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UG P01 R A G A, SOERERERLL D
BEC ATFNENTHEHEVLUKE Ll
Hhd, FLYTEIVIOEVTO S LALR
BN, ¥ LHIOKRKODADO TRV L bk

LV Thd,

3. N U B & R

W ShL@AIEIL, 2MTHD (K6, TN
2). #6 RO DA & ML HBULOM,
OSIEIERFH D2k b M- MU OHE L TVE
A, ORI, @FNIGHT, 89 1ML FtF 12 MR A
B, F09 AHERLEDHTIEVEWIM
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@2. B BITANFES  Coorien japonics Pusay

O3 . A7F e a s WA WA D FA{  Paudineils japonica Prssry

Q4. H=/ Y ARTH LSAXAETH Diala siricta Hane

@5 FIHFHAMITE2FHLH LT Aguha vigs AADawy

B. k&
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M RRLLEN DL,
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1A LHIOKRG BV,

b g - SUNNGCMReRE, bk ko
FERC, HANFURIHE O TR M, PFRE
WIS, MRURTARL bR LD 7Y
ELTLLON MMM THL, TLTYV b Y
LR A 12014 S TRV ANE AL s e
70 @AM B A A BB, 227l
W - SRAMOTRD S 5, wIhofiE
FOPANORRIZIE, ¥ HFDIEMHMIZEVZE
REHShLZETHE,

ARG ERRULE, e - RO O TR,
7 ) RO H NN O/ £ (2R L Ty

1o LMMY WX
A ¥4t CHONDRICHTHYES

LERLIENTAED,

Lizdts T, SiSHEKOMWE L L, MLk
ARE b EO ARORRAMIESN T 5. L
L6 aT, s hookRoMliz, 56
A TOMBEROREINTINTHE,

an

G A £ > - ORREEL Y, $
COMPCREI P, &L EN BRSPS
KERPEO, PTG - SARY - MHE - %
- RPN OWB ) b EDOTRIP 12,
RIS MCHEREL T, WO L MEE LT
LRNTHL,

1.%4H

Pleurotremata sp.

B. #{r il OSTEICHTHYES
L=%»HvA7 % Sadinops melanosticta TEMMINCK cf SCHLEGEL

2.=%% Clupcidae sp.

3. 7afT2 Plecoglossus altivelis TEMMINCK &1 SCHLEGEL
1.7+K Carassius sp.

5.71% Cyprinidac sp.

6.FFavH Cobitididac sp.

T.Fe X Siluridae sp.

8.2+ Ffe+F  Anguilla japonica TEMMINCK el SCHLEGEL
9. AXFHAXLY  Lucolabrax juponicus CUVIER

10. ¥ ZF Sillaginidae sp.

0.7 Carangidae sp.

122¥4H270% 4  Acamhopagrus schlegeli BLEEKER
ByYAiH Sparidac sp.

14, v Ef Gobiidae sp.

15, 3§ Platycephalidae sp.

16. 7 7 # Tetradontidac sp.
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kL, Weg, +ANIRRERT)

TOorrH
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I P s 0.03
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1i44MmA, 2% AMER, AL RBIAR. 4 Si2L AR GITARE T o8-8 RN
SRL. 10 FHRRERL, 10 7 FRRAE, 020 P e 2R, 100 e TR SRETL, 150
M, 160 TORER. 0 2O CREETR R, 150 CRER. 00 ERER 2o FRER, 2 YR

at
21 BEENGRE BLOR)
[3 - \J
[0 il B A T 7 JEN
1 & AN A e T S ‘
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HHEHP S ML ) ¥ Y IBOF D DNA T

1. @i

1 R NN DRI & LR ST
&0, RSSO EEREE WS ) A TRE
HRMAEECHELTVS, 22 THI/ V0K
OFIEREND & 1 ZOMBD S OMMRTEE
LAY R G R TH D, i
FECIZ SRl & 12 2 A O olt
BEhA s BOROBERDHFEY (BE
1993), £ 72, BRAISED 1 7 & ¥ WAL b
DIZE~BREI RARMIDE  HOBER
Matic b EEPR LS (WE19911992), Zh
HOWPIAHREITIZATFED A S & ML
fodr, BBVILDEKRMSBALLKE T2 &8
HLTWAOTREVWHAEENENTE S (KK
199 I L 2L L LM SN 22207y
SRR LI S RRT S 2 Lk
HBTHD, 48, WEBRIRMI S /%
YBOMERIFREN ST L BT, WA
ot Lif /L P ROFRETIBETEM
WLERA /S MORETFEMTLI, $612
WMEDA Y- 7y LR BT B L D REN
LREIZOVTORIL 2

2. MBRLFE

DNASHITIZIL L7z 1 7 & S RO, 88T 3 1
B TN THD, FH L LROBIOIL, T 9T
¥Ry EWRATS B AN YT KB 2 - K

WL T G

IHLTN, AL - K3 TN, Wit
AR R TR AR TATHY R
Wl E LGSR ISR LA, SRERHCIZ L bR
WL EAMEE R > 70k LTI 2 R
MU LIz, £ 72, BRE L RILOWEA D&
WBFHZ 2O TR MO DNA ISR L 2.

fr b OREREET OB, WKV TR
BRI L 0SMEDTA 12 TRk, 7074~ 2AK
ETHRAZMIEL, 7= /=0 700KMLILT
mAik. #IDNA#%E$2, MDNAIE LS YT
> 3 042Tilkhi, ### . Polymerase Chain Reaction
(PCR)ELXIINRUTREFHMMOMHKE LA
(Okumura et al..1999). PCR 1= THAFRIAT- £ 00
LAfURE, 2 b2 FYTmDNAD T FO—
WPRS TAbpTHD, 6 HEIOT? {v— &M
TINMMODNAZ I ¥ A% L LTHMIZHNL,
FORIMREEELTEIES T 1bpOHDNA T
272> bELTHL PCRIECTRIET OHEIC
W=7 F 4 7—12, mit76'0010, mii6]33747,
it 207217, i 24367, g | 05154, it 1060548 T
b0 L7 3 FRODNAT 7 ¥ £ 2 b X mii76-
61(196bp), mit]20-124(212bp). mitl05-106(166bp) T
b3, PCRIEI L BRI MEEI G, Wil N
E25 Ok THKT AV AR, £1hAFo ¥
PCREESFAIL 22, (462 PCRETIS IR, ¥
1 Lo b =4 A2 T DNA DHERT & i L
2o PR LI DNARIE, DA /25 - 77
EHMEELmIDNA (57 4 bp) DF=FR=RE
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#1  DNAGHTHWRY E mDNA ORISR

