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#/2 HSAEHHO EPMA ICE BEEMDFITE (Mf%)

No. Hi M Na.0 Mg0 Al:On Si0: P05 K:0 CaO TiOs FeO* Cu0 PbO
1 LT 0.58 597 8476 081 117 080 0.67 3.46
2 L 0.50 092 4538 523 076 061 4659
3 LT 0.43 096  47.08 6.37 051 016 44.48
4 LoTTT 039 018 137 6890 316 0.80 0.59 0.57  24.03
5 LI 012 476 6802 075 225  0.83 040 066 247 19.74
6 L 046 012 200 4940 056 823 141 068 030 3507
7 LETl 2.10 495 621 60.78 852 1544 056 0.0
8 [T 148 029 164 6357 71 299 L15 025 2001
9 L1051 146 146 1037 7223 208 316 382 171 260
10 LT 424 408 704 59.16 9.30 1468 0.74
11 WL 236 302 977 6814 047 565 7.2 161 0.88
12 Lol 242 053 181 6575 427 3.81 038 0.84 184 18.94
13 LTI 082 028 768 5000 186 668  LlI 3.26 281
14 LTI 0.51 048 4307 295 5.81 2.36 0.38 4z.22
15 LT 6.11 5.08 7.80 62.33 6.63 8.27 079 077
16 L 254 346 626 68.40 644 1086 045 082
17 LI 135 252 354 6838 085 1077 1055 051 L16
18 B 032 011 181 B8.11 672 111 1.00 30.72
19 LI 1.87 0984 9.4 7748 052 4.58 74 080 181

20 LT 0.16 1.06 63.27 757 128 153 174 3340

21 LLT T 1191 0.15 461 5346 284 332 0.51 23.18

22 HEm 6.25 172 692  58.03 13.06 885 024 395

28 o 118 0.08 130  53.96 478 0.89 0.52 168 3562

24 Hermme 182 030 344 5999 4.76 1.04 118 26.01

25 HoE e 114 058 44.57 8.26 1.08 059 248 4136

26 B RER 118 0.24 1577 4.37 140 63,91

27 | EWRAR 0.57 012 056 5488 260 091 019 062 39.59

28 | H/RER 0.49 0.90 2445 1203 290 2.89 0.80  0.61 5493

29 RN 5.00 0.52 210 61.90 2.39 2.80 0.83 1.95 32.33

0 | BRER 0.91 026 312 9158 0.33 103 0.69 046  0.58 102
|8 E/RAN 0.95 072 958 8270 024 326 127 035 054

| H/RER 0.67 030 006 8478 128 2.3 0.08 (Sba043.52) 26.98

33 W IREN B.11 0.47 9.81 62,52 9.80 831 0.28 0.60 138

s PRI 2 ORI (FoO) IR
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HIAEHEORSHE (B{1%) LEPNSMICLSHS M3

R T RS i
RS ]
Ak | SIOy at HF | Na:O | MgO | KO | CaO at HE | PO | W#E | &8

1| 587 | 8476 | 90.73 | 9379 | 058 117 | 080 | 255 | 264 | 346 | 358 | 9674 | n BREHAIH IR
2| 082 | 4538 | 4630 | 4659 | 050 523 | 076 | 649 | 653 | 46.59 | 4688 | 99.38 | cHBH IR

3| 086 | 47.08 | 4804 | 4837 | 043 6.37 680 | 685 | 4448 | 4478 | 9932 |[c MR TR

4| 137 [ 6890 | 70.27 | 7110 | 0.39 | 048 | 316 | 080 | 453 | 458 | 24.03 | 2431 | 9888 [cWRNIR

5| 476 | 68.02 | 7278 | 76,03 012 | 225 | 083 | 3.20 | 334 | 1974 | 2062 | 9572 [cWRY DA

& | 200 |4940 | 5140 | 53.16 | 046 | 0.2 | 823 | 141 | 1022 | 1057 | 35.07 | 36.27 | 96.60 [c WMAH IR

7| 621 | 6078 | 6689 | 7487 [ 210 | 495 1644 | 2249 | 253 0.00 | 8948 (b FARURNT 2
8| 164 | 6357 | 65.21 | 6614 | 148 | 0.20 | 771 | 299 | 1247 | 1265 | 2081 | 2121 | 9859 [c AN IR

