BHZERICBIERC S - 72, AR OB & 0L
SRS TE, WERARS 1 v 2 — LFRIF RS
ZHALZ. DI EOBIRIEHE L S CICBIREIZRE L T
BILHL RT3,

X #
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