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fAmcH Y 5,

Ld5, AMOEE, REEREGHSEIET 2 LHEL L CRRBERNEBLNEH, AlloEREN
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2. WK ETiE

MEHE, 2B 31K, AEASIE LI EORBRE 20T, 36 NTHD, WENBITFIHCEN~E
ROARBE » AHEHFRENTHD, FHEICOWT, YRRIGHCARIY ORI 1,

WHHiENE ., MOBET kD, Hebm BE). B EH) 20T, A3V Y THvYRE
HML, ALZaF—VTHALTIAT LAG— MR LT, TOEERE S, W AMmMBC TR
BRUTHBEETTE -1

3. #H

FEORSL. BRI TIRE S L T
HUERR, 7 AF00 3 5H, LR TE v E .
LoV 2 5D, it 5 SRS HRLNE, ¥
U2 5T, FOMOMHIRWIRE | 51 DT
Hote, FEERER IS, —REMSRICRT,

BUFIC, Mg EhiMoriieidill, BBy e nd.

(1) E34 Abies <¥F [l la-lc(A327)

Bl L MGHIRTHRE NSRRI TH S, BbBERE <, UL ERHOBTEESITHD, M
HHEBREHAIT, B 1 ~8RLES, FHHLILDNORAFNT, | GHIC2~4HAEND, T |
SRR A RS BRI IE Y S

I ABERIC R NTESEY, A SSEY, 9FV0EI L, BREaESICHNTL2EIRE
BHD, WTREHREARTSS. MEPPRIRT, YUNZOMOMTIEES, N2tLkEL,

(2) = VImBHET R Pinus subgen. Diploxylon < [l | 2a-2c(7 24)

SGHTE &Rt K UACHIIRGE, oS L U GHE T TR E NS TH 5. HUOEIER I
QEHINE & BEHGETEIC & - TR E NS, BEHGEROARORSRBHEILTS Y, LBk &
B

TYBRMHEERGRICE., TATYEZORYaSS, EEs il SECAHITHEL, Yavy
@M IS, THTVIEAREICER o3, MEIZRLIL. BETUNIFOM LRERTHL.

(3) 7 A% 1 Thujopsis dolabrata (Lf) Siebold et Zuec. & ./FF [ 1 3a3c( K 185)

SGHTE L OIS, BHIGHIR MM E N3 HERTH S, MMM, PHD SO
THB5, BHERITIPIT, BE 2~ 13845, SHRLENEOE /2~ ZAXHT, | 42~ 4
HWHLNS,

T AFOERHC AT B REREAROHEMTH S, FHEMON TR FLIEARECT, VIO T
WESTHH. Tl WilGAE L, @HthicghTtes,

(4) r¥F Zelkova serrata (Thunb) Makino =L iK1 4a-dc( A 308)
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A HEND, BOHHEE LR AR LSRN T. 6E | ~ 5 Pl2kd, Moo FF#cE,
RsEwehs,

A LIRS IS A C ORI B EIcF A CERT 2R ERDILEN CH 5. Mideeil
TS, YA EOm Tz EhiE KRBT,
(5) Y Castanea crenata Siebold. et Zuce. 778 ik | 5a-5¢( & 332), 6a(4 310

FEROIE Uiz KROETEAS | ~ 3 RIET, MM TI R4 I 820k L 5000 KA iRl 3 5 BLM
Tha, WITHREREOUOSRIKTS S, U HELEET 5, NEHBRIEEET, WTHs,

2 V&, LEHEO G, H s Al 5 RIS AT T O 5T 4 % G R8N i R OILYER T &5
%, MIZTAT, @A,

4. H#

ARWETIE, MR =Y T HCIR, SR v AREE I, BRI T AP a2 U Thot.
EIME eV TR, 72 0ARMBIE T3 CIEFTL, MTHASEL, vithbkidicd
VBHITH S, T Rrobs ) EREAHENICET 2METHS (PHEy, 2011). ILRIRAOILH
R OARBTIE, FEENLEEIE, vV BRETREE, 720, Yy 2Vondhbs
HARENTED (- Lmad, 2012), Wi —8d 5. BIAESS V4@, BRI MO REEH &
LTHREA TN S S,

e FROHBAE 7V TH - 2V IBEMATERTESMAMTS S ((PdEh, 2011,

ST SZHR
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Ba-be. 2 Y (#332). 6a. 2 Y (#310)
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Bl (ko R RE RS T 5.