9 | 1037 | 7223 | 8260 | 8230 | 146 | 146 | 316 | a8z | 890 | 1070 0.00 | 9250 |0 BRI F 2
10| 7.04 | 5016 | 66.20 | 67.21 | 424 | 4.08 | 930 | 1468 | 3230 | 3270 0.00 | 9850 |b FAAURHF
11| 877 [ 6814 | 77.01 | BL19 | 236 | 302 | 565 | 7.02 | 1805 | 1881 0.00 | 8596 |b FAAURHTZ
12| 181 | 6575 | 67.56 | 6920 | 242 | 053 | 427 | 391 | 1L13 | 1140 | 18.94 | 19.40 | 97.63 [c RARH A

13| 7.68 | 5000 | 57.68 | 60.80 | 082 | 0.28 | 668 | 110 | B88 | 936 | 2831 | 2084 | 0487 [cHAHFR

14| 048 | 4317 | 4365 | 4617 | 051 581 | 236 | 868 | 0.08 | 42.22 | 44.65 | 94.55 [c RAHFR

15| 7.89 | 6233 | 70.22 | 7215 | 611 | 500 | 663 | 927 | 2710 | 2785 000 | 97.32 (6 FAAUKRHFR
16| 6.26 | 6830 | 7456 | 76,19 | 254 | 346 | 644 | 1086 | 2330 | 2381 0.00 | 9786 [b FAAURH R
17| 354 | 6638 | 7192 | 74.06 | 1.35 | 252 | 1077 | 1055 | 25.10 | 25.94 0.00 | 9711 [b PAHUKRHZR
18| 191 | 5611 | 60.02 | 6063 | 032 | 041 | 672 | 111 | B26 | 8.34 | 3072 | 3103 | 99.00 [c KRNI A

19| 9.4 | 7748 | 8662 | 89.44 | 197 | 094 | 458 | 274 | 1023 | 1056 0.00 | 96.85 |a FEARHAN 52
20| 108 | 5327 | 54.33 | 56.16 016 | 757 | 128 | 901 | 931 | 33.40 | 3453 | 96.74 [c MR TA

21| 483 | 5346 | 58.00 | 58.39 | 1191 | 015 | 284 | 332 | 1822 | 1831 | 2318 | 23.30 | 9949 [c RN IR

22| 692 | 58.03 | 6495 | 6849 | 626 | L72 | 1306 | B85 | 2088 | 3151 0.00 | 9483 |b TAAURNFTA
23| 1.30 | 53.96 | 55.26 | 5649 | 118 | 009 | 478 | 089 | 694 | 7.09 | 3562 | 3641 | 9782 [cWAN TR

24| 344 | 5999 | 6343 | 65.15 | 182 | 030 | 476 | 104 | 7e2 | 813 | 28.01 | 2672 | 97.96 [c MAH I A

25| 059 | 457 | 45.16 | 4658 | 114 826 | 103 | 1043 | 10.76 | 41.36 | 4268 | 96.95 [c KiAH IR

26| 118 | 824 | 1042 | 1402 000 | 0.00 | 6391 | 85.98 | 74.33 |d KA FR

27| 0.56 | 5483 | 55.39 | 55.85 | 0.57 | 042 | 260 | 091 | 420 | 423 | 3959 | 89.92 | 99.18 [cRIRH TR

28| 0.90 | 2445 | 25.35 | 2029 | 049 290 | 289 | 628 | 7.26 | 54.93 | 63.46 | 8656 |d HRIH A

20| 210 | 5190 | 64.00 | 5554 | 509 | 052 | 239 | 290 | 1090 | 10.21 | 3233 | 3325 | 97.23 [c RRH TR

30| 312 | 9159 | 9471 | 9604 | 091 | 026 | 1.08 | 069 | 280 | 293 | 102 | 103 | 9862 (bIMHIRNIA
31| 958 | 8270 | 9228 | 9570 | 095 | 072 | 826 | 127 | 620 | 6.30 0.00 | 9848 |b HERHAN T2
82| 008 | 6478 | 6484 | 6811 | 067 | 030 | 233 | 0.08 | 338 | 355 | 2608 | 2834 | 95.20 [cRRH IR

33| 981 | 6252 | 7293 | 7447 | 611 | 047 | 990 | 831 | 2479 | 2653 0.00 | 9712 [bFAAURHIA
ETHRLTHS, Th HFAERL>THCa0 IZWOH A (Na0 +K:0 + Ca0 + Mg0 >20%) &

DOWENFL <HELRE (No.7) K0 OBEH
LEH(No.22) e ENBY, FAAU/ThHUL
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OMAEFFTMTLRT< DT ehs, Hih
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Si02+Al1203