PCRCOHm DNAOHE (MR "

RN WY L
7661 120-124 105-106
1 sODVILGIY Fut +
15 158,159 8007 Fud +
16 B9A-Xb-R Fanir
17 BIAB-Xb-101A Fanit + +
18 6IAB-Xb-884 Fandt
19 61AB-Xb-302 Fdt
W0 60C-Xb-182 + +
21 BIAB-Xb342
22 GIDE-Xb236 +
2 BIKLXb 107 + + +
24 BIAB-Xb-STE
3 GIAB-Xb-692
26 GIAB-Xb-654 + +
27 BIAB-XbSI4
2 BIAB-Xb-636
29 0C-Xb97 + +
0 BIAB-Xb-590
n GIAB-Xb-724 .
32 6IAB-XbG9S KBt + +
33 60C-Xb-149 EWAH +
M GIAB LU +
35 BIAB-XbS74 LWt + +
36 GIAB-XbERS mi +
3 GIABXBIOTI Es
M GICXRY EBEE = = +
9 GIAB-Xb-82T WA
40 GIAD-Xb-1080  EBEIHLT + + +
41 6IAB-Xb-781 EBATAL + + +
m SIKL-Xb-115 Wit + +
27 BIKL-Xb-128 Faet + - *
219 GIAB-Xb-634 KA + +
fr B MwFTA 18 o 13

a  JWM (76-61 : 196bp) .

EPCRIZTMNIL L,

MRl L ERER L ) R S B o
72 (Watanobe et al, 1999), % 35, IO FHNTIZ
MR 228 - TIDOF— 9 R—R, =k
42y (122M) . V2%t sev (13
B, KT ZTRTY (W), a—0 2RS4
¥ (58, a—0 v RT Y (R0H) HHMBLL
LOTHL.

3 .DNA 7 Hr#i
DNA S 12 - OB = PCR TO & DNA

(120-124 2 212bp) . (105-106 © 166)

ORMEREIE 2 1 12 L 2z PORIZTHIBEL 2390
BROP, 16-61 OREHURAE & HEE (18,731) &
JE<, KIZ 108106 WIRE (13731) T, Neb MR
DEN L HIRE 120-124 (6.731) THoTo W~
@ 7 A b OHLDNA ift & v 22 PCR 0
IR L D BB NL, EOMELT
T3 AT DIFRECMET EDNA 79 7 A - b
DS EENERHN D, KRMNRROR 6
VR 120-124 (2120p) DM ILRL S Ao 12 (R
1)e —H., BEL2ZAOERL LD PCR OHEEE



cheonineeens W
H1 PCRITHEIL mDNA (574bp) DiAEAH

VI yANMELTAL L v (Meishan) L=k 4244 (JWB2D @
A ERL L, W-0RWIEF T, MEROX v v TRA-TRLE,
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N7QPAL7E
R
kxS 2
SR/ UEE
SR J Y imiyazaki T
SR A S miyaraki ] 2
SR A S imigaraki 4 3
A S imiyareki 4 §
Zked /i Tokusing 1
SERPA S 4
= e g ]
KA /030
SR/
= e 24 ]
= - Pl |
" DR /vT2
15 SR /L irGunme 4
16 YadFa0q /v
17 Yad¥ad4 /02
1B Yad¥aoq/ 8
18 YadFadf /o0
2 Yadkadf /v
2 AL v TY
2 A errIE
23 EhTI
uEZHTI2
% AET=FH208
% Ifan7y
27 My pRY=2=7%
2w YU28
»YyYv29
W Za-9Uv
N FRFTERTSIE
32 EXNATEI
B EXNLATESE
M N=Fer—3
% FOy23
% IrFL-R2
w7 X3=2
B’ IVEL-R
¥ I¥FL-23
® IKRL-R4
a BxFEL-2T
a2 3¥FL-26
4 3FL=-21
“ Foy
a5 k3-24
4% K3-23
a7 N#Te—3
8 K= r—8
9 K=0ur=9
S ARPLEZTNT
$1 3—0 984 / & Shermany
2 F-0ynf/ v
3 A=-QynA /3
WMBRM23
WBRMN3 8
WBRM 0
WAANA 1
WARM278

CREBem~wewvwawn=

oA PI(S7400) DR R BE

A== TTGCTTTGCCTCCAGCGTTAATTTATGLGATGTGCCATAG

B2 BEA /Y. 7 OmDNA (57dbp) ONTO s 4T
E IR A - T ey SRR



[MESHIM N33 10318 (3 R0 A

PCRIEIZTHMMLADNA 79 7 4 > b xlisdh
RAEE 1 R L 2. 7661 FURIL 183 > T, 120
124 HRIE 64 > 7 b, 105-106 HIMIE 134 > T AT
HGORRASE S 7z, 1|1, IHREOY >~
T e MWL 22 PCR B DNA JEISRES L Y
TrbrARMELTHT YTROT S OfUREL
TAAL % 27 ¥ (Meishan) & =k £ / & 5 (IWB
2) ORAEEXTHRLZ. WHAK, Mt L
f:4 7 ¥ YOG HIML 2 3 HURD DNA 2R
(76-61,120-124,105-1068)1, AW 2 =3k o £ 7 5 &
DORFZHBLL Tyrrz, B L 72 mDNA D S574bp |
20T, WHAMP L nTay { TEREDS
2y FETHROERTVWENTOFL TS5 3L
OREREM2IZRL. MBREO 2470 (0
Hilthk4 0 LWHMH278) T, ShITIR-
B TRV ZMIRORN (KMBL263E28
3) BRODTEY, HA 2 L2 libvTH S
iSRS AWML EL o (R2), Zhbd
HOIEACHI & M, BRI G EE IS TREMIT L 17 72
HREE3TRL L MIRORT VTR 7RO
PTHEIETRLAZ > FL—2R2, Ka—2,
PO 3, K= L=, BMEE -
£DT ¥ ThEHA . mDNARK LRET & T RO 7
FOREMEHMER L. SO ERREOT S
DEMAHT ShEETIZ, WY YT RT A
QRO T DGR AITRE (AMLEZEE
AL TV S, [K13 OmiDNA (5 7 4 bp) TOFMBH
i, MBELA S 270 (@HRK2 3, init
B3 8, WIHRMA 0, GIERMEA 1, WIHRH2
68) RETUED=L 1 /S DFA—F 15
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®S M TR ERG ORI TR