2. WEL ik
BB AL L RO, (LR ~ENTH S, BETIE, ARTHEZENL, BAL
DR X D i & B EE L T,

3. R

HEITI, FRBIT YY) (Meretrix lusoria), LR WA (Scapharca kagoshimensis), &3 38
(Corbiculasp.), 7344 (Arcidae sp.), BB THHL (Turbo sazae), ¥/L# =3 (Cipangopaludina
chinensis laeta), = 24 H (Haliotoidea sp.), BT~/ 0 (Thunnus sp.), WiFLE Tz F (Homo
sapiens sapiens) ASHEEE NIz, £ LICHEER-NART, F, BRI L, IWELmlisesd,

= 2 K SK9
RS B AT 2 S 1 Lo BRI T2 05 KRS OWTEE L b N B 5E 1 MR 605,
- 2[£SK19
NRYVOLIR 8 MR 94, I IMOLR | sk U
- 2% SK20
HHLOH 15l 7 AHAAHORQEN | 8, ¥ Voo 1 i kL.
+ 2 X SK50
HH T ORI 1 AL,
= 2 [X SK100
7 A A HORBRR 6 AL
»21X8D3

FRMT, 730 HOREERA | SLRBYT 2 8. ¥ IMAR 3 AR | 8 KUY | s
MR MT L 222 2 4, FAORIREY | SAU Lz,

= 2 X 8530
HA OB 1 kL,
- 3K SX1
YR HA I L E, P IRAR 1 siE G 2 sk L,
« 3 X SE42
b LT L Lz,

-l -



4. R
GEEbE Ui, £AAREMEEEALNS, AL AMOm EALTH D, AEO R
WV, $FTRPILET A, v Vool LS, ThSORMEA RS TR Gm & LTH
LRAENEHALNS, & vz YOl LN SR, WRKEICEY Gt H-bB5h 5,
HELMTE e PGS L LEOHTHS. B Ly, faoffiidlahiah-t,
BitOMELIC X > T, AHO—HEBAR D RS Sh, @il FERLE L EZ 505,

B0
HEmals (20000 HARiERMEIRE. 1173p, HGf AR,

1T
£

2080 00 I AR
Ti 5

L)

% L

B | E

LASeuiia
L XNRIC T P30]

gia |2 | a2 |sag

Eaiid
UACTE M LR = MR )|
B2 | oK | A-2z |skzo T AR

B2 |2 | a2 |sa Y]

Y]

T FI= &
HEEE TR
1 SS1 i 2 il i
53| o | asms [sx — ; l%
i 35078 EEI B EL 1 |§ EELEE D |




ERR1 AR FRT R (T’QBJ'H

3 4K) ol

LwAy = (21, A-2,5D8) =¥ (2[ A-2,5820) 3. X I HAB (21X, D-1,5530)
4 Y IRER (2K 9) & 7 ) A K19) 6. WA i £ (S, AL, SX1)
Tov o R (21X, A-2,5620) 8. & MHTEA ( 2
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A WA FRGEE S SENE NIl & B
B (RS =7 ARAE) - B2 AL - S

L UsIc

\NRUR AT FEE FREERGE . EEHE L D O TFRITH S, WERHKOKMRE OO B
FORME LD, PREARRENDS L LIS, TLP LRI SR AT & N TSR 0K E 5
CONEBE D, UREHENNCL D RME TNAETlRE LTREL, MFITLRVIEHRATER,
CCTEMARS TH2IKELU 3K, 4 KicBY 2 8MAOHERM, SN RO EAEE L, HIF
OHRERCOWTHAM L7z, &, FUHERMZE MV CATHAMRIK ST L3 B mEp s, {ER i & iTh
NTWs GilHSED.