Na,0+MgO+K ,0+CaO
%

RS (%)

B2 E/EBRSHSEELANSATMARO=MEME (v : 2000, K kS @ 20058M)

Q) kst : PHO
(2) FIAY HIES © Na:O + KO + CaO + MgQ
(3) SRR ITHES © SI0: + ALOa

a
b
c
d

 HRMRENS R RERSERLALETRY, T URES <20%, HRYRKRG >80% 0H 52
FPTPNANRHTA D RRSEEEAEEELL, TN RES > 200 HRERREG <80 OH 2
P EHTR D RAEI~S0R ST SR,

P WRATR : RESESRICES (PO >50%), TAHURS, HRERAOMELHZA,
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Nondestructive analysis of the glass beads
collected at the ruins in Kaminckuni-town
(Katsuvamadate and other ruins)

Masakatsu Mizukami, Kazuyuki Nakamura,
Takashi Takeuchi and Daisuke Kudo

Hakodate National College of Technology,
Hakodate. Hokkaido 042-8501. Japan

The glass beads (33 samples) collected at the
Katsuyamadate and some other ruins in
Kaminokuni-town of Hokkaido were chemically
analyzed by wusing low-vacuum scanning
electron microscope (LV-SEM) equipped with
energy- diffraction type electron probe micro-
analyzer (EPMA)., The results of analysis
showed that about 60% of the glass beads are
composed of Pb-type glass (PbO = 10~80%),
25% are alkaline-type glass (Na;O + K.0 + CaO
+ MgO > 20%) and 15% are silicate-type glass
(Si0; + ALO; > 80%). The proportion of these
three-type glasses may be common to the glass
beads collected at the ruins in the central to
south area of Hokkaido.
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&R anf, SRICEARERCIRREOES
B FUER. TVEEERLREON > /TR,
S FEE ZLE HTFRAE, HAEHT
&7, THFR. FFYaR TSR €
U TR, ‘f*ﬁ-&ﬂ?‘@!ﬁm&;m'ﬁ#‘ﬂ»h
ek ER L, ThA S Bz fEy TR E
EeiA s hizn,

ZOEMICENTIRS DA, REHO VN SR
AT Y O FRADRBMEIEEEND T 2R
ezl TRl ahk, £k, ke <



EHLTuaiEd0s 7/, 7H¥H, F7Feaf
T 2R, MR ORI RREATRL,

4. FERMPICOWT
6ADAERENSW2RITRLIEL ST, EhH
(PL26—23~24), W B0 (PL26—27~28), KM%
T % B BH (PL26—25~26), WMAFRAM BRI E hi.
£ @ NoJ01& No. 1024 & IR EI SRR & h s
WAt No.l037 5 F{ir® Nol06% TOHBPAN 5
Lo 2 A E IR L TR S he. &
BB & AR BRI F AR SHllEE L Tl
., B TEM RIS E Cho .
TEEREEEA S NI DV T2 B AR R RO O AT B
HEAtL,

5. @FIKOWT

106/%y 7 ORFHIIZHE. 2 2 RO, ¥+
DIEL, 7F RO - BEDO— - ¥,
HHOBEO 8 - 43 - Pis PRI EE
NTwje, HTFOPICIEELE O OLY)
FETEhob0, FEOMMFRTRETSE
BipokbDbdolk, BB HORENTER
HORPEFOFTR - T T. TOARETFROL
SIS 7 Al FFAE@S2AET. FPAHO S 513/
KDL TRERCEEF - HESAATES.

A

#1% (Diospyros kaki) : Wifif4tE A 1% T LB
AR, 287 16K No.112h 5 1 Kt £, PL27- 5
13 E&15.5mm, ##6.75mm.

74 (Canabis sativa) : JiE® L <IZRFT, #
IZ20OBANEYD, WHES, RIFRESNLLS
OTRATFORTICHEROKMESHS5HS, 28]
16K No.17n 5 %8, Nol2~3 &ENaTTh 6% L Rilh
+. PL27—413No.1iH+ T, & 3.7mm, B3 1lmm,

/%7 (Carthamnus tinctorius) : MHEL TV B
AMRTEBET, Ml 4 £OlMHD, Mo
L DIRELEIZHASH D, 281 161X No.23/ 5 1 H
. PL27— 613 E53mm. #34mm,

7 H# (Lagenaria siceraria var. hispida) : k£
HRIL SR = AR EOTME T, MlrEE
Uiat< s, mihly, RIRITEY. 28]
16X Nod5 & No 1082 5 4 1 Mt . PL2T— 912
Nod5tH LT, K&138mm, H7.5mm,