% | MEEdHE T * -4
# 5 K/Ca Ti/Ca Mn/Sr Fe/Sr Rb/Sr  Y/Sr 1Ir/Sr Nb/Sr Al/Ca Si/Ca
60691 | MRTUF 1-1 | 0.318 0.595 0.058 4.789 0.113 0.099 0.876 0.000 0.018 0.166
60692 1-2 | 0.318 0.580 0.053 4.705 0.111 0.086 0.837 0.022 0.020 0.148
60693 2-1 | 0.309 0.611 0.040 4.139 0.097 0.176 0.843 0.007 0.016 0.159
60694 2-2 | 0.316 0.612 0.039 3.980 0.106 0.128 0.850 0.042 0.016 0.163
60695 3-1 | 0.304 0.571 0.062 4.805 0.101 0.070 0.817 0.021 0.015 0.158
60696 3-2 ) 0.313 0.573 0.075 4.933 0.113 0.069 0.820 0.040 0.020 0.160
60697 4-1 | 0.328 0.579 0.064 4.741 0.113 0.077 0.849 0.017 0.017 0.160
60698 4-2 | 0.324 0.570 0.055 4.948 0.100 0.079 0.881 0.018 0.019 0.170
60699 §-1 | 0.300 0.557 0.053 4.781 0.105 0.073 0.869 0.000 0.017 0.157
60700 §-2 | 0.296 0.554 0.059 4.660 0.100 0.062 0.817 0.032 0.016 0.155
60701 6-1 | 0.306 0.566 0.054 4.681 0.110 0.059 0.841 0.012 0.016 0.161
60702 6-2 | 0.309 0.568 0.059 4.841 0.105 0.087 0.854 0.016 0.019 0.157
60703 | BeErfamr 1-1 | 0.364 0.301 0.087 5.760 0.178 0.111 1.231 0.036 0.021 0.200
60704 1-2 | 0.364 0.317 0.075 6.039 0.160 0.106 1.225 0.022 0.021 0.199
60705 2-1 | 0.338 0.308 0.084 6.0011 0.137 0.090 1.134 0.027 0.023 0.19
60706 2-2 1 0.332 0.312 0.094 5.917 0.140 0.122 1.139 0.000 0.019 0.183
60707 3-1 | 0.347 0.297 0.084 5.783 0.154 0.121 1.143 0.027 0.019 0.199
60708 8-2 | 0.344 0.299 0.087 5.714 0.161 0.100 1.129 0.000 0.021 0.19
60677 | REILLUTH 1-1 | 0.304 0.323 0.092 6.677 0.123 0.085 1.098 0.046 0.020 0.169
60678 1-2 | 0.301 0.318 0.091 6.614 0.125 0.099 1.055 0.046 0.019 0.162
60679 1-3 | 0.304 0.333 0.101 6.724 0.135 0.099 1.110 0,000 0.019 0.163
60680 1-4 | 0.299 0.337 0.083 6.341 0.140 0.110 1.055 0.000 0.019 O.163
60681 1-5 | 0.304 0.329 0.094 6.509 0.154 0.075 1.073 0.029 0.018 0.165
60682 | =MIElis 1-1 | 0.308 0.582 0.045 4.930 0.106 0.070 0.850 0.028 0.017 0.159
60683 1-2 | 0.311 0.592 0.049 4.774 0.103 0.080 0.865 0.028 0.014 0.152
60684 1-3 | 0.310 0.559 0.046 4.760 0.101 0.063 0.836 0.032 0.018 0.165
60685 | =M E 1-1 | 0.308 0.560 0.060 4.526 0.110 0.071 0.824 0.028 0.020 0.155
60686 1-2 | 0.316 0.561 0.052 4.758 0.110 0.078 0.848 0.027 0.018 0.161
60687 | MBAL ) 0.506 0.367 0.031 2.182 0.147 0.027 0.644 0.013 0.024 0.213
60688 2 0.458 0.356 0.037 2,174 0.147 0.042 0.651 0.012 0.020 0.190
60689 3 0.536 0.389 0.031 2.214 0.152 0.033 0.675 0.015 0.025 0.218
60690 | B 0.142 0.297 0.073 6.138 0.105 0.055 0.611 0.005 0.011 0.101
16-1 1.340 0.300 0.054 2.637 0.760 0.187 0.716 0.053 0.041 0,463
16-1 : MMMEE-Ando, A. . Kurasawa, ., Obmori, T. & Takeda,E. 1974 compilation of

data on the GJS geochemical reference samples JG-1 granodiorite and
Geochemical Journal, Vol.8 175-192 (1974)

IB-1 basall.




7260604 FI2WIH No. 15 BIIE £1ED . REEA
OB LRI EE ShE0TE RS LERS
NEBARAEDOY 2N 4 FEBOARVEEE
e Lie ofR (%5) tRI1OKGE, &
WRTINT / EAOREREROTIT LS H71 »
FOTRELTT > AR TIHERERIEIAGHR
Lol COWHORBEE W 1 RICERLIZ
Lk, Ak, RER T ORBFH 1RO R
BEmy L, SORRORNHEER LSO
WHBMEF LTI ENTES, ELVERH
DO LI, SRR S R,
FEASHR, KRR - O & SR E N
SMELE—RTIARORENAONEZ b,
MPORERREHET S ERSNBIILE, 0
B EENRS S ORGTWH Shd &, Gl
ORGOMANEL L3 OMIZL D EENEN LD,
WHRBEORUIMIFIZME S 2 WE SRERS
& ERB—EORE £ RRL Y1, SURROXE
R B EHEI 0,05 X 0.05 = 0. 0025 DRI
% D E A R B R A S 2o, 0001
DFFIEOEEE LD, £, WHRBO L
BRICFE SR T WS FOR - BRI A S R
TEHEIL 0. 06% TRV EHET, HTHITD—