2. aHE Ak

Rlittiy, %11 ~& 1-5 1ALl 15 B THS, sHEDRIE Wik, TP e ~#%
W 2 X SK51 & 4 X SKI8, {Lril§i%o 2 (KXo SK72, SK87, SD7, SD10, SD11, 3IXSKI11, 41X
SK14, SDI, jLim§ (i~ kA 2 [X SK45, #fRa) 2 [£ SK22, SK90, 4 X SD2 @ 14 T, {Lin§
Ui & EZhlic, WENLAROERE 3L,

HERAIE O AGEIE /S LA S RIS TR DAL B 0.5mm HOBAM T 100cc &Kk LIzt DTH S,
Bhioftls X URRER, SARRMIET TiTo 7.

BAOERORERD, THREOBIERA & RS T T 1 030 5 kL. Bhibhild, v
FTHEMF I LB TRINE N T D . Adicid LIsEIRi:, ROOMBZAERL TOHEL,

3. SrHikES

FEOFSR, AH 1 (21X SK22) 5 Ak 54 8. ME 2 (2 1€ SK45) H 5 87 #i. MF 3 (41X SK51)
6 8 ML B 4 (21X SK72) 05 5 4L BB 5 (2 (X SK8T) 05 16 4, BH 6 (21X SK90) #°5 16 44,
WE 7 (2IKSDT) 25 11 4L WK 8 (2IXSD10) H5 441, WK (K SDID) 256 484 WH 10~
12 (3K SK11. 4 X SK14. SK18) AHENFN S 21, K 13 (4 X SDD) o8, iE 14 £ 15 (4
X SD2) MBdt 14 8. 4t 242 iORMLEEEE A (K1, 2). EHLERREGDS B, B4
DIEDOTik, 1 ~ 3 IR EHIME T I 5 .

SHBCLIHAL, HLAVECHELESD 2 H 7M. BL~L 13 8 106 &, WL-bik 9 I8 26
. METHRETEEEOI 19865 M TH- T, Thilbhc, AP hE LizRES 38 sitfid 5. M
ORI TE, 18 (Elytron) AYd &% < B THIBSITHC (Pronotum), BN (Legs). Bilfi (Abdomen}
BETH- I,

AIERTE AR T A 82 R(33.9%), 5 BRIV L ARPER G 13 A 4% B E L,
PO TR BIE I 49 2 (202%) METh, AERREANEE X TRANOE % £ 72 3HTI 3
£ (1.2%) MBETNEOATHof, HATHAIFS0 M (20.7%) HBILTWA,

FFNARIC DV TR S bt R 2N R, 44 # 0/3x Calliphora lata @47 (i 23 20
Tholz. Ak, ARAERSDT (RN WA CREL (HAREEIPEE, 1995), BO L&
KEIES, RIS, MUENZHICIRT %2 373 2 77518 Drosophila sp. O +F456F 13 T, £iELE,
Sa YT, RERICPERRMCETONEONZOMETH S, NFHNCERL, BoE
(R P O BRI 724 B 28T Lucilia caesar O FFARH 2 ZOICIH9 M E ATV 3, il
KM FF VRIS AT % 3 ROWMEATT 2558 GFA - 8577, 1968) ICXDFEE NS, -8
Dok, CNEONTROYFFEMATITOTLURPAY LUVE, A3 A7 vREELHLGATVAS,

— 324 —



ChRHCiE, AR LS, IEERBEENEY %07/ L2 Sitophilus zeamais 753 8 g, ]
U amiciiEd, @iy LTERLET S R A ME FF Tribolium castaneum A% 3 ST h T 5,
g5, TS5 LIHPRttR IO B 6 @ MOER L A (e L2 ATHEREE f6 G L f2iliRh & LT, WEny o
RIGLH I FRDARA B 5 (R, 2000).