W\ (Fagopyrum esculentum) © fUIF#BAT= B
T3@EHD, 2BI16K No. 10745 3R L, PL

27— 313 & =3 7mm, #§3.3mm,

FERES (Panicum miliaceum ) : [KIBE THE
IREORZEOENS D, RAMOEIZIEANS
ROMAH D, 28] 16K No.bn 5 1 B+, pL2T
—113EX15mm. #1.2mm,

T AFR (Oryza sativa) : HIETEIZH ST L
BHRT. foWE RS0, Wl FRMss
5. BTI6IX No. 8O 5 1 B, KE40mm. &
3.0mm.

L2 ]

ik / % (Magnolia obovata) : @IFEAHARE, L
MEAHEE CRAMRTE S, —HOHICRIZK,
MELSL, R <ICABH 5, 28] 16K No.10A
5 2, Nollps 1+, PL27—14i3 No.10H
+7T, E&94mm, #88.2mm,

37 (Magnolia kobus) * EBILESE, L#
EHEYRETERIIAEZL® S5, K7/ Filk
SXPOUEASRBI<IZHD, EOBRbEY /S F
LDHAE, 2B)I6E Nol2h b 2HiHE, £
7.7mm. #H94mm,

H=ZZ® (Viburnum sp.) : 28716K No.18% &
2HI, Nol9h & 1R+, PL2B— 6 id No.18Hi+
T. E&56mm. #@4.1mm,

Y HFER (Actinidia arguta) : WFBREHAE.
LR L TR, R RIEIER L A
S1#fi. 2B116IX No.2B/ 5 4 #I, No.75m5 2HiH+.
PL28— 813 No.28IH T, HZ23mm, #ildmm.

¥ /77 (Morus bombycis) | MR T oA
R0, AL, 28116/ No 40 5 3 B, No63
M5 28 No69A 5 1R t, PL28—1313 NodD
W4T, £&¥1.6mm, #§2.1mm,

%7 /¥R (Aralia sp.) : WEBE—RAR- 7
AT, LERGEAHM, Fizgvss
%, {MIFEF5D<, 287 16X NodZ& No.b3t &
& 3K L. PL28—-10i3 No.A2tH+ T, & 1.5mm,
#i2.lmm,

#2758 (Prunus sp) © SIFEEIEmA DM
RofMfE, EEEHAE. MECieEaRs
T 5, 281 16[K No.65& No.68 & & 1 Hrihit.
PL28— 2 |3 No 65T, $&Z 5.6mm. #i4.8mm.

F RO (Vitis sp)  WETREIE, LERIE
M. MilicR=207ss &, WEiIMiss.,
28J 161X No8TA: 5 3 #i tH 4. PL2T—15K: # &
S5.0mm, ##4.2mm,

* /4 (Phellodendron amurense) : 3 H#T—
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1R R RS OSMEENLTES - BT

[IREEd No.101 No.102 No.103 No.104 No.105 No.106
£3Im 9 [] i 7 1 F]
ke 6 15 4 2 1 1
XUR 11 14 4 10 3 2
AXR - - 1 - - -
T =-navr¥m 3 2 4 1 1 -
2T 5 2 1 1 1 -
N SRR 33 17 ] 4 4 3
hINER 2 4 2 3 1 1
ZILTIR 1 - - 1 1 -
NINZ IR 2 1 - - - -
JrE 5 1 - - - -
Ebad 1] 27 [ 13 11 1 2
21 2 ] 1 1 1 -
LR 11 3 4 3 2 2
7L 1 1 - - - -
FNAYM 1 ] 1 1 1 -
B I-FFAYER 1 1 1 1 1 -
ALFR 8 9 3 5 2 2
FHIER 4 2 1 2 1 1
FFIE 1 E = - - -
2 m 5 2 1 1 i -
MY M 1 - - - B z
=7 IR 1 - - - - =
2I-AFTHH - 1 - 1 - -
TR [ [Z 5 2 5 2
PIATY 3 i 2 1 - -
FHIR 43 63 29 24 29 5
+Faf 15 20 22 21 3 2
FRUSH 3 1 2 1 2 1
7IITR 22 27 11 iz 7 8
AFE] 2 1 1 1 i 1
AR 1 - . S
EEVES"] 8 3 4 5 ¥ 1
LR 11 [ 9 5 ] 1
FIFILH 1 - - - - -
FFav® 1 -
FU/S o TR 1 1 - - - -
FEXR 34 26 84 23 34 [
2R 7 3 2 2 3 2
7 R TR 1 2 - - - -
15 143 138 81 “ 73 a3
AFF (48 3 702 13 21 15 iz 23 4
At FHH 2 - - 1 1 -
EVT] 1 - - = =
Kt a ok 1 - - -
k2 4E 1 1 - 1
AR 3 1 1 1 1 -
EAF I NXSH 5 1 2 5 1 1
LRI T 109 87 32 45 24 11
iR 2 1 1 1 il 2
& B 582 510 291 259 254 a7
W2E R HRMDSHREEhABESRR
WEA No.101 Na.102 No.108 No.104 NO.105 No.106
H g - - 1 2 5 8
[L X} 17 19 16 22 17 48
FESTETEE 18 1 8 9 5 13
[CE 1 2 5 = = S




FEIZH < RAMEVDIS D, SHCRmRBE
AL TWH, 28) 16K No88» & 3 B+,
PLZ7—1013 2 24.9mm. #2.8mm,

F F M (Rubus sp. ) : WHIK T REICHE
BAtd 5, 28] 161X No.8oH 5 1 KL, No9OH 5 3
k. PL27— 1112 NoSOHH =T, #£&18mm, &
2.5mm,

#2377 (Zanthoxylum piperitum) : QRTIERIZ
MM, LEiRIEIRT. &I 2 R EH RS
O, —WORMIZHNSD. 28] 16K No965A S 1
B b, PL2T— 712X 45mm, R3.3mm,

2 X% (Cornus controversa) : Wi M ASHZ O H
M7, EEBIEHEE. BT < RAukn TR
WA D, KEIZMYHS, 28] 16[K No9B3R 5 2
Bk, PL27—1212#¥5.lmm, #§H5.1mm,

4 F1 (Taxus cuspidata) : IR THHLD,
LEpIzas - T, BTN S5, 28] 16K
NoBdn & 1 81 iH +. PL27—1613 & £54mm, #
4.9mm,

&4+ (Clerodendron trichotomun) = (HTTEIZHE
M. LR =H A, e i B R OB
HO, EMTTETR. 28] 161X No8SH 5 | Bt 4.
PL28 - 1313 &54mm. #4.3mm.,

H A ¥ (Lauraceae) : [RIZERRIE T, ICHE
WREATRET S, 28] 16X No167» 5 3 #if, No3l
5 28 E2BK 20K No. 1545 1 HitH+. PL2B—12
& NoISH 1T, [xX6.85mm, #5.3mm, 235,
AR E A L AL BR T H S,

I E (Rhussp,) : MERERIET, Ll
IZTEMNBD, FHICXiMsH5, LR
28T161X No.59n & Ll k-, PL28— 5id#& X 2.8mm,
##3.7mm,

TV =17 k3 (Sambucus sieboldiana) : M ifi 8]
EHME. EERIRTRMA. S LbRER
AU, 281 161X No.1340 5 6 K . PL2R— 312
#&24mm, #H1.4mm,

¥ 7% (Polygonumsp.) © M RITHEAE. L
TR =M CREBICIAH S, 28] 16X No.
/5 THL Noddhs5 3K, Nogdis 48, 28
K20[% No6/ 5 2 BT & No8/ins 58I +. PL28—
42 No6I LT, #£X38mm, #§2.2mm,

T HH® (Chenopodium sp. ) : Ml #LAET,
LRl > X, GRRETERSS. 28]
161X No.92/4 & 4 Bithi+, 1 ~13mm,

+53 3 (Caryophyllaceae) : Sl I W IE.

LSRG, MES<EURYNS D, Sfcq R
REENHD, 28] 161X No 465 5B f. 11
~1.3mm,

AIL# (Violaceae) © MimRI SEsA% < ko
JeBE. LR PET. il izHn L < EA N
#, 281 161X No5A 5 | B, 2BK24IX No.24/ 5 1
$rt . #X14mm, #1L1Imm,

¥ A# (Leguminosae) : MBI HM B, Ll
Wi, MuohRiz AN S5, WLz
EMRCHEA BB, 28] 16K NolTh s 2 B+,
L& 20mm, #H30mm.

F A (Solanaceae) : PIMMITIEIEIEC.
WAHTHIC<IFOMSHD, LERIET. 0
A G - B ROBUEY$ 5, 28] 161X No,
275 1L No.2974h 6 4 B, No334 5 1 HL, No91
6 4R ML, PL28— 7 X No2THI LT, £ &
21lmm, #i26mm,

NFF (Rosaceac) ©  J1 B THAAL L ML ¥
5T, Lb#J#EL Tno, 28)16K No.38ms 1
fif+, EE24mm, $#4.3mm,

# 71 5 Z77U(Trichosanthes kirilowii var. japonica)
* T R T, BRI ARE L i<
EO, EERIZET. 8K200K Nodlh S LRI L.
PL28— | |Z&Z126mm, #E8.4mm,

F 2R YF (Ranunculaceae) : fFTHI (R ¥IL
SR TR D, MLEAD T ICIEM LRI
H<E> TS, 2BT16IK No52 S 3R +. &
&1.8mm, #&0.9mm.

UH (Umbelliferae) : 03 HEF I T —iliAt
RO, REBERLHA, hRickB D, 28]
16/ No.6274 5 1 Killi, PL28— 813 &39mm,
#i2.0mm,

LA R (Convolvulaceae) : MIFTRIIZEINNE,
LEBEIEEM I METEELV < FABELT
AL, FHE < EL WA H S, FEITIS RRER
A AT 5. 281 16K No.7840 5 | it PL2B—
9 {4#%2485mm, #E3.3mm.

ETRER (Echinochloa sp.) : HURILILEIE
T, WHICRRO23% 5D SMIVEOKAH D, K
HMOTEIZ T ROWA B S, 28] 16K No 95
L#r L, PL2T— 21348 20mm, #§1.3mm,

A Fft (Gramineae) : i A VIR C. S0
1T HRBER A T 5, 28] 16[K No.54d No.73
M5 1L 28K20[K No35is & 2 B +. K&
1.9mm. #1.1mm,
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FESHH (Alismataceae) : MFIRIZ O A ALK
EEE, EERIZET. REECPELARSH,
FERRE D EAY, Ao LB eHR Iz
5. 28] 161X No.147» 5 6 H. 28K20K No.96/ 5 1
frifit, PL28— 14k No 14+ T, £Z30mm.
19mm,

H1r 1) #iHF (Cyperaceae) @ (M 1L G50
T EERIMETANEN L > X, 28716 [XNo.
72/ 5 1 ki t. PL28—1113&&4.0mm, ##2.3mm,

6. R1, RZBADHERRICOVT

1) WELOVT

RESL R S Mk Eh i - 7o
Wk s, REZLITEYHFE A=703, N>
LFETINIIN BTSN NSRE TF S
ZFT-a3+3. ). M=l T k)
¥F, IVYIFII, NOFTHLTF 1% hT
F.F¥NY, FIF MFIFRENCRLER
KRB I L T ibE SN S, RN
HOMTHESLTHEDRNY /FEIXF5TH
Sft. EIM, FUERE. RYEIERLEHRL
TWdA, ZhSSERHER DL TIRFEROILE
HL<IRFMISHTEITNMML b D RS
s,

EARTERMSBALERLD bB<HMIah, §5/
Fi, UM TEFE. R, MRS
BN MG, WML A L2 D ORI
AL AT T S E N2,

i, UNERBRO R OARO T 28
s Eh. #FR. 7AHYER. FFIOR
T 7FR e R EN 2 <RiBXhTn
ZEMS, REIICRYASFELEERIELH
TEMASELE L AT REREATER L, ) /S DTERHZ 19844
b =B UEH O RIMME T, 25M24E26GD
2@ THEMEh P s bR TV T,
HATY NEENThh ThEbO LifEXhTY
7= (LbH, 1985).

[y, ARG, M, W Vo TN
HADYETERL, Al & JEAHIGAA T LRI E
AT HOT, PHERIZIER S LTl A28,
BRIz &> T ZRITHRIVAAEEREM S L
iz,

e, b/ RN O TR E o (LR kA
G HEDEA, WP, JLIHREIRMOA, Bt
HitEhTH0 (U, 20000, 17HEE P IRLLATIC AT

PR TICEEL TR AL RicmEEh
TWhWio Mo hszalk,

2) FAEhAREES K UBER

TH, KAznde aoid, FE N Ok
B & fe 7 EEO R OFURC RO X
iz, FEEVIR, THEZDWTIREBRRICHE
WTRESNTLARYT, YHTRIEShTHE
AEEATHRLV, XN, 2 HA, 3A, BFE
DRTRAMPSHEAENTHAEOTHSS. A
FUEDLTRHLBETHD TOMLT, Ehatko
RIETHSAENEOM, THORETHSAEN
EOHRKFENLE IS THD,
ZoEMcEnEICIREE LW Y X/ FRET
L THED, EMHSLINSEHHS LA
ENTVLAEZEERLTND. BB, £1501092)7T
1ML St I Ak LA DY O
Toli kit shThik.
YEMOKRT  F - 0F, ATXIE AR
AJF) RESER HhFy - REFE) ¥T
I, AFA. IR (TSI 3). TRY
B (re/ B, $NY, F4FIMW (F7yof
FA), SAFRRENEATE, ¥57/ 3BT R
7 /%) GHFLABENRATE, Hriavic
DLTRERATIPHASICHY, BEEETHE
LT, fiFERLALORBEEELTRHETES,
EOMDS TR, THYR, FAR, FFa8
Fi-FIZD W TIRIBEME S L THML Tt b on
bLian, FEFYAREY V) HRIZONT
HAKZS L EAKEIZHH LSO T, MO
IR LAMETHSS. b FHIATYR
BESBUEMETRS ZLTES,

51 - S0

BEBET (1992) (Bl pFH i 4 8 78 o 35
(1990, 1991EHESES) | T4 b 2 (B 1 LAERR X ]
p57-58, L /MEIBAEHS

LIFAER (1985) (LSRRG SBBEIZ DV T8
B 2 BB LAREVI] p.183-141, 1/ BIRTEHER
-]

(LEfHE (2000) [ER LR SRH S hix
TEA) - BT S EUUT DT TREF £ 2 MBS
XX 1] p7276, L/ WEIBEBRS



W3/ MILERDS ML L ithiRe (1)

No. YUy E (R 1] . [ L3 B + (] &
1 28116 1 HIREARE (R FD) | S8 | TH
2 28116 1 WK AAEE A TD) | 5 | 1Ry, i3s3 To
3 28116 1 WiKAAKE (RETD) | 5 | 1T+, fidiie
1 28116 H1 Wi £ A8 3 | Mt
5 28116 R 1 Wik ARE (METD) | 8 | FE. AILH. i3
] 2BK20 R WKk RE (BETD) | 2 | 7R
7 28116 R WREREM (RETD) | 7 | FFR
8 2BK20 i WAk (KETFD) | 5 | &7
) 28116 iR WIREAMM (EEFD) | 7 SN S I X0
10 28116 in | B AR (REFD) | 2 (KT /F
11 28K20 iR [ RETVES
12 28116 R HRAAKE (MATE) ady
13 28116 R R AR (RATD) V=7 ha
14 28116 R Wi AR (REATFD) *EYHH
15 28K20 H W AR (METFD) PEVES
16 28116 E TR B AT PEYES
17 2818 R BB A AR
18 28116 R BB AN (REFD) LR ]
19 28116 T B £ A ST 2 | 1ARNTAIE, H5 1 84N
20 | 28K23-24 | 132HE | Mt || RO
21 | 28K33-24 | 182 WM | ML 1 | 33Xon
22 28K18 134 98 | @1 1|
23 28116 iR1 [ e 1| w=i8F
24 28K24 198 B8 | ML 1 JRIL#
25 2814 "2 Me Gt1) B L | AFS ok
26 2814 "2 Me Gt1) K 1| AXT R
27 28116 1 ERAD 1| FAR
28 2818 BREOREE (WATD) | 4 |T55Em
28 28116 MR (MATD) | 4 [ +28
30 28116 B 5 A 1| B RO THERE
31 28116 WD £ A B PEEYE: ]

32 | 2ane WEBEE 3| @O CIEARE

| 38 | 29K20 L6 FA
34 28K24 (A IRIEL TV 5O TREFRE
35 28K20 [T 187
36 28116 IR (R A U [EEGL
37 28116 WRR AT (& D) RBOH
38 28118 R Hif B AT NI
39 28K20 R L3 1| Rao
40 28116 i WP A 3 |¥3o7
41 28K20 #1 RKE 1 | FhzAYY
42 28116 1 I8 AR 3 _|¥5/%R
43 28116 i 1 i A z | #it
44 28116 R B 16 3 |#7R
45 28716 iR 133 W ECEES
46 28316 R SRR E AT 5 |[FF2a8
47 28116 [ B 5 AR RN s | PERLCOZOTHEARGE, BERAT L 8k
48 28716 n B 1| ROOBE
a9 28318 n AR 2 | MmoBE
50 28Nn6 | R B AT ~H
51 2811 I B (A FUE Bdoy+F
52 2851 R W (A TS FROSR
53 28J11 R Wi A EE (AT D) EEPE ]
54 28)11 R Wi IR (o T 1831 26 M RAOHE
55 28]11 T WEC T 1| M
56 281 w1 [ TR=ER] 2 | BROBE, LY
57 28116 R1 WK A 1| WO
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#3E BURED S M Uik (2)
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V. £&£8

LSO B, ONEATE EOERNFRTES
fElEh Tk, TheRBTIHIOLIE, 71
R & OB A THAU LI L 0 1 % B
DG & S IZHF DL ARRE I - THH T
LU, TARCRESZZOPENRL, O
LABMADIEADER<RlT DI &hEEN
BT TR —ilEH - = LD RANBMIzEA
enTHufk. "

i, MERMORKE, —BEV i/ Rk
BNEERETHRMARBENTHSH, Rl
AOTFRIBUMEFRT RO NI L T,
EOMMICETOBSEEL TR,

L6FIE 20 5 OMBREFT 5 ~ < I 2
L.

WEORR, BEkO LB 0 EkFEERE <WEL
R ERSIIFEL ThiEho k. L LENS,
MOTOMETKROEWSNELE, TIREBE
TERE Y o M ek ket R & > TR RETA T
LR PELSERES [ RAERiciE T < icft
b, BRICE< B2 TLS I EAHILEGRI. 6
B, PL6.9). ZORMOMAHTITHEIN [
EOILEBIMOTETLA I EAMAShER- L
A5 CORBEN - TEDHLAFEEO S
Bahi. FLOFEETSHD, £EORBLZER
WS A TRLA, B DBHL LEMSSREM,

1 X AMOBFANMES N CEIE. ORI,
TR T RO ko TR N LS hD

DB EME, WEEILR | HATAICEL TLS,
X, COBEMREICE L2, 320ERRETHREE

NTLDEBER). ThHDI&ns, ZORLME

AEB T, WEOBKR, THEBOEE, RO

B L2, 3OIEET - R O6TE 7)) WATBLRSIDIC

frbhTwa I eMfEEha. X EELE

RIZFDBOIZHEMMASh TS S b h 5,
AEEOMETHE NS OMMZER. BREHS

BT LRTERD DR,

R B TR O N EE B (T o ~ 10 d) KRSk
HT80em OREEMBLOTH /. ZORMIE
LR OREELTMIMMEO EEICERTSR2 &
LI e b BREEs & iR | FEEHEH o R s
AHEAL TR, iR 1 FRlsORUE R o AR
REEARICSOMMBEMTHD, Whoihiz
#T - XRARIMETRET 2O EMEEShTY

%. R1HERRE, PRICHEEMARSN. Zod
i & W I a B OBEHEST 5. R
1 e O o (A b I BRI A W 35 & PR L
TWEOTHA 3. BLOBRER | EE~Dilt
PR OMIZE T OMMELEEI NS, W
F - Rl Lo SR S A B o R TIR
ZukSkbEbhs. ihgkEtcobo0
BHERDERET a~11d DR IZES X
. HURAREREORLSBEENMAShDS T
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WiEWZEbED, SPLERLTEERL,

et 1 1T VA AR IRL 7 & O HERUATRIEIR 12 3
515, WHHEXTHDA, FOREICHEO=
FOERIRD LIFLEMEL THELL, Z40%
HA, B, CIRMMMEZMNE, MIEMMICH <R
HREVAN—FEH L. bEXD, ThSOHED
EftAaeToopl@tBicgnTun L5E
L2 ottt Btk e LEoO W a Eh
DEMO FRAAR PRGN ET D5
. SFEAOHD LIz T ICRDONhB LY
Bond. BUENOERRR. ZORFOEEA
LIER (KF) OERATHEEED Y- THEEL,
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a0 B 32 T 35 2 WS — BRIL 151445 12 (2B TR
iU, RFEo—RegALLTVD, Bl
Hofs# LT n s ENEHRRBELORFER
14944 TH D, 1473, MOFiEIz/ el
TLAHORERIFNZRETIHOTS D, BLE
HoEkMBER, B< &b IOREORENS K
HEBEETOMIREASh TS HOEBELT
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ArEt Lo S |, IR TR
THHOTIRAEL, £ OWHHF D A7 < MLl
BEIESRTHS, £O EFITIHIGA0FEKD
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RO LEEEREELTVS, ZOLROERE
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