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HIRTH 5 Fzeh, WREEDR ARSI L LA S BaBEC . Z20lko, IHTRE/S~
1/16mm (#120-250) HMATHMT S22 L L LA,

21 (i
FOFGUR 2 (6 i & b BB (AR SR R R R, 1970) sk hfEL
#2, SD—02ix10YR3/2, SK—140{27.5YR7/4~6. SI—104Milii27.5YR7/3TH -1 -,

22 FHAs

KINPRURE DAL - QUiliE, 011 (1976) kRO JiECHF - 2o, URHETR IR IE CRIZ0g IR
BRL., HFRVES 2 o TERR L 2, 50°CTISKHMGZR & 2/, 2 L 22 3URHR VR O i 2 B
e, fHVETOR vy a Z0 A% My, 3RO (1/4m, 1/8m, 1/16m{E) %fT->7. @
MOk G, AR (MITHE=1.54) ZHoTHAFRZFEELA,

-154=



WVE ABEPIE

23 ARPHUR b

22TEML AEARN ZMuTIld 7 A, Y. Y. S, 20fko 5 KH 2wk
250805 LT 2 DBl 2 ke, REULEE 1 ISRT, SD-0ZiMBHE Ly 7 AD B RSP
(#60-120) T3.6%, (#120-250) T164% TH-#, ., RTOHEZELTEREYD Gt
Afp . SK—140 (#60-120) T10.8%. fbdidkHi 4 %AMTH S, SD—02EHC (22 Dl 8
ENDHRDSROR %0,

24 KA 7 AOIIEST - FFEE
Kili# 7 ADBREIZD VT, FII (1976) IS uTREE (BERoLwHa+ | ~ 3 Aozl
& HHbAEY) . IR (Hb & TadpTH 5 Call+ FBAR Ol 1< M7 2 AT 3 KDL EH 5 Ch
) BALTIH GBI 2 % 06 TR O 26605812 & 5 Talll HRHEIC IO T A RRAEI2H S
Th) (E LA, $ELTRICLES AVEDIT 20 TRAMNE () CRXFLE, BEORS
AT ZRBHhOKINA 7 ARF 2 ML, SMEULE R (M2). ZOBBTHOY 7 APADY)
THD GO E LR/ PR LR SN 25N BE® 4 24ali#7 7 A (branching quench-crack structure
: Bittner et al., 1999) OHMLF ey 7 Lz, E62KUHF 7 AOKRBIEREZMWEL, 0T - K5
(1995) (23-FZ KA1 (hydration) $ A —s8—s4 FL —3 3 ¥ (super hydration) ORIz
TH s D e i Gl L .
KA 7 AORFRE, MBI kO M8 i fgus . IRMEZLMITEMELLR (RIMS)
(Rfl1i22:1986, Danhara et al., 1992, $5{1993) & Mv-CHBEL f. BECPEEL TRRE0ME Lo
Kilir 7 ARl L7z (R13),

25 AL 2y b

2-2THEWML 2 BN 2 Mo TR 21T -2, 2 2 ClafrhaREEM 20 TRt
2508 DT DIEE 2TV, 2 OMEIEE Rz, SK—140 (#60-120) (22508 {-% ML 7245, fho
e RO GH AV (. 250B0IMif o e,

3 RMLE B
SIHTRS MU IS DI 1 ~ 4 I L TR, 2 S ICIPPRIETEE L T07— % - 2 — b I Wiy
Lrbizmli, MFREMEI I, Fiekly 7 A0MNcs LT2E17 7 5 oMbk

_5,

31 SD—02atk

KINA 7 ADEATHEHFRIE (#60-120) T3.6%, MK (#120-250) T16.4% %75 L. MBI
TOEPEYEE . KN 7 ADIINZ, DRRIN, GRITHE, GBI E2 oG-
7. 209 BHIBIRICOAKIN SR EBTM (ALY #F Alin=1.510% 1.521 D54 5rig
LA220Br6kb 40T, 7AAVEG (al) L&Eh, 2oy s EEEHETHS. £
ARG I To-a (4RIa) &7 29k 2 s, Zhes BTN = 1L.500{ 5T A fIA e
Skl A (#35EME) HEEhss, B CRMEHECHs,



WEW (4D G TR R L T

3-2 SK— 14000k

HRCEEH AR D 2 (B0 < D KINA 7 A GHHRZRTH, kL L TobioRIftic k 5 K3 &2l
ixfeva, KA 7 2D EHH 2 (Opx, Hb, Cpx) 21 Eh s, AR LT L7+ —
MRS 2H0H 7 ADIBIFF1En=1.499-1.509 (£— F : L.503) LEGsrfiiz b5, 10D
THATEA - THOHRD S W94 To-H (FRIIAF) 77 2iIcdlkdhs

3-3 SI— 1090 aAF

KA 7 ADGHEHHBETI2.8% ., HRET53.6% &8 ¢ . #MMISEVBTMT 77 MThH 5,
B-Tm# 5 2B 40N =1 500( DRI H 5 A ESD-02ZM B CHil Sha 2 A L L {PITED, [
A 7 A u[EtEA VA, WA TH S,

LH L

SHNALE (1976) @ KBERE DD KINBRG = v T HPIFE0s.82 (8) 479-515

Biittner,R. Dellino,D. and Zimanowski,B. (1999) :Identifying magma-water interaction from the
surface features of ash particles.Nature,401,688-690,

1R « Wil (1995) : JaliAf 5 A2 @hydration Esuper hydration-[1R&DEMT 7 7 1220T-,
Z4vav- Iy sroa—ALY—I8%, 41-46,

Rl isik - BOSERE - 1158 (1986) @ SPEZE (L RURTHRME 20 & 5 00 7 A0 TR APk
Wik 25 (1), 21-30.