BT UL MRS CRundt, BEPwEH - WEWS - G ERRTS (HARRWRF M
1995) & AW+ & L Attagenus unicolor (4 51) 0, IFRESAEIM Y LT ik (R - il
1993 1 HARSRH LM, 1995) ICBHTH 9 LVRARE 1 ~3 L0l 3 lEhTva, T
DIEH, WAL FAA L Cryprophagus dilutus 4 2 fiEEE Wi id TETH S,

YASOFAAS LI, KR 22 ~24mm OWEEOONYPMTH L, HFEPURL KO- 8
IEFZHEHOR P ERERNLI LMLH, FRRYERGGONRLLTENLGND (&
A, 1982). BATHE, DR TLHOMEETRAZNATLENE ], AMPHROPTIRIETE
BLwvd (4, 1982). AHIE, TR FIGEMOPRS TH I KOMETEHEMLTED (f - L&k,
2020), EAPHMITASICEOREENTHS.

BERER DT, MM ARICH E 5 2~ 34 20K Onthophagus sp. (dF4 8) ®= ¥V aHz
Aphodius rectus (1 50 ZEE 7 24308 @3 450 0@, WL AHIT0HE S T AGORICR
%% 7Y H L Pachysternum haemorrhoum (1 £ AH5R TS, LI EIERORIRES (&%,
1999) THH. T3 L. Moz, kv v 4V 393 Trichorhyssemus asperulus £4v5 %V
HAZENTVE, AR, WHYTH EICFREIChOBRER L. 350U 4 FORBEREMNES L1
MG AT AN TH D, R oY O R WIROBIEOI RS S S R R
A (MEs - EE 2012).

ZDIEIMC, & A3 3 Anomala rufocuprea DEIE . F R T A A A cuprea O EERTA iEE
NTVE, EH58E MM LI RBCMEO NG 5 \BRITES,

AERMTE, e F D RKM A EEEAAE 0 LK b & R 0 4 L 4 L Coelostoma stultum (1 £7)
w0, [ L4 flififho k& A A Lo Sternolophus rufipes (1 50) @IEdy, HIMCHNROS SRV RIS LR
4 (hEsiEdr, 2020) 2Rttt 3 2= A4 0% Platambus insolitus (1 £7) AERENTS,

4. ER

FEIOFEFATEE (bS5 TH2-3-4 1K) ASESNERBEHE. REEDR4 TH KO
WIS (% - 1L, 2020) LLMEICMEILTH D, Wik  eRhgse R Lz, £ PR T
H LEOSHHEE (% - R Lo - 28, 2021) LLUh X -RBRTHS.

ZEOFHAAEOIHHIC OV TR, LA S B E LIS, —REE DR ToREY
FENTVS, L L, IS LI TR 2 IS SR 31 B IEIED - T izs, Al
TIEBE 1 ~ 15 B L TliNa, LMo TUFTE, ILPRUL SIE[Ichrad T, PR RNl
HORBENED XS THoFh, LWl ANLOBE LICDWTERLE,

FFH IS, <AWO RO EOA A Yo izodFFOLEIMRENL, Thid, BENICA
WAEE L iR ifil e LCHHEN S, FHc, MMTHS 2K SK45 (B 2) TEELTED.
COHRIH S BRI OB CH- AERE EA 505, LAL, W21, llciitLTERLY
VIR AYRRA Y LV, AR OB COMBERBICINZ, RERCHIEOREME TS R
RTATAREEE I I AHFERAARLIH, DAVFLIR LV ERFERRYS EREHEhTY
Ho TOXIERMEAOENERIN S, 2 (X SK45 [P EME & 2o TR, dIRTH
DI ERFTH L HEEND, 2IKSK45 i, UMD A NMOKBEGEIELIZEEAGNS. A
Wit 3, BWHOBRIMIC P20 ATolRE, CoEE ST, &85, s
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OFPUCHEVTE 2 X SK45 TRAEDIOBRINEAE | SIEOFEETM LTV,

CAPHENME EZATIREHRO L ANV AT L3, 2 X SK45 OHE 6T, 2 X SK87 (AtH 5)
4K SKI8 (iF 12) o EMBEN TS, iz, BWENERREENET BT A OF AL LV
2 X SK45 DiF A, 2 X SK90 (3t 6) TEHERENTH D . SN SOMBATFIHC N 5 IE U T,
B ERGHEST IR THEME LTHEL TV X505,

Ef FRERME LTRSS 2V Leay XA ME FFAMKOARE 5.2 K SD1T (08 9)
HHEMINENTED, WHR FRT MBI RO E(E L et R d 5.

5. HkH

SRIOPREFINAN (hks TH2 BBEXTI K, 4K) 5. ABICHRT 44 7 0o T phis
TIUcWE B VTR EDOYFEN BT A, 1HiC 2 Ko SK22 (WH 1) BRUSK45 (iH 2)
THWHETHD, b RAHPERELTWRRTADA S, oMM, HNTROY+EElaS 7Ly
FoAH LR, nAh P R EDERICE > TEEDIT NS,

BEICHAET 332 Loa s A A ME FXOBHIIE, BRSO TEITsI 1 Ur-alfEft
ERLTVS,

Fle, —MORED S, ABEORVIECKELTERT s e AH AR Fo AT I L bR
B R AR, SHERDIC R E o AR hTo L #2605,

5Pk

kbR T - KR (1993) @mEhiTRl 236p. W,

B U (1999) Rk D Fxfe o~ B OO IR E . [ 3 Bk R R AT PR, 81,
311-342.

# F— (2000) FRIGLHTHEE FROERE ORI 55 FEL LRt RBICDVWT, kD (HARRE
W), 22, 61-67.

B Wk A (20200 PHHE FADEEF Ohdea TH 1 TR SSIMELERIES. K05 ek
2xpH4E TR FREERX X ¢ 479-528, WAFTAFE ER S

& JA-HR LA FH (2021) BATFRGERE Ok 5 TH 1K S5 ML LERBEIKIEDWT.
MR 2 TR FRERE 26 (b 5 TH 1K) 1 170-182, WRfiBHEEA L.

BA HE (1982) REODTRATNZFACLYO | FICOVT, FEHN, 11712, 6061,

Ry - bk RS - fIRY - LS B - HEDATE (2020) HAOKERD, 351p, L -REHIM,
HAZREHRFLE (1995) K@kt 468p, H Lk

VS F5H - FEATFEME - MO - PO o - MOERAG - f0ED M- BRA - RUEL BE - IR - TIRAT -
WARLZ (2012) HAREIN 3L LREHREEE. 444p, #RWAH.

A R #E (1968) HAORIERD - TOLRE MR- 245p, L
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ER TER FRTERS (PHRETHZ 34K SbEHLERaLE (1)

1. 2 Z /905 Sitophilus zeamais Notschulsky MBATEGE W51 Jmm (SD7, BARHT, #WA1)

2. AP 9 hi Sitophilus zeamais Motschulsky UHRE B X1.6am (SK45, BBI2, #i&16)

3. Al S YK Sitophilus zeamais Notschulsky 22 EE)Y JEX1.2sm (SKB1, BAWI3, $H48)

4 EANVAT b Attagenus unicolor jeponievs Reitter WIMATFME Jedolll. Gam (SKST, BUEIS, WA2)
F s AL Attagenus unicolor japonieus Reitter BU/EHIA JEX3 Sam

R TS TR

6. EABVHT 0 Avtagenus unicolor faponieus Reitter KL $X1.6m (SKI8, MFH2, @41

T. AZ XA b€ F¥ Tribolium castaneum Herbst aK Omm  (SD11, B9, #H41)

8. =i XK Onthophagus sp. ) M &2.5em (SKB7, BAHS, WAT)

B




Bz PRER TR (PIST A2 -3 - 4K) ALEHLERRES (2

IS

R It

L H A Coslostomn stultom (Walker) GG WH0.9um  (SKS7, BUEES, 1945)

kA% Anomala rufocuprea Motschulsky Wi 2. dun (SK2Z, BABHL, WA15)

F2HFFAFA Anomala cuprea Hope A7 PERMG J&35.2om (SK45, B2, #E42)

st A ft Anobiidae gen. et sp. indet. A RSN ME1Tum (SK45, MH2, (K46
SA¥U LI AWK Bowbidion sp. LW $X2. 9w (SK22, HEH, @A5)

R dr e YR Tri asperulus (Waterh Wi HE WL 2om  (SKST, BUIES, iAR4)
¥V H i Pachysternum haemarrhoum Motschulsky A kM JES2 1 (SK80, BAH6, #410)