OFFCECEECE D, WHRECEE LS
WO, S LINBRLC R & R E AT
SR, 32 URART LIRS SRS D
LAY SN TVS MW LTGRO
REFHMLZV, BETHM SIS ERBORED
MMM AT B L DRRMAERCH -2 L]
ETHE, MHRNTRRTT SRR L ORRHE
RT IL AR EIINEREOZROHY P
WTHLHFINRSIEN E 0Kl TR+ SWHE
b A5, WHBEEO AR ORI
FOX, EENREAFL TV LRNLTLE
WAROMREFRL V. 40, ERTHOWE
ARMMEE IR oW TOERZRME L
TRENDZ LiE, HROLM, X, Liwzy
EERTLMEIRRLRALRMTE LS,
B sl
(1) MAHTY - HHRE (1975), REXRFHE L6420 {
FEBORRANRE (1), FHELAKIE 8160 - 60
(2) P - MR - BRI (1977), (1978), SOEX W5
Fikic 244 274 EHONENIE (1), (N), ¥5%
EORHE 10, nin -3 :n-a
() WM - MR (9%), GEEHORRTR, F4PE
ARNP, 16:59 -89
(4) WHIRE C1o7s), REHE1 0 SRIBTE, #5TPEA

BAE 97 -0
(5) WHRE (980), B&FEWRLT, Pt

#6 WMAREELT XA FRER - HTOTRIEIHER

2% 3

LR ] B/Ca TifCa Ma/St Fe/Sr RM/So

®
Vs Li/fSr WSt AL/ Si/Ca

60590 | 0.459 0218 0. 4
60591 o 0.9

0188
1488
1660
1AM
(B
1480
1438
0458
1.508
0.1
0. 160
1431

0.

(B}

oo
oo

o041

467



®T WHBE (EmWRHEIINASD LYY 1 FRER - ORI ER

# |l

B 5| &5 Hake (W) E | cEEe

60590 | No. 1,60A-2356 | @l (35%) il | TR
60591 |No. 2,61H-284 | = kali(s%) Zkr | fTkmE
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®1 LA MRHOKGREOMEEE (1)

HERE S HAEXMECLSARLORE

['FY -3 K/Ca Ti/ta St/fe 1r/$r Ca/Si
St ) & 41 [3.00~3.35 0.01~0.17 0.00~0.56 0.15~30  0.00~2.94  0.72~27.6
HEE 12 {3.12~3.29 0.01~0.81 0.03~0.59 3.45~47  0.00~0.25  4.33~48.4
PN 20 [2.85~3.17 0.001~0.07 0.00~1.01 3.18~861  0.00~12.4  3.47~28.6
ENE 3 [3.16~3.20 0.01~0.14 0.17~0.33 0.02~0.06 4.30~16.0
amE 22 | 2.98~3.29 0.00~0.01 0.00~0.02 0.00~0.37 0.00~0.063 5.92~5I.6
3l i 8 |3.15~3.36 0.04~0.04 0.00~0.03 0.03~0.33 0.00~0.018 36.3~65.9
xR 18 | 2.96~3.19 0.03~0.08 0.04~0.16 1.08~79  0.02~0.48  0.95~4.81
WEIYCE | 9 |2.95~3.19 0.02~0.49 0.09~0.17 0.04~0.22 0.12~0.85  2.22~17.3
RWE 40 [2.85~3.15 0.01~0.04 0.00~0.00 0.02~0.10 0.00~1.24  12.7~28.5
Sy rvE 26 [3.15~3.36 0.02~0.14 0.001~0.26 0.09~2.5 0.01~23
o 1 3,00 0.003 ND 1] 1]

ND: MR T ORE

#2 A4 WNRWOKOREONEZER (2)

HWEXBMEIT LD HETR

W (BARFBEBTELBEROTHE)

cr M R Y N B la  Ce
ot B 2% 6% 205 KD 13%  33%  ND ND
b7 ND ND 16X ND 100% 100X 67% 67%
ki ND NP 44%  ND 33X 100X 67X 67X
ENE ND  ND  ND 100% 1005 100% 100% 100%
OKE tr tr N KD ND tr XD ND
e B8 75% KD ND ND ND ND ND
*RE Ir N 318§D 6% 905 100% 100%
@EaH K| ND 1008 22% 1008 ND 55X ND  ND
REE 1005 1005 D ND ND N NDND
Iy yVE 135 4% XD ND ND 355 ND ND
o tr tr ND KD XD ND ND ND

ND: MHERLT tr: MHWE

4n
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#3 OB EON EOTEMOML R & R

| S BE A b4 Fi 4§

#® # % %| Na/Si Mg/Si AL/SI K/Ca Ca/Si Ti/Ca Cr/Fe  Mn/Fe Ki/Fe Sr/Fe

No.53 | 60580 | 0.134 0.125 0.15 0.001  2.887 0.03 0.004 0.004 0.012 0.372
54 | 60581 0.134 0.193 0.15 0.07 2.308 0.04 0.000 0.011 0.007 0.853
55| 60582 0.120 0.804 0.00 0.01 UT.417 0.01 0.011 0.013 0.046 14.057
56| 60583 0.128 0.231 0.13 0.00 5.0010 0.02 0.045 0.008 0.115 1.227
16-1 0.027  0.076 0.08 1.32  3.056 0.29 0.001 0.022 0.000 0.367

| S NE A RS MO IR 3] R’ ®

& B | /St Nb/Sr Ba/Sr La/Sr Ce/Sr Rb/Sr Y/Sr|HE L OF SN B

No.53 | 60580 | 0.827 0.00 0.00 0.00 5.06 0.00 0.013.329 6.85951 | 9541
54| 60581 0.179 0.00 2.58 0.00 3.11 0.01 0.003.313 |14.453%0 | 96542
55| 60582 [ 0.038 0.00 0.00 0.00 0.05 0.02 0.00(3.338 | 9.23283 [ 9543
56| 60583 | 0.386 0.00 0.00 0.00 0.00 0.01 0.00)3.308 | 0.23890 | 9641
161+ 0.766 0.05 5.33 0.12 0.31 0.77 0.5

a) M. Ando,A., Kurasava M., Ohmori,T. & Takeda,E.(1974). 1974 compilation of data
on the GJS geochemical reference samples JG-1 granodiorite and JB-1 basalt.
Geochemical Journal, Vol.§ 175-182.

4 OIE MBI L DS OB ITITR

R W8 H EAMBMIZLIHE

& 2|8 % | BS5HE H6HE BHTHE HERIERQ) Ni/feHE" |ReNHE

No.53 | 60580 | 1T I IT,08, WK, KM 1T, 1IN S E
54 | 60581 | 1T T 108, VKRN IT.IN M NE
55 | 60882 | IT,WK IT,08, 9K  IT,VK, KN I, I8 HMINE
56 [ 60583 | 1T T 17, VK, KN IT,IN HANE
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293 A FBOWIELL 700 ~ 2200 B jg L VT
B, HEELEIRHERMICHIN ~ MO R
1+ 2855 DRERM UL ORI 3 205, e
k7> Hanzschia amphioxys 3' T L | i
@ Cocconeis scutellum % ¥ E1E o

95 X552 SD101

ERftAelRcRL AR SR LY, B
BALT SRR ~ 0 DD A3~ 7Tl
468 Amphora montana. Hantzschia amphioxys.
Naviculla mutica ' 20% it &= 8L, WO
Cocconeis scutellum &) ([H4) .

SD104 (1A 95 [X SD106)

AEBHEGL, SRk B U i~ e D3R
e~ 4 BVWTRAERDLEHIMAEIWL . 3
XM A RE - 2 P ARER AT D, M
HLORMITURF . 7 )~ (K. 3+ 7K
FSUE - I IRT YL BEE LORKER
AWML, A28 HY VIR AEXRL
EORARREND . MR SRRT
Wt SRR 0D, 1 AROERE
700 - 2300 /g E VTR GBEVITHS, KR4
Tl A A0 (MORAEHR) RT3
HMEO M ShD, HEaLEE. S am
i~ PR MO (BF6~2) EHMBELD
BE (RE) E b, 4 W) Hantzschia amphioxys
4 Pinnularia borcalis e X ASHHECILMY B, £72.
WM Coceoncis scatellum % E %185 .

S2347 (IH 96 [X SDOS)

TEFHLTIS, SR MMOMRE 10 ~7 T
el s, SN RoRRsS-1TIRA
Mo+ 4 7 REE LOREKERL 50
~ 0% £ 56, 1 A8 - 2EFRLE LOTKER
S (5), FEm(baE, e CRInmERo

AR 10 ~ 7 CHEAEND Hantzschis amphioxys 1%
BL, LAETRMETHRT 5. o)
F5 1 TIHANE - (%M Cymbella | -
Eunotial - Gomphonemalfi %z £' AU L | Naviculs
mutica &1 (K16),

SD106 (IH96 % SD14)

TERET 2 CHM S ht v, HEERE
(G AR P I W~ PR RDORHE S ~ |
THrERED L 2T ED ST L (7). HE
{EG L SRER TP MH~ PRI EORA 4~ 2
CI%%: M Hantzschia amphioxys. Naviculs mutica
AR B o 5~ UKL M T H O Cocvoneis
scutellum % %1 (RI8). MRFLAER O MR~
PR NS, B+ 083m OIS RS
FRORLL 72 R0 “C LI 2840 £ 70 yrs BP T
Hotz,

SD108 (IH 96 [X SD18)

TEBHEE SRR TP Wb ~ PR O MR 8
=26 Sl v EREUEMoRIIT
Wy EAEETS (09), MRk R L
AERHUPR T~ I KDORAR ~ 2T, Y2
HHE (AZFBERD) WML, FrERLHR
HMERD. SMEUPMOR T2y ¥ Bt
MAL, 1 2EANMT S (B 10), BEEAE,
SRAERHCP IR~ DK ORA 8 ~ 5 THAR
EH - CHEEHO Nitzschia frustulum 7 20 ~ 50%
EfG L, it BT {44 40 Cocconeis scutellam,
W Ampt I
Navicula contenta, N. matica 410 ~ 20% & $#+
Do ML MOKR ) TRFRKALRD
Gomphonema parvulum varlygenula, Surirella angusta
WHTS (H1),

SZ363 =R/ (96 X SD79)
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B4 951X SD101 MRMOTLRILTN

EFHEG I SERCIIE A BRI S h iy i
EERERLT 1L, SRR D E0H ~ iR
WORFE-T- 2T 2 HMAAFME 7 r §
PN B b o EME G LIRS TR M~ B
EORRHY~ 62 5 % W9 Hantzschia amphioxys.
Naviculs mutica #°20 ~ 50% & flidi L. #~i'0k
H: T Cocconeis scurellum %18

96 X SD101

TERERI MR TR S iy, MiEmE
fedaid, sRAps OO 14 13T 399
K2 & 2 A B D SRR DO
B2~ 1 ChROBBAL SR B, k(2
1 ARObOE A FMBOENHEETS (B

12), BRELT 14 S hf i CHE2 D Hantzschia
amphioxys H°$ B B FEMUPMMBORH
12 = 1 TI2i#§2k M) Thatassiosiea sp.. Melosira sp.
-n RAKE RO Cocconeis scutelium &3 (18
13) MUCIERM OME — P RAHTE S | 1
+ 1.50m DML A G I L 2 E RO
“CHLIE 2120 £ 0y BP Th 2 12,

96 X SD102

TEREL 212 & A B Rl & 0P SRERT
WHORHS DA TS T T A H W - A
FRL LOAKERD SR L WEERO 1 4 F
FERTD (14). MMERRELEL, SRy
AL - MR ORA 10~ 1 T 2 24K
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AAXBE y r ERASRT D (H15). FRRILE
i, SR TRAF RS RO Nitzschia
frustulum AETHIL , KAEWD Amphora
montana, Hantzschia amphioxys, Navicula mutica %
LEfE) (16)s

96X SD103

TEREF MM 3 R v, MEERLE 9%
RPN PR~ PR O S ET 5 7Py
LA ST 5.

96 E sD104

e LB S kv, MIEERRELGI25E
AU I ~ AR TS 2T Ty & 29
WAAFKE ¥ rEHFSET 5, BELHEN
A b D e~ o R 00 e
Hanzschia amphioxys, Navicula matica . N. contenta,
Amphora montana % ¥ SR L, iENTHAE
%) Cocconeis scutellum % &' &4 o

4% B

FRERfOMIRDREARTA & 1B 5 £

SEORBMETI25 X SDI01 - 95 KR
SDIO0T + 95 [ SD101 JLREIETE A - 96 [X SDI0I DF
MM 5 SRERHCBIHOR &R AN & 1T
Whe S TREEGATOMRE b & iZ3kEg
USRIz OV TiR<S,

HRMA L BEREEFITLALRBE O L
Aafeiz, RIS ESEHEOUEERETS
Do . MR SR L L. REHT
T & EABHE M 50T, MO B (M
WERLONY & 2 FREAFFRCH S, h
HROFREE 1985 ~ 9 FOMETLRE ST

Vg (B, 192) s FHFHMR Y AP TRY
FLEEDFIMERA DL I HRERAE LS
HYLEERUAMETHD, 1o OMEEM
BRROLERENLRMEFL S Lo
BRI RN LR TH o, 20, 2 HD
Bhah, 1 20BMEOLOLRLNL, WA
BT AR AR & Tl I§aT
RAEMES 2bR TV L255 IERIL
B TILEESE MO Hanzschia amphioxys % Amphora
montana #° S 8 L7z, AWILEE Lo ook
[ PARETAN 3 LA TS 3 X AR TS 1T
RURIZOEIEOSH LM TH ) BEIER £
L4 (fiE - WP, 1991) . Hanzschis amphioxys %
Amphora montana |2, EOPT &IFIIMERDD
EOHEHEARE S T B, RHAVE
BRI DR o ST D S s MR
DRERRAD R L T2 Edhd b SRR
(S ds L OB A b PR HR O $ R
AR (1992) 12X DHESRT V5. MG
peiela LU ARE R VR T N R
MTRL HERTIND S BTV Z N
bhd,

RO ML & H1kIE

WSROI & RILE AR ORES 5,
HAERCOHRRRI >V TERE ML D, 95-
6L DRIFF I RBFO AN 125 22 5 ik RIF L
B PR BT RN BRNRE
ERE AT R & AR D TR R 2 & - C
W, SOMEERKE LS RIL SN (R
BN~ (R (=B 2D R G2 Mo
Thalassiosira sp.. Melosira sp. -n*% Cocconeis scurel-
mA WL, REMEE 7, BERD
Cocconcis sculellum | HUSTIRIE 12 %L O il
T T TEL COREICHRETT 5 ARSI



arreRAsAR

Lt 2 04

wARAMEH
Coccrness scuelhumn?

Rt R Bl

T:u

mrnake
. l ®Y

LsT
CELLEC

Bl7 OIEREEOS - 96 [T BT & M - IR

BHEROOESE SN (b, 1988), BRIz
T B0 R T B M) R
ROV 2 CHBFERTLOTHL. T
R L A E iz S IOKRAMR L TR
SHEMBAFIE LAY S Edhat, Th
12, kR 2 R 12 & A LT B2 k0
AT L 2T foR.

EZHT, WHRMHEORBEOGEDE L,
LR TP BRI & h B d S it
BRWO—BTHLLELLNTHE (W,
1979 ; H-B1, 1982 %, 1992), BPHECIUR 2R
PHTHALNLERBEOKS L KOO LOT
H N EORMIZIEHOBECO C 6L REE
ATHET B0 —AZIZ, B L ROKDIRETT
B (B ERRUS, ITERONR MY O EWIZ
Ictﬁi&tﬂﬂﬂm&&ﬂ#'b..mﬁi&#
rcmanmtm\mmqy B AER A
MAKEAET BB TR, RiKOELIC

iz 2 — AT { (Shepard, 1948 ; Walker
and Plint, 1992) 8 8595 - 961X O HMEMAMLE .
RIS RN L R T B L e MO $ i
b, Wikp b Fa—riblib LML 0
KOO rE S G Lo L ShERRT
FEOHEE (i, 1994) (3, TOHIP5 BN~
HAMOWE (707 T F— ) HERIEL
R ERRT RO IR R 2 R
B9 2 —7 A= APETRIR L RO
BAT D &3V LRSS BITRT 3R
WIEMDRLTHS I Ll 95- 96K DKM
L G2 L DAt bl Pl
WATE LIRS ATy LB L
Bz, LERLIE, WETH 2L ZHNMRA
ISHER RO TH UL, B RO SN 1
(RO IR A M O B P E 0 L S
LIRS T 3 EWEEORUASFRS RS,
LIBHA 95 96X TRACKEMOIEMILE L.

Hanmrschia
BERAOEEL Fo

515



516

FORREE T & LI S h vl k|
TR TN O LR S O AR
ORHNE S Edh, RRFSRBEO LIELE
AOETRIZBEENRTOAEERHNE.95:96
RidHeifd 67— 2 IZ0 L. MHETHECI2IE
KR MRAGEICSH D, RiPF1— 2 I2B0T
RN s R LT, —
. ERE EORERIENRCEN LTV LR
WEEERN AL, FRLENFRIELT 2—2~T
bEFHMTREMI ML b0 Bbhd,
BEaX ) LHRRMRTHL, EMEREEN
EVI R RE - LMWL R SHELEOR
W, PR &R I L WL E R S
NEVEEEFHE CRUTIS, £/, 96K
SD106 DIEMERE & W) ME@MRELH o+ R
DUCHEMIZBIOE Ty BPTH D, 2Ll L
TR RRARAE T LTV, 95 - 96 IKI2iR
ROER ORI S Fa— 2 ITHE L, SBoAr
IS TILETHROBEOH I8 M E LS
BRI R VLSO EFE LTV
shs,

ik

FHDMEAAIE , 1979, W1 RBET O LGRUGEE , UIE RN
RSO, S RRETERE, 1519,

SRR, 1982, @ FRBFIZ 510 S IHARREONT E
BN WORE, RAMBEAENS, 27227,

T sk - AT, 1991, BRI ORI N S 2
EERANR~OLH  ERFHIE, 6,2 — 48
AMZIEA. 1988, ELM O BUARIR BT 0T £ SRR

o, BIHERTE, 27, 1-20,
and L H., 1986
Teill, Navivulaceae. Band 2/ Ivon: Die Suesswasserflora
von Mittcleuropa, GustavFischer Verlag, 876p .
K.andlL H., 1988,
2von: Dic Sucsswasscrilora von
Minelearopa, Gustav Fischer Verlag. 536p .
Krammmer, K. and LangeBeralot, H., 1991a,
‘Bacillariophyceac, Tcil3, Epithemiaceac, . Centrales,

Fragilariacese, Eunotiacese. Band2/ Ivon: Die
Sucsswasscrflora von Miticleuropa, Gustav Fischer Verlag.

230p.

Krammer, K. and Lange-Benalot, H., 1991b, Bacillariadiophycese,
Teil 4, it Nav-
icula(Lincolatac und Gomohonema, Band 2/4 von : Dic
Susswasserflora von Mineleuropa, Gustay Fischer Verdag,

248p.

Krammer, K... 1992, PNNULARIA. cinc Monographic der
earopaischen Taxa, BIBLIOTHECA DIATOMOLOGICA
BAND 26, BERLIN - STUTTGART, 1-353,

B K- (ERE, 1989, & AEWENIC AL PHRMOY

MOS8, © IR LR & > 7 —~ 4 (W63

SFEE) L REMR R £ P - 7691,

B, 1902, WIHRMS X FEOMAORR & RN,

E3-UE Uhsl4 R i Bl DRE LT

B - AT MR £ 7 — 940,

W B WELT - PERTE. 1992, RS X URRIE
R 6L LW HREOTRNLE, ®008
WAL & > 7 — ARSI T E R - B
BRI R - F — 7131,

Shepard, F-. P, 1948, Submarine geology. Harper & Brothers
Pub., New York, 48p.

B, 1992, OB RBEO WIWERNEA T, ML
Ll 4 > & — MACHE W30 0 (1 E R - IR
), S mRE (R 4 7 — 133149,

FIRIESR, 1992, IRIGTRFI 301 S - SRR CO MR R
ek WER, BaW (e > ¥ - NERGEE
5300 )RS - PR | B (e
- 4158

HERIES, 1994, BB TIFIC 8115 RUFOMERMO R
b, M IOERA KRB, & IR, 220-240.

Walker, R. G. and Plint A. G.. 1992, Wave- and storm-dominated
shallow marine sysicms, Facics models, GAC, 219-238.
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10 Nittzschia palea (Kuetz )W Smith
11.Cocconeis placentula (Ehr. )Cleve
12.Diploneis avalis (Hilke) Cleve

. parv 17.Eunotia pectinatis var.undulaca (Ralfs Rabenborst
9.Niteschia frustulum (Kvetz. }Grunow 18. Eunotia pectinalis var.minor (Kuctz.JRabenhorst

H19  sel{bERRoMBRRTN
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SRR BRI X 0 W L - Ra bR R

1. Loz

WVIEGREE 5 &, BURCHERCRIE S s
RO RBARFE ) £ 2 — VHEReH
MBEOMMCFFERIIL, 5 LASRERTOR
BEROBALE OFNMWELEIZHIZ L
BTELV,

WIEREFS, ALz L, BUOMED
EEHILEIBNEDo TV, ZOZLE
BB AT, FUHCOMM LS B S s
HEWONRE LS ERRETHD.

HRTH, PRI R E & b YRR
LA, P0G EACHMTIL 22 TVED
2, LG R E b EIIERT S,

2. SHHTIE

RRTESDLW HRFOTIFL, WH 1~
AOR A S TRTHL RH 1L, s MERD
Bt v FREFRBE Sh3miE (14~ 1604)
ORPAEMEVRBLELOTHS, £72, B
H2~4D34 T, SHELOM L7
A (RE2) BLUML CosMEROSDI02 (R
H3~4) LA SRERUHMI MM S 1, W
AL REAP RSN LDOTH

FARTHAGSER & B

-

HTRRHE, ViR b BRI Y —
OREAF 2 78 EUEARFTIED A 05— 12
LoTHME R, WREABVWTECTO 2
LR R T (5N

ARRRORMERE, BH 147175k, KH2
~ATHOTR LY g Tha 2,

3. SrifTRER

WAL (R Ao, RS AoRMERAN
WEhs (1) —FK, BEMCHN~PWED
AWEEE M2 ~4) 602, B0 ADRRIE
GARRENLIZAY oo 22 2 OPIRIE, BH
241 8, ME3IN 3N, MBANSATHA 1,

BRI, B0t E O, RN
S UHAEOMEIETR, 8 URR - RBIER
RE, WCODORMMLKERREZILADR
MHEETHELVE D,

RE22551, wihb kAT Anomals
rufocuprea’s: v L% A 2371 3 Popillia japonicat= L2
SRLAMERANVRR 201,

WA (Bl 20w TiRlizAB e, £izAn
SfE L2z b et o L OME s+ S i
HREOE 2243 (143584), THEYHE A
albopilosa (395), K& W AT A T4 A, cuprea (11
#), 3% A4 Mimela sprendens (11 3) & X'%
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Sl SO, FREF6B: XizBI LK
ERBAES L, BEOMERRE X { ko
JedHUE (R2A, 1992) LiX, MEERIZLT
wh, $fz, FRATER, REERROLNES
00% L/ A THRAREDHNNE 20
7oA T3 ALY Chlaeniussp. (385), 7 FELT
% 3 L ¥ Chiscnivs naeviger (1 £0), FHeaw
¥ » o 3 L Scarites terricola pacificus (2 #1), +
Th T H T I LY Dolichus halensis (1 £1), 27
TN XT3 F Onthophagus atrippennis (2 £1)
LEANRBENIZLAHREEND,

L, FEOFTRIHZ BT, B2 (179
%) ORERBAMPbATEY, F<YrOER
¥ A0 liybius apicalis (5 4), €AY > To
7 Rhantus pulverosus (6 &) % XORMEDY
asfre, LR - LARMO I XA~
Z Gyrinus japonicus (3 M) - A 1 XAw2
Dincatus orientalis (6 £1) % X0 3 XAT 4 H, i
DI L & Hydrophilus acaminatus (10£1), 4=
I3 &3 Coelostoma stultum (16.85) & EOH L3
B, BLOECRBERTINMIED L HOMH
MChE A 174/ 45 Donacia provasti (7
), 7 FAF ALY Donacia clavarcaui (1 £5)
LML LR, 62B: KO PEaTiiR
EbdliL TV,

4. W B S DA

FAL1) Z 0 A4 O Y liybius apicalis Sharp

165 8 ~ 10mm, MWETEMOLTDL, X
Rizfev, BOU—EPRoN, EMBLTIZRRE
T3, THOWE - AN - % LI2TCEERT
&0, KEEAIL G ERT 5 KBIREELO—H,
FHTI, PHEOBHLEN LD @5 AR
Raht, e2B:EhebEELIL,

& 4 %' 0 77 Rhantus pulverosus (Stephens)
61 12Zmm At MR~ R TH S, B
HREEOTE, PMAREFHT D, Kl2—
PR HR, RMETIRES 5. FROMEE
L ANPT -G B b T b, LIS 65
T2, KARCRAIORE EicE(, R
LARBIRRE VL 3, £HHCIL, PikOR
WAL LD El% X6 AAKRIE 2 odt, 628
Eodikoidfthr ot lu s shtunin,

44 3 XA ¥ Gyrinus japonicus Modeer

Y58 ~ 10mm,, TFlTIE @M LR EWO MG T
B, ENEROTEBENALESL, LHOKRE
ENRERICE L EREEHT 5. RARS
L, w2 oLzt kAt o fositx
ERR, KEELIZ VUL S, KFHT
&, PROBHILEN L) LHE6 AAWMENT
Bh, 2B:Edo b 7 MR E N,

# L i Hydrophilus acuminatus Motschulsky

Hh$E 32 ~ 3Smm DRI O LR, M
T {6 U, Fiiids e, il
RGN, M6 RET S, TROWBR
PAEEZICS L, RludkhoRNE, Hiud
MO E LMY 5, ABIFRIRRO—H,
AT, PEOMWELE L D LWL 105
A E N, 628 T EE D 3 AL,
MM ST ARAL CEMLE,
4L L % Coclostoma stultum (Walker)

PR Smm P39t o M T DA S
HL, EMRERCT- THRECHEVRIRYD
B AU MBS @M TE L, KMELT
IZORBA 5, PROBACKEL LA TH
B, AP ORI R~<5. LM LKE
MR MO—H. KFHTE, PEOBDLEH
&0 B K 16£ATHRIL S L rz, 628K T ldep it
DHN LD 108513 Lo, M6 DD
Thosrs bREIATVS,



4 # 32 4 132 & Donacia provosti Fairmaire
60~ 7.5mm, SEEREHTIRBOELV
LWEGOMBE 2 1 AL ERHIKT 20
s o, BEETIZFHL, Haf
FHAME iz 4 F ol mET S ek Ro—
W, 29T, BROEVREISEHHREG
DI, B, REECOERTHML L, P
ORWLEN L) ERNEHT A 2, 62B:
ETpioihrh i gRo2hsTwa,

F 2 # ) 3 A 4 Lachnocrepis sp.

KB Limm 994+ 2 2 1) F 2 4 % Lachnocrepis
prollxa X% b b2 21) T3 L% L japonica® 2
e S LA, ADCREER LN a0
HMEEEFTRTHE, RBFORKENCRBRA
&4, kRO M. Y bbby sy
Ly 2AEE0T AN R IR, 62B: KT,
TR UM ~ SRR & Gzl 7 S Do
TV,

7 K 9 % Anomala albopilosa Hope

632175 ~ 2mm. Bk EOBBERENT 52
AL OMM, BESR LIS, #ivE
P E L LEND, $OLNRRORE WY
T oo RAFTIR, HWNIFR29 ML CH, B39
SRR SR, 628: KA G R BHU RN D
WL ) S SR EOATH 2,

k& A =14 3 Anomala rufocaprea Motschulsky

6B 10 ~ 14mm. Ll - M - Ul - o 4
BE, HBBIUMIRREY, HRPBEE
[HRE T T R E WA T
By TR SN, WEE - RBE - BE
LEDbLOLEY WKL DRBERENKSV,
AL, ORI KL o KO K
AL CEFL Cw RO OB R L Sh
BA, A XRT XA @RUDE LIz~ AFH
. 29 - 7 F R EORMERET MRS
ELTmend, ARERODEDGITEMHTC

PHTOREPLYERL, ABIZLOHEE
CHEY L LOMBIEST, KMMLEEER
HRD,PIEOMWLEH LD 144k Ehi2
o, SEIHCHIMON P S b 7 AMEZE D
f2o 62B: X TIGREBHCHMO MRS L ) 6 25
RENL 00, PROKHALIZROEERT
Vv,

24 4 L & Mimala testaceipes Gyllenhal

217 ~ Bom P38 WV EEERERT S, |
ML ERORTINHE, KR~ THIZE
CHWBLL, 4272 AXL LS OLBMBORE
T LML RS T, RO
S s, aB:RovikoRwasirs
RHESNCELT, MLHHHIEIRT R
OHMD LB ARD BTV D, Kb, €
VL RRIR T i 3 i R 0 3 W o 0 0 N
SR NS AR S (%, 1998) Lk, BREGV
LEINKREOWRIBEEN TS,

5. dEE

EROLM TR, WHRFOHES DO
R, S ORI Tty koMt E B
L. ADShiRHECI (GRE7 &) M OTiEE
e B S, IR A ISHUE SRR S
AN BN TH -t EEENATVD (B2
o, 1992) itz BVTIE, @ACKRD % L
ERTIRERMOHTEA752% &£ 2HHTH
<, B EHERO SR L S h, HHRE—T
@, ESAEIHICHEBANETD L) Sl
Kot tflA3hTWS (Fidd, 1992), 0L
A LHTEOREL, FEOGHMR L LA
GLTEN, IL0L) A RE2TVED
KB
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(1) BRERHT

HGHHCH S BB CHM R &L A 2
BN O CIRER S Twivinn, IRk
FTHIERTALV. LAL, SEOHHRHBD
WERCPEI R oMM ORBN Y6, PlL
A ANMOHIE L 7 88 - RO
LEEMETBEADNE - vAIAHRE VS
ARRSARREINLZ ERER TS, RO
W &1, 2R, ) F AT SR T
—WCRABNER T CIR <, ADNEETE
F B TRE M - R EATEL A S kA
¥iohd,

(2) & it

koW RRFT I, SMERERROEH L
0, AT D LD LEMAREE LT LI
MR L5 o MAT, EAIH - T+ FoH
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