Danhara T., Yamashita T., Iwano H. and Kasuya M. (1992) : An improved system for

measuring refractive index using the thermal immersion method. Quaternary International.
13/14, 89-91

Bt (1993) @ MAMEZ LRI R DA PR Lol TPURIAVR T 2 FZER larbitik
149-157 YiRCR PR 2



5D-02(#60-120)

5D-02(#120-250)

SK-140{#60-120)

SK-140(#120-250)

si-104} /& i(#60-120)

sI-10%} /& i#(#120-250)

L IMHARL

BRWHSR
WY
BEEY
mER
mEDH

FAEh P IZE ER D KNH T A @,




SD-02(#60-120)

SD-02(#120-250)

SK-140(#60-120)

SK-140(#120-250)

SI-1054 /3 (#60-120)

SI-1041 & i (#120-250)

KIWASADRAES 4R

W Ha
mHb
Oca
mch
@|Ta
aTbh
it




50-02 (860-120)
1
10

° Tos

s #

4+

2

ol

1490 1500 1510 1520 1530 1540 1550
50-02 (120-250)

1490 1500 1510 1520 1530 1540 1550
$K-140(260-120)

1n
1

s

[

.

2

n (]

1490 1500 1510 1520 1530 1540 1550
SK-140 (#120-250)
12
1
ToH

a ra

[

.

2

5 n o

1490 1500 1510 1520 1530 1540 1550
S1-104 8 (260-120)

1500 1510 1520

1530 1520 1550

S1-104 MW (2120-250)

BTm

1530 1500 1550

159

L, A




SD-02(#60-120)

SD-02(#120-250)

SK-140(#60-120)

SK-140(#120-250)

SI-104}F& i¥(#60-120)

S1-104} /A i#(#120-250)

(24 306

MWL

1

F IR

O#AHE
[EEe ks
n e

B A
NEEF

b OWRAR 5y

TS
Abiz | 250 B
BEELI-1: e Sr AT L
BUEL | H S ah
SD-02 (B60-120) Bl [T}
11
A1
23
36
i b Zoih it
25.6 61.2 100
14 12.4 100
16. 4 0.8 100
9.2 6 100
14.4 3.2 100
L6 2 100




X D E SRR
Ha b C Ia It
1 20 17 3 ) [ 71
12 84 9 i 50
SK-140 (£60-120) i 68 36 10 250
SK-140(#120-250) 14 57 16 16 1 250
ST-1044 JA i (#60-120) 15 16 20 11 250
ST-104% M { (#120-250) 11 41 1 30 1 250
FEEHL-4: )
R Ha Hb Ca Cb Ta Th It i
SD-02 120) 1.4 23.9 4.2 12.7 21. 1 8.5 100
SD-02 (#120-250) 1.8 13, 6 9.¢ 3. 6 4.8 2.8 100
SK-140 (#60-120) 1.6 4.8 14. 4 16. 0 16.8 100
SK-140 (120 5.6 6.4 6.4 28.4 0.4 100
ST-1044 8 ijf (260-120) 6.0 18. 4 8.4 8.0 18. 0 4,4 100
SI-1044 8 20-250) 1.4 16. 4 0.4 12.0 10. 0 0.4 100
£ % 1 } ) fil
1 11 1 0 30
0 0 6
20 1 0
62 0 0
11 1 0
3 0 0
FEEI-6:
jLELBE £ il ERE D il i
SD-02 (£60. 16. 7 3.3 0.0 100
SD-02 ) £ L1}
SK-140 (36 ] 30.7 0.9 0.0 104
SK-140(8120-2 26. 0 8.4 24. 8 10. 8 0.0 0.0 100
SI-10%} 37.0 1 1 0.0 100
S1-104 14.3 0.0 0.0 100




FEBL (A) R R

[ 1 0 2 1
a [} [ 1 1
a 1 1 L1} [
[ 0 0 0
[ 0 0 0 0
[ 0 0 1 )
[ [ v o 3
0 [ 0 [ [0
0 1 0 0 g 5
o 5 0 o 5 10
0 s 0 0 [ 15
o 1 [ o 5 3
[ 1 [ [ 1 [
[ [] [l a 1 [}
0 0 [ 0 ) 0
[0 ) [ 0 0 0
0 0 ) o 1 1
0 [} 0 [ 0 0
0 0 0 [ 0 0
0 0 0 0 0 0
[0 0 0 [ i )
o 0 0 u f o
[ 0 [ u i v
0 [ [ [ [
[ 0 [ 0 0 0

: [0 ) [ [ 0 0

T 0 0 [ [0 0 0

36 0 f ) ] i ]
0 0 o i 0
[ 0 [ [0 0
[ ) v 0 0 )
[ o 0 [ 0 v
o 0 0 o o o
0 o 0 o 0 v
0 [ [ 0 [
0 0 0 0
[ o 0 0 0
o o 0 0
o o 0 o o i
0 o 0 [0 0 0
0 [ 0 ) 50

- 162 -



WV AREPITE

T2 SD-02 (#120-250) A ERE ISV b T ARTF I

- 163 -



SEGL () MG R 1

G4 SK-140 (8120-250) 4R BRE AV IZ KL T ARFER

164



9 1.

KA F A RS

60-120) JH 47 55 B0 12 F v s

SI-10(

FeKIWH T ARTHH

FRE

i

10 (£120-250) JE

¥ 6 Sl



WEW (4D G TR R L T

Hvee £io

E1H RHEE

1. 2P
B C LTI 7HE (SI-05, SI-09DHE G 5 LIE108) Bl 7z, BT, Aok
e R S S, R IC LTG5, LB, W RcHKEEE X Lo,

[5r i - REHAB) IRTEIRICh 7= 2 ME TR wi®, Iz EAAVLDd, SI-01, 05a-b-
c, SI-07®SI-10, SD—17 (AHEiM®O ffEtEA ) (BEDE L £ b6 2~ 3 Ml ORI
ARoEND, ok EHIIZOVTE, BT AR (1) #iFoRilMET L ERIh Ty

(LT &2 2000, 2003) . [BEAEEFNIE - BT ST-01, 09a « b)tEdic L TH= F
HEEMAYR VR ATE, SI-06a b e e, 10i2W Tk ABE LT 5, SI-06, 08IV TIhL
DR TE R RBasE 50, FUTHSH, SI-06EHE, SI-08iAEMEESNS,
B O BN VT - KO MM 2 BRI R L 22, SI-060 A 3 mAlfE LAY THE, 2D
flnBE7IE 3~ 5 m & EAELZIE S 2> E A 6 R BA, BEC2L TS mil#z T bodsun,

[3:Wh) 4 = FRERIED BAT A BRA e o o b, BRAURRIC 2 TIE D = FEIINE & 0TF7 T 2HE
RGO RLE, SI-071I2 2L TR HEEYETTOR > Sl L 42, WO5RI T A2 =L
2 b DTHS, SI-06H4ULHE, SI—09a - bAENIT VR E ST 585 ZOMIZ103~119°Hiz
HEED, WU E T 5, FHIZSI-01, SI—05a- b - clcowTIRE URBZTTT 5, (B -
Wil R R LT okily g <, BERRETE Lo, KRz owTRBEEEO R
WO EHENOEORAMICE 2L TS, £ 0BT E 5 ~15mMH Tz
WA S T 325, SI-061 20 T EYHRORH O F5 s IEA e & h s BIEC, —-Hilu Lk
RN LCTHEE LTva, SRS Iz DT, RO & Bl L 2ol 5o Tt
Lv L eoliibiisig e L ST ), RERKTLREOIRITH . Ok Llmigiic
HOEIRRB LT, MIBO A= FRKROARGT 20850065, BAelhiA Y, FHicum %
o LTS s A RS STy s GRMITEGAT B 22001, 2002),  [B/CipagM) S1-
06%F\T, SI-01, 05a-b-c, 08, 09, 10THIML #, PO FHIZHY T 2850 21
kDB TE ol b S B BV AL E 2 DEM L, A FREr cidiin g
L (SI-01, 05c, 09a), @42ML, 2—F+—HT kYN 250 (SI-05a), B3 HDAHIKT
AMT 55D (S1-056b, 08), @KL 260 (SI-09b, 10) I A2 LHTES, SI
—05b, 082V TIRHAPFICE VRERTE Ao LB SN S DD, FAROIIEY T 5 W REdED
(TR - ARCIE] CERESC - HER SALE & WA DA ORLEA GRS S, SRR -
XA ool s GEh a5, RlP SO BN (448125 ck3bo, @
BEREAS (ARBH8EI 108) 12k B 00, @ BT (4R 12k 260, @ BB (REhIg 238)
KE2b0, @: QORALM-THLNS LD, BFHOLDIZHT S LHTES, SI-05¢, SI
— 1012, SI-06, 08i2@, SI—05aix@), SI—05bi@, SI-01i25), SI—09a + bix®Iz %Y+
%, HiC 2EOWEAEED S W HSI- 05 Bu T, SRR~ D, | FIHERRE-@, 20 H %%
BT oL L s sNnD, [ F] 2EMICEFERELEC, SI-06, 08, 09a- b, 10

- 166 -



WYR 2to

MR BYBHRE

[T ARA | Erumen
AR
. ne I P (e I B8 lcuw| anmue | me
om (W) | o |6 R
o ama | moeams | SR A lve
SI-0141Pi1 8|
S5K-43.60.64,139
—o1 [5K58.61 >5K-141 e i o sx-140805
el et EL LR e 1|mmm| nnize| B (5 | (mw|axz|sre(sa [sronmmm |30
[t1eean
_ [sewaioe~n| mET » ] F
51-05s b 14 A | nnTE| B2 |3 | W (mw 2 sa7(s18) Isk-110.111
s-0m | - [ e nma 44| m2(2183| mm w1z E| BT (@ | W [mm|2xz|s76/a87| - [sk-111
SK-100108~111 g z - e
R -~ SSL05¢ T 448412/ 1845 HR | N11T-E wE 1| W W 2x1586(315 ISK=111
S0 m—
_oe |sK142> B . e ol 22| - |sorsma
si-06 [k 333|265 882 |wsw| NagE | oF @ ity e
SK-7TBAB791, ECTl
S1-07 e 9495 >51-07 > - = = - = |N103E| - = | W |mm| 2x1 553]360 tm |SHOBA T K
SI-05{1Pitd 1
[sko7 %
= 1404181, = - e =1 | B B = o
-0 [B400 401 aa1( 187 | 5w [waose| B2 (2 lsk-608
>sc-101
we
51090 = - 524/ 350( 1834 || NosE | B2 @ == | - == ]| - N
siom| - = |ams|oos|raz0|mam| nose | ME 1w |- |- | - <[~ - -
[sk-136< |5k 1285P-384> - 51-06& M-
si-10 [sHio<  [sk0> - 76| |wnige| wl | @ | fmw| - |- | - (nwa| -
SD-17 SK-126.5P-385 it
7
6
5
2
&2 5
£
2
1 o
0
o 1 2 3 4 B 6 7
Sk (m) =
L]
F94E BMMZHRAMR HFHISE BABMEWMALONH

THITBOM M K% B L 2245, SI—01, 05a - b - cCIRRIER & %4 S a8 LMD A0
HThs, FMEETHRINLZA= FizouTi, MR FcAEHMEORAZH->TE D, Wil
EoLTRELTHESATY S, A= FER-ENC2LTESI—060 A8 4%, SI-01, 05a-b -
c, 08, 09 - b, 10AHMETH D, FHED A7 Fizo0 Tk, SI-09a - hod HuErh i iz 2 &
Z O dEF Ic s nTwv s, [SHRIM] SI-01, 05, 07, 10CRIHL 72, RdUFRBHOS
BIART, B FAZGTY S, FEIFC2WTIESI=01, 0550 —F =028 s REsU
T, SI-07H R S+ 5, SI-10@2HATH 545, SI-01, 05MBRIZRE & U L
EhH, £, WHMIELSI-01, 05, 10IC<T, SI-074%0 K L v ERMZB 05, S
=05 THBABIARIZEI EY FAAEEH S, PRz ThI Lo, Balvilo 74 25/
WL THE S H, RS L 20, SI-01HEMB PRSI —07 /8L - Mz L cRaoh

- 167 -



WEW (4D G TR R L T

LB BB 2L TIE, MO L aES A, R DLTIE, BRI T
Wit L% B s b0, MILEMORSTALNS LI Rh 2 FEHSORREE2 00
HELP - AOBRIR AR ST, GLAARINE RT3 BbUcBEu T o, Sz
T, PR~ ORbKETIE AN, GArE, ShtiiiE2 o o REAHE ShTw s, [
i) SI-01, 05 T3 ity FZMRT 2, 07THMME £y b &4 SE R R L
Fz. SI=05iz 2 W TR & St 5 A 2 4, S EERE OB L WD
Ey bz kDR & AT A 2 ¢ | G SoEEEC) — | IR ERE 2 < 218 (kR Yh)
— 2 H R E 2 < LI (i riEdia) LHEE LA, REL. Ev FOREIC L DAROMEEE
LTuhuiffEtkEb EI o5, Zoasrolic>wuTid, SI-01: 4 x 2, SI-07: 2x 114
TR TH S, SI-05LSHC BT LA L £y & &S HZHETIZ> LTI, BANOER
DM EEIF B To5, BBIZ VTR ZAFRTRIDIZ WA 555, SI-01, 05b « cldHifi T
LEiE Ao Tw s, ERERNEC2LTIR, FifT L RITTRE S iR R T Lo ut, SI-
05cTIXM A CIEIEM U (HiFrF284om, Bi7281em) 204, [KINK] SI—0T4H MO HeR L
Lifi, SI=107H MR LT 7oy ZH0CiRAT 5, SI-0TR MMM —F—HoAaic@o s
i, 2oofr T siin L s il L6 ol AdHEE X h s, SI-07, 100KIIKIEB
~Tmi &R 605, ., SI-01TIREBT 2 b0 (SK—140) W6 & KIIKZRGEL fA5, M7
DFM, To—HO¥ETH -2, [RBL - OMINGES] B8 Lo iz, SI—07 X S1-08, SI—
07 & SI—05biil v FELIbC e & 4, BiIABIRIESI—07>S1-08, SI1—-07>SI-05bfil b T
B3, o, UMEES GBI L TESI-0THEI+SI-06A 2 Foa@s s ht,
2. i

GOIEBIH L o, PRI AR (R, FRABSEL) 2303 ML %< ROTHIMHKIS
W, MBS LR 2, HIERRABIE PR, 603Eh2 IEA MO AR — > — B L RT3
FHTHS, NSDICERANE LN DAL THES L, MOoRCBURE S LOTH S, ML
BMT 3 BHc 2w T, R OB LROMTEFICE VT, Pk - flkods, el g
W (RS EAZ 1996) . BB - % (RE 2000) FoREIEEIhTV5,
ARERIZET 2 2hs ot EMRSCeRTH RN 6. Z2ofofiotbiclk<aE, o—
L7ny 208t 70y 2FORAPRPELIEE T, ABNERIRRZTTLOHE {BEH6N
feo Liehio T, AMER QMMM 5 EY0H U T, ERYRAES I (7 2 BEREHAT o ulfighk 50
BEALONG, o6, HMEHEG DR, SI-05TRA+ MM +SK—111, J e +SK—1100

. BATEETSI - 014 + SK— 60, SI—07% Ml +SK—-84D 42 M2 L 7220, 2 oo
JLHE T T % IR O SR A L e T B b oAt B o, AL PHEIM R T S b
COREIZOVT RIS ¢ 2o 5, SK—60 (SI-014H M) 2 SK—111 (SI—05%4 il
#) . SK—=60 (SI=019HMiMMN) ESK—77, 91 (SI—O7HMMTN) THRMREL b b 5 A7
WSt IO LS, BT S EHAHY (VUA) CHHE T B wigtEL 325 MR L oy
WELHESNA, £, Theo BHfio) b, SK—60, 139, 140 (SI-01%#) Tkt L,
SK—77. 84 (SI-07M#) TIRHERE LRITRINKAES S, WS Lol satbo
PEACHE > LEELEL OGNS,

- 168 -



WVR ELo

FI6E NMRIES
T



WEW (4D G TR R L T

3. W

gk L7z 9 5 8 Zhtihifl Lol & i L Ty s, SFEEs M+ 48D-09, 11,
12568 o L TR L 55D — 02, 030l A0 5> (i B % D & Yk PHERDIE D, HAFO T
FDEAZE CHIEA M S5, SD-02I2 2L TR MA~IEYR O R0l TP S~ EE T Y
%, Ll RG2S Sht, TR B TR M 2@ & (LU, IS @
SD—7. AT 8 Y A UUMEOC M e > v — (DU, WD) oFFDL (1) SUERM#EESD
—12r2%0 LWL . W -ElE EA 605, SD-T, SD-12L LIcH AR AR DAAT
VEI LG, AUMICOLTLIIS L VL E B ONS, Ak, UHMINEGORE, SI-06
L oGRS S, SD—1TIC2w TRl & Sl o itk ass o LA ns,
4. BEEing

1 IEEI L Ao, iRV R MR AR IS BE AL IR T H » 1240, [EFi 2 2 rikiZosh
ORI ELOURIE EA 605, SI-054+SK— 111 L oA HE20 4, SI-0504%
AoPE I RS ha St b O it L B A SN D, EROMRN TN I O PR 8, 13
EIETFIR (1) MR CoEsenTwa (FREETERS  2003) .
5. IRIHERVE

2% | MoRm2m, 3 x | ol | LB L, BT oM TSl LPTT 5. B
FHBIT 5 HDR0 & 12 ERASO0MELL LR A D . B—Tm & # A S5 KINKO ] AHERTA5ES & t-SK—
85& DAL C Eh 6 HL A ME SRS,
6. HERF

23Dy FHRALA DT S8R | AERE L 2 (ISR L ET T ARt E AL, H
PO s R4S, oy kST, BEESZOLhEVLOE{, ~HTIRE Y FELD
M ot PHUCiEVAEFNAE y FAP RO SN SH, M X OV ARIIZRS Sk
oz,
7. Ewhk

241060 L, MPEIXAIC M S { i L TE D, FICSB—02, 03db~fic T 5, ¥
2V TIRIHEA 1003 Ll 6 % < o THMTESAME, BLAIBS 1S, FRIBI1ELEE. K
B, BABSRI0E M2 EiTh 2,

F28 HIEY

1. +8%

FEEHCO 1 (LA, UMM, ME L) 22450 BSCEE | AL G225 e MM TR L
Foo U BRI L bih & D RS <L OIS oV TR T A S o % < i
Lze, B8O R PARIFRD EHZ 20T, LN - BERIRERIGEIC k- TR L 2 Wik ST H 5,
Lhiiny & ADER S EORLEEGRO 1 oRlGT, SligoMitgo R, LEiBEa41.51% L ik
L%, R ThETMTE28.65%, AR HE16.32%, FUMEIFC.18% THS, LI, I,
. N, M. IoFaT iSO, B M B ERET S, FRREToZoMET
BB, SK=111HEED 208 (4410126, 127) LA Lo 180 (B90IR183) T, v 2 o#kk

=170-



WVR 2La

Fok FaEHLLHBEEY P
(2] [
ET LI 0167
ET T 0375 | 3
THEE 20096
] 13873
ET Tk ] 7415 -F
tERE 025
ETT T 04
IPBI=F17i8 0642 3
[
L o
) £ E
0491
hoE o
0108
48415

HI8R i%iﬁﬂl&&ﬁﬁi HO9E LWBABE - EERIEHSH

Ll
S ol herte @
S —
o —
s
| ——
o —
o —
o —
Ha
"B R EXEE B8R

]
Sl i~ D EEEE R EEE]
[.£4

DT F TGRS G, BBEIENA LD, HITARO L0250 DRSS s KT S
LOLALGND, NIROAMA IR (REOLR) 3, REEEEfRcE L T.52%, fTHILE
L TR E N RI29.74% 28 S vk, 05 5, SkiBE IMET 2 2 PRz 20 TR97 - 98I 1
MR 2 LA, £, WETRHZ 2w Tl (36 + DR X 100) | BEfRfiis (bR + 1
X 100) %k, 2042 WO AL 2, LHRIZOWLTH, 12.2~13.8, 15l A2
HHNh, FI213.0, 134, 1462 LT3, KBTS RSP Lo, 2K
DU ZRETLDOTRAVY, PPLAUFLDUEOLONEH NS, MBIV TI, RAME
4.6, JEKHE6.2T, 5.4, 6.0IC AN T 5, BRIV TH, 4.6~4.8L5.4~6.212 3 HflIIHIC
LEDMEGNS, Off, B, KROEHI0L13.4m, 5.5m, 5.6emzMl5, B - KRR
VTIRIESD WD B A, EEHBAGALE L 400 I % & £ 0 25880 o, IKIRENG6~381hIE, 42
~4ffiEic kg0 ens, B Bko o o 2ol sh s, MERDIERI
WCdEn 7 084.08%, U2 0 M%15.92%, TR 7 075.28%, 02 0M¥24.72%ThHD, W
DEIEIEIET 2 0 CLRESAT 25D, AL RIED LD, THNE L D0 S, K
TE54LDH% 0, o s ol onTit, AKOEGLISRLAASHSH, TSN T 3 Lo
%¢ . PR3 LO0bTRIEO N D, ST 5L 020 TRIFEE I EES TS,

RO G M L Ao L E20 6k, o s o BIKBTTROME Icow TR, BIEG2%, +F
34%., REHLI%, ~7 7 XY 3%OHETH S, FOURICOWT, B, &, 8, BB oh
Foo WERIC X D REE T E STRHED 008, SO BILTIE, % i;ﬂs-;‘.a MWD AD

=171 -



SEBL (4D GG TR BT

(kTS b, HF68%, $k9%, #31%, W2%0METHL, KOs, 2kDbd 5L
ST, LRI 8B TH D, B - ICTRIGBUE36 « 39 (32[E68) . 40 - 47 (HI43[2198) |
43 -43 (H44119) THS, HFERIC20TARENEZ LD L, PPEM D QWD L Ohib |
AAEMHTS 602 % Reb s, RO, HH, KEOMATIHTSHS, IV TE,
WAL G S AMOEV LD LV LONH D, Hak UG TEvshs, HEOH LD IS
DD CTARICIEE S T S b 0%y, Bl~EB L TEREA LT RBO6hE0HTHS
AU ISR S S, IKETERHC LTI, B XU AtEE dL SHRI I D @f e
HEns Lo, PARTHFHEOR, BRI SHEO SN 055, BIZLERE: Ko
WhThs, DRHHRBMEIRRLRT 2, A2V TR, 72 F H0FEOMZHl RO R~ %
TohodtHu, Fiz>uTWH, F, B, #Hou TR 6, AR, MR, &, &
Tio 6k, ANBEOMERD S . BNOWEE2.41%, ANET730%THL, BlHELND
FzonTik, HRFETHLY, XTFLELIGNS,
2. Toftoly

TG, AA, B0, MH, MAE, RS 5. I DU TSN R
MR T 5 i s Ol hT, BANDSS L L &b e, IBEIZ20 TIARITEA O REL
LOLRRMHOLONG L, LUMIBEEEEROLZS 0D, RAOH S FRIBT, Militziz 2
FOUGFE T LOTH S, WP I & T 2 B30 6 OHLETH S, BRBGIGEINIEHL,
i, BB, SRMISPRTS S HENH LSS, BERIcowTRBIRISE ) bOTH
B ANED BRSO RETE O, HORDFHEIR £ &6 0B K EITER D ok,

EIE BIE

MTEDRSYL, A 7 B, LBUGOIE, BRI LA, BELUGERS | IR, TR 3 ML 1
HE, o P2l REIN L ide, LR, AUEM. B, RN, SRBNES, Ve L.

Az oLTH CRETEEICH A S BMMAED M E A TE D, BALINC BT 5 08 % G0
T B=TmKINKER FhifZ i@ Ehs, whws 3ty FOBARYE Lk E T2 15
HEhTwe s, AMEFCSVTL, BEPEEZ 20T I TOMERX & ROYHNLE T
TLOTH S, WP VTIE, SHEMA M BIGUY L B0 LA 6 vk, dilh R
AR AT DV TR 2 857 258 B 0%, SI—07>S1—-05, SI—080) SN A4 i Hi
T5 Lhi— ORI 2 2 5 L, ANHERICHL TRAS LRSI LVLEBEL N5
D6, PR O R SRR R ) —BAERY (SRR + YR
DHEBHPRGEE NS, ZOROBEIC LTI HERMIFO R, [ DAROESD—15% -
Ew bEERGT, Kl e ok 2R Lw LB 605,

1B D HOHHE AR E UM DR, SRS BT 3 B30 20Tt 8 R AR~ 9 {0 K
(SK—140) | 9 A~ L0 A DER (SK—60) , SI—01FHMIMIZ - 0 TSI Ao 1L
A G, BB SR & 5 E OBIRARSK — 60, 140 LSI—014HE & o HRIN S & S1-014
MOBAEM ERACAAFBIEM E EA G0, FHIMLTHS 2 Lo o LEINZ Y S 2 X 4UMORA
A E NS, B ORE, INER oS o e (BIVEES LIE) . SI-014 il a2

=172-



WVE gl

7 Ek, SK—60TIEE 7 L v E, SK—14046 7+ K, £ 2o sht, hhili k>
WTIRBERICHEI bD EEAGI, € 7L YBic>0TIBET 20 (1) B 87 THER g
AN LG, A7 FEOMBEHMOEESEA G s, £, KIUKIHIORR, SI-105408
Wt 71 sDAB—TmKINKIZHE I 5, SD-02I220 TR 0T 7 7 EB—Tm#4 Ll
fEL, SK=1401z2w T L 5 THEMOTo—HE LI FRM1Bon L CRIVERE26) . Lo
T, SR L 22 KIKIZ2L T, Ml oAl E- 2 bOPERES W La6h 50D
HEVEEZ S, CUHERO RS L.

AMFEED EHEINIz 2T, LR8BS 5 ZhE COMLO MK & B TmRIIKIE
Filgt HR6NB,

BEXM
L 2003 TRARNLL TERHE %dida
R 2005 TEEENLE TIRHE 4034
AT & 2 1983 T AR o bk
MR ERS 1987 TiliASE MRy 4 LB ST TG I AR LS TS 10568
1A A 5 48 20
HRMTTEAS 1994 TG (3) Wik FRELMDBCO(EM MRS TR 1598
W ERS 1995 TG (2) e 35 FENLB B (L MM A 1T 1
AT R S 1995  THFBL (2) 5l ' AREUMDBOT LI B TEHS I 1 720
HRIMHERS 1996 THFRL (4) S0y W SREUDECC M M A RS T 1864
R E RS 1996 THFBL (2) JEE 1 - BRI (3) i
AR A A R Y 1 86
WA ERS 1998 THFGL (1) 80 10 i SR ULBRECIL I 3 TR 234 48
AT R NS 1998 TEGRUMCAGIES, i AR MR SCIL I A L S 2434
WA ERS 1999  THFRL (1) G0 T s & AR LR (LI 3 A 250 4L
BRI ER S 2000 FRFGL (1) AL RSN SCIG I fE 27 T4
HERRHTEAS 2002 THFBL (1) IV W RGP M TR 32042
AR R NS 2003 THFBLCL) IRV g AR SR CCIL I B 5 1 Y
IR E RS 2004 THFBL (1) BV - BEIA (2) I
P AR LR ST AL I B AL T 366 46
BRI E RS 2005 UGG (1) M I AREUDRCC R M 95 4
HHRNATENS 2006 THFDL (3) ST W AR M TR T4 1 AL
ERET SR e 2008 TRRIMOEEFS 0 AR MBI R AEEGY B A50 4
BRI S A b 2000 TACEE | i ARUHEC I TER I AT 4
WA E NS 2010 TriERER I i AR BT 3 L 490 4
R ERS 2012 TroEE L 3 SOOI P A 51 85
HHRETERS 2013 TARHGEBR I g i PR MR I M IS 31 4
WA RN S 2016 THISEHS (4) BV ) AR LI M TR 566

=173=



SEBL (4D GG TR BT

HHRATTERS

WRlEAERL

Wl ERS
A EA P4

HREFTERL
GRS e

HATNEOLE TR 2
WA & AL
MR
WL T E
Ry

THE ifTE
AR

HE WA

wilE

AL Y TR BRI 22

2016

2007

2008
2009

2010
2016

2003

2002

2003

2004

2000

1997

2000

2008

2010

2014

TR ENFEREE I (1) S8R R (2) 2R

AR AL RE R 5694

U LR S e T it
GEGIEE SeALEE R P HITEY

THFI (4) S0 PR R (I N5 5

T P TR B AR T
ARSI R 99

TR O RO L T 09

TiFE PR A i TR 24

AR TR (I A 1 194
PRI GO 3 R R

LT IGE o LR SC b P P AT 25 44

TP 1 3 4R E LI AR A 1

PR AR NE R I AL I

TIFDL (4) S 35 AT SRS (0 58 o R P S 1 04
FIRL RN | By

TH AR B U B HE R — N - bl Bl S —

TR TRULLEAI 1 5

THERHL A 12 550 B PRI R DR R
T8Ny v —F LNo.462)

TR I £ 0 B XL 2 e R 258 — 9 fibida & 1 1 it %
itz —y TN N 245

TUF DL b BRI BT

T AR LM M T2 - & — PR R 150

TO ~ 111D |- B S L SRR R T & A7 kit
LR IR AL

- 174 -



L@z E—) 2HEH (NW—)

2GR (SH—)

B U (N—) SI-0152H (E

SI-010 i (NW—) SI-017 7 FHuH iR (NW—.
B REE (1)



§1-05b - c5EHR (NW—)

S1-05052 4 (NW—) S1-05c5 18 (NHi—)
B2 #dEE (2)



SI-058FE(D (NW—) SI-058FE(2) (NE—)

S1-0574 /8 BB (W —)
M3 AW (3)




SI-06ETmE(2 (W—)

SI-06/FSKIZCHR (S—)

B4 i (4)

178



S1-06{1SK25E4R (S—) S1-061 SK2 Bl (

S1-075218 (NW—) S1-0THF D M
iedeacad )

‘ - ';f'_'

i

SI-075H R E D (SE

S1-075 iR & 2 (SH—) SI-0741 Bimilit e LR N—)
BEH5 i (5)



SI1-08524E (SE—) S1-08ME 1) (NI—)

S1-08MFE 2 (NE—) S1-08% % FEFED (NE—)

S1-08%4 % FERE2 (NV—) SI-0874) < FiEME T HR W—)

e -

SI-08H % F v FElMME TR (h—) S1-09a5c 18 (E—)
M6 #LEE (s8)

180



SI-094 ¥ FiRTHHRIR (5—) S1-09% 7 FAEREMERR (S—)

SI-09h = FERED (N—) SI-09h < FIRE2Z (N—)

SI-108 KR (V—)

M7 LEE (7)

181



3 TR

SI-108m (3 (S—)

SI-104 bk i 4R 5% (W—)

]

SI-104 % K548 (N—) SI-1041 % FERED W—)
M8 LAl (8)



SI-10h 7 FIFE2 (N— SI-10h % ¥ 7 EMfiE W—)

SK-01518 (NE—) SK-01 8 (E—)
MO LAl (9)

183



SK-D45EIE (S—)

SK-18521R (5—) SK- 18HH T (S—)

SK-21 - 225248 (5—) SK-21 + 22MH (S—)
BEMI10 #idaEE (10)

184



SK-258fr 0 (N—) SK-2152 4R (SE—)

SK-3 186 (5—) SK-335TIE (SH—)
BH11 &4 (1)

185



SK-338fdE (S—) SK-334FPit1 5T (SH—)

SK-40 - 415218 (5—) SK-40 - 41BFE (S—)

SK-425E1E (NE—) SK-420 & (NE—)

SK-485248 (N—) SK-4BITE (N—)
B2 &l (12)

186



SK-4952 48 (N—

SK-505E 4R (Ni—) SK-5852 18 (S—)

SK-535218 (N—)

SK-53MF T (N—) SK-565218 (NE—)
BEM13 A (13)

187



SK-56H i (NE—) SK-575E 18 (E—)

SK-578m (E—) SK-597E 48 (SE—)

SK-50M # (SE—) SK-605T 1! (NW—)

SK-615E 18 (E—)

B4 #aEE (14)

188



BH15 #ipil (15)




SK-65KF M (S—) SK-65 K LB iR (S—)

SK-B6Z18 (5—) SK-6681 (S—)

SK-675E 18 (NE—)

SK-6952 18} (NW—) SK-60MFT (Ni—)
EM16 A (16)



SK-T3524E (S—) SK-T38f T (S—)

SK-T7524R (E—) SK-T785d (E—)

SK-TT R LR IR (S—) SK-TOR I8 (NE—)
BHIT #dEE (7)



SK-B4ErE (NW—)

SK-85524R (S—)

SK-85 4 LI B H 4K

B8 &l (18)

192

SK-B45THE (NN—)

SK-84:K LR B RR (5—)

SK-85 M T (S—)

SK-875E4E (SH—)



SK-87W 0 (SW—) SK-915T18 (W—)

SK-945218 (W—)

SK-955E 18 (E—)

i ST
SK-05% 6 (E—) SK-100518 (E—)
B9 #dEE (19)

193



SK-1055E 18 (N—) SK- 10587 (N—

SK-1068 0 (N—)
T A

SK-1075248 (5—) SK-107% (5—)
BH20 i (20)

194



SK-108524E W—)

SK-10952HE N—)

SK-1105248 (S—) SK-1108F T (S—)

SK-1103 it 4735 (S—) SK-1115248 (W—
BH21 Rl (21)



SK-1110FT W—) SK-1115E % £ RR T (NE—)

SK-1145248 (S—)

SK-114Bfd (S—) SK-12252 4 (5—)
B2z il (22)



SK-12285 @ (S—) SK-1235218 (E—)

SK-1238f @ (E—) SK-124 5218 (S—)

SK-12585m (S—) SK-1265T (NE—)
BH23 il (23)



K129 (N—) SK-1305248 (W—)
Br24 ol (24)

198



SK-13952 48 (SE—)

BM25 i (25



e 3
SK-13985 3 (W—) SK-14052 48 (SE—

SK-1415248 (S—)

SK-14257218 (SE— SK- 1421 (SE—)
BH26 RihEi (26)



S0-025 1) (SE—) SD-0252 (2 (NE—)

SD-021 & (NE—) S0-035HR (E—)

SD-038 i (SH—) SD-OT5EHE (H—)
2T il (27)



SO-08KFE D W—) SD-08MTE2 (N—)

SD-0052 48 (N—) SD-091H T (NE—)

SD-115 B N—) SO-15ER2) (5—)
BH28 #dpEil (28)



SD-1187E (1) (N—) SD-118RE2) (N—)

SD-135EHE (E—) SD-131 0 (E—.

o

SD-1552 48 (0—) SD-15 08 (W —
BH29 Rl (29)



SD-165248 (W—)

SD-16MF@E 2 (E—) SD-175eHE (S—)

SO~ 178 (N—)

SH-0 BRI RE) (W—) SN-0 11557 (SE—)
B30 #dEE (30)

204



SB-015E4E (S—) SB-0254E (S—)

C-8 M LR (5—) PERELRD (SW—

HFEARDZN—) HFEARDN—)
B3 #hEi 31)



SM3z WAl (1)

206



BEN33 it (2)

207



‘ 10
43-100
13-104 44106 4108

B34 dAilth (3)

208




45-135

M35 it (4)

208



36 il (5)

210



-4 . L)

- ‘ ‘ . 188 rar

0164 9165 9166 49167 o ’
' - w112

-1 = 90173 90-174

90191

91-194

e .
01-199

EmM37 i+t (6)

211



MWL

UL L

LE @219

’\1 ]

‘ 99 l

EH38 il (7)

212

951



womon 9w o

B0 B & |OLDhoIIALERESCOBEIERIZLak
" B W (4) ARBRTMMEAL 8 1
W &
& x
YU = A | RN s
¥ Y = X i 5| W23
O W 6w R RN E
WO W W weEEaEnR
B fc M| T030-0801 FEESUAIEY | THS AT TELOIT-718— 1302
%0 % N1 H | PS2018% 31310
AN s |momn a-F RS (GD2000) —
. e e
POGEME |  wery | e | ke it (ni)
b
R e a0 1407 | 20170511
[T soam [ 02201 390 4 34 ~ 299In | THIE
2231 ar 54| 20170929
K105-2
PRI £ IEET LA LAl o
7 E E-d
R RN p—
P x| wom o+ om SR 5 B R
= 8 e 3
) EB | WM | PR | sLOSDM mN| & _:;zi?&iﬁ:“
wchime M| kM & wu&:—:mnrm
[ ] [FAN R R umr:w -
¥ oy b 2418 | i o
- WER () BRI A Y PRI L T 5,
< WER (4) B IETR IO TITNFE 300 MR 5 IR LSRR L T B,
" B - MR, SN RT3 BRI £ D £ LR AR, L R, 4 LR

A, SRR, KR e E O PEEE B L T SAM e M L e, AR, SO, M
i, LW, KBRS, G, R0 oI T22E L 2




i AL | 1962
" z 1965
" a 867
" 4w
" 5
" 6 67
" 7 em
" 8 197

1079

1983

PN 1983
1085

1986

1087

1958

kR T A
v WIGE 1991
no WL 1992
voHIBE 1998
no W% 1990
v W20 1090
® W2 1954
v Wz 19
v Wz 190
v WZA% 1995
v WZSH 1995
v WZOM 1995
v WZTH 1996
n o WZBML 1996
» WZOm 1996
n o WIOM 1906
voOWSIE 187
no WG 1907
o W3 1997
no WM 1997
® o WISM 1997
B WIOE 1098
v WM 1998
no W3RN 1998
v W30 1998
no W4OL 1908
oo WA 1998
o WAz 1998
noW43% 1909
B WAl 1099
v WASE 1999
»  WAGNM 1999
» o WATH 1999
n o H4SEM 2000
B AN 2000
v WS 2000
o WS 2000
v WSZE 2000
no W53 2000
o WG 2000
v HISEE 2000
n WGM 2000
# WSTH 2000
o WSBE 2001
o WSHM 2000
v WGOw 2002
» o WGIE 2002
o WG 2002

B PRSI DA R —

R
LR T R
EAREH A
TP £

TR RRIARE A

[EL TR TR T R
USRS W 8

PR MW
TR

T A

L T

TR PR MW
FHIAASERR MR W
ISR TR W
A | RS R

PP 1) RUMEN P B
(LT T P
PP AL (2) L TS
A R W
PR M B
PPV RN 8
[ DR LT
PSR €2) -4 = PR S O )
PTG - WP (2) S M LT
PR R AW O
P (2) UMM M S
PR (1) MM ML
P Al (2) TR TR A
PP R
| RIS S
i P R O W
PR (1) S ML
L e U R
PV (2) BTN B T
ol A SE R P I
TR (1) MR BN
PRIV M S
PO AGHE SR W
ol AL VR 5 A W
o] HCHF IS WL I
O ARG SR £
I LS T
i AGELINS R S B
TRUPF (2) MMR AR N
PO SE M SB 1V s
FURRIYE » SEACRBR MM AL
L S
IR SR W
T R B
TR MV
PR (1) - S0 () SRR WL 0
FACHEIROFER (1) M AR 2
ol G TR LR Ty

B
AR W S BV
TGRS TR N 1
PR R I
ARSI (1) BT MR N1
PR SR £ W
o HOIF B M A L
PRI (1) SR AN s
U S W 1

0B (2
202

WA
e
WS
WEO
WOTH
Bl
WEO
A
@TIE
Iz
T
W
WM
WG
WITE
WIBR
W
ELL S
ELIEY
ma2
MR
ELeb
Ll

TR R B NIV

Tl R B
PEEHIT (4) ~ (7 MBS R SR B
UGB FR 9  £ M EL
FERIRL 1) S M W
FERERUMSE N M L

il AR R T L
PO T MU W

P RS B W IV
TGRSR A WL Y
TS R I AL
iR B S 125
TILRRM S B WL

P ) SRS A W s
RGN RN

P AL US) RN W
TR B W 13

P TR (2) ST L
FUELAUMR 5 B £

2008

H

2008,
2001
R
200!
2001
2001
2010
2010
2010
£
2011
2011
201
212
iz
a1z
2013
2013
2013
2014
2014
2015
2016,
2017
2017
2018
201

BEEBEBEE

=

IR (3) RBRR M A W
T TR (2) BT M e L
R 5 B AL
S A T B L X
Pl AT R LT 1 40
T G R
L SR SO 0 W 1y
IR LG
TH WLSF (1) B SO AN T
Foli PR M WL 150
0 Y RO
Tt iRl (2) SR TR MBSO

FEFIRL (4) SRS £ Y 0
FEUSFRUBOR R A £ W

et AR L 16
TS R A OV
PR B W 801 7
FRARERF (1) B SO £ELS
PSRRI TE B B2 01y
VRIS LR L LN
Tl M WL 8y
MR A £ WU
FRVRF () U5 R L
FASTL MR B S T
ELLIRUOF 72 L £ LY ST I
FOILARBHIE R M AV
AR W 19)

o 4T R LT 204

VS TRL A T2 DS C

FETELAREIR R W £ WV
FEILARLHEE R B AW B
PP A T 21
GO FLRFELTL B 5 R A 1L
SRR R WA
B M ML WL 22

ol R R L 2

P AT R S 24
FHANUIBE - IELBBE - S RN R B Y
FUliT R M WL 0525
PP AT N A S 26
FIFIAL (4) S50 R LT 0 1




A AR M AL 1230
R (4) SNEEAEHRSEI

RfrEAN P R 30 £ 3 A 31 H
b T & 0 B E O 2
TFOIS-0801 4 FHFHT 1 TH 3 &7 5
TEL 017-718—1392

HARA 7 & v b AN bR 2t
TO30-0802 AR 2 THIL—16
TEL 017—775—1431

el Kl