Zrv LR Histeridee gen et sp. indet. ARBER BEORZLSm (5K46, KE2, @mAs)




S PR TEOMES (PRETH2- 3
. a9 Fa xR Drosophila sp. (SK45, M2, WA12)

3 @Pa 9k Drosophila sp. ; (SKT2, BAPH, HH1)
3 P2 05 K2 Drosophile sp.-2 PSR FeX3. Omm (K90, WRF6, #%3)
&2 pstix Calliphora lata Coquillett [RERN JEX4.0mm (SK45, BRHZ, #44)
¥ ws5a Luoilia cassar (Linseus) [BER (771%) 62 6em  (SKI5, BPl2, #i#:33)
= aiE Aphodius rectus (Motschulsky) MBWFHET WEL Bam  (SKBT, BBIS, H43)
. R 7 2 Staphylinidae gen. et sp. indet. MIBNFHE W1 Iem  (SK22, BEH, #0A3)
Zudd7 U Camponotus japonious Wayr WU J&&50.8em ( BAFH, HAB)

o

R

=




WS PRI TS OS5 TH 23 - 4 1K) e
# AL OS5

L 2Laic

RN RFITIC (S 5 HURAE FILEEE (P45 TH 2 -3 - 4 1K) €, ke a0, €
BT OB RIRE Nz, LR, WRICHL T - RIERSORBRER L, BEEDONEEC
DUTHIET L. s, Fl—IHZ TR & Rt frbhcvs ORI i
£ RIS OMBED,

2, W LSk

SrifratEHE TP ORI ST AL £ A SN TV 2B M SRIE QMR 14HTH5 (X 1),
ZHEOMIHCDNT, DUFOFERUSHE > TANEIT 5 120

U GETEY 3g) 2P & O, 10% O7kEE(EH V) 7 LR MA 10 2MBITT 5. ki, 46%
OF7 vkERZEMA 1 MG 5. kiki, HTsE (R 2.0 1038 L 7 U0 EHoE n 2050
M) 7o, FEEEEIRL, KiET S, 2Ok, FRIETG, SUFTT & Y oA (OKIERE 9:
WG 1 ORI ORMENA 20 SRBAD &275. Ktk Bificy/ U ) >emMARENET 5, RE
B ORI DBEE T LAT— FEEBELTITo ., TLAT— FEBARERH 200 £RIZ 2 X THBIL,
ZOMICBNANAER -l FETHRA L. 4k, FoaRoEREESFEhTuRvaicon T,
FLiF— b | HOBRMICHBT, £, RIERIED BT {ERE B A THIKEA (PLC.3368 ~ 3375)
ZFEL, TR | i,

Rl _STEAS %
BAFNG 2 E¥e, ENCH 0T IR B 1%
0 R 1 T AT TR R
T T R R 120]
o 30 FEC I T T 18 RG]
& =l . o B a CHERM S
AT I T L]
o || ex | s e
£ [ 2 SKIL [T FE 1T
= w | e SRSy st ot )
Ko 1 19 " Bl 2 (TA I~ )
(1780 B Y
T Y
1 1K [ | kI8 Y3
o 20 o TE RS &t | BTYE
LTI 0 8 T RET W ED)
3. SrHTRER

14 B ORBIZTT> R, Fil & Qi B BIRIEN) 30, SA1ER) 21, o XMl =3 ot 54 T
BHDo BHER > SRR TO-NE &2 IS, DHEER LR, SHIROBARERNEMAEBEE,
BAAEH) » o SRR T (3 AR FREROE I E LT PR T Lz, &k, BRICBVTNI 72 ()
THRATZREIRE, TNOO MO KL & ORRT.

4K SD2 DB E TR, 2 X0 SK51, SKBO, 4 X0 SK14. SK30 © 6 MH Tl |- 7% MOIEMILEA
sl bt ZOMOMEL S FEROERLES S hE. M EROEREEN SN
EREDMBICEOT, BAERTIREIMPY AR, 2L V- RS, WARTIRA 2R
DI HNID, &, VBB GERIC OV T, 414SD1 & 2 K SDIL THIMAH - TV,



4. HR

o MOEFHEGS A SN E TR, AFEPEIM, VAR Lo F iR SR o R 00 H T
D, Ko T, LERHUIN SRS Tid, EBFETO TR VICRFRES, VAR ENSRDH
BRI LTV L BRSNS, &, 2R SERPFIET HH Y BROEHE s,
R E N 0 P il Y AC ik T Sl o 5 e 5 70 B 4 SRR, KR i o S T A 2 i
Ir ¥ OBSEMMA S R L T RS B B,

— AT, VBT IOV T, (LPRHOME N5 4K SD1 R 21X SDLI THANEAE .
A AT BB OR MUK OER IR TR, AR E O 7 IR0 F RSSO ERA S R (19
HRD 2BV T Y RBHER SR A 5T 2 EMHRIC L 2 A R EhTws (B4, 2009),
Al 4 X SD1 4 2 [X SD1 1 OFERMAE, SEI (19 D) LIS 7 R AHEST AR A 3 & 102 Wik
ERMLTWASAHENENDH S, AT, WUTA%NEENS 21X SD7 % SD10 Tk, = MBHET A
WO EMAENUE EH Ry, (ERHOAZTHIT 2 &, 2K SD7 % SDI0 19 I Tidde <, 18 it
HOBMOAEED B S,

BATER T, A FFOmIUAHLD 8, AR S BAIC G TOMFHRIGE I, A
FRAGIELF T D5 5,

Ehe, DFHBIE END 4K SDI TRT AR - Lafp, 2K SDIL TET T FFHHM, LA~
MLTND 41X SKI8 DA TN rARHL TWa, TheOEARS Y ZHIE. SIENoMME
ICBWT. BRI HTRLF T aiEL S %,

T 51T, REFHIO Y EN 2 KO SDIL L SD10, SD7. 4 1X0SD2 @ 7 #. SD1 €. [ L < REsHiTD
ARZFIEA 4K SKI8 D8 ML 21 SD11 THMENT G, VUi, <=/ SR O TR
HENTVA S, TNEORMISIEE N 80X BAFN TV IEED H 5.

G Sk

#A P (2000) W FATERE LMK MSEND) OERHEA. WRFTRT &2 TR FIT
MEFV | @ 52-62, PG EAL.
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8
R

SKIBT A B L - TR Es
1LEIM (PLC. 3368)

2./l (PLC. 3369)

3. hoel (PLC.3370)

4.7 Y BUAT AR (PLC.3371)
5. AXM (PLC, 3372)

6. %5 (PLC.3373)

7.2+ K= FER (PLC.33TH)
8. 7 HFR-Eaf (PLC. 3375)
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WOH HNEE FIDEEE ORRs TH 2+ 341K OF I b« 5=l orhi
#OEE OLA )

1. FUBHIC

R FIrEEE (b5 TH2-3-4[K) T, SO LEARINEN Ty 3, chbo b
ORI T 5 Filbh O 285 2010 AR E Wiz, UFTREHICDV T 2792 kA=
I ORRERL, RO A 2R EMOSERIRRIC DUV THR L.

2. Sriradels KU
SHTatRHE . 5 DD LT (2 [X SK80, 4 [Xd SK17. SK18. SK27, SK30) O 6 kSR e (K1),
B PN BRI R~ B E £ 5N T 5, THSORBICDWT LI FOFMTHIi 21T/
#1 ST

BEino. [ Ao [ER] s T it [ HEH I_ i %
16 | ke |2 | B0 | skse Y~ (5v3/1) sk TmILE
9 |2 | E s e (61 e b ()
% | 1% ST T 7RG /) B[R b (B
7 |t © [EE|orr y |P—Z IoB (BYB/1) WEE[IC e
28 T3 | 4 SKIS LEm| AV —F & (5v5/2) Bt x*ﬂtb:t U:\'m*n)
w0 | Lz e W, (.52 WL [ )
5]t Sk30 F)—TRE (D WEIAN o Goka

HRLUZMH L, HURRT 2 GEERERIGE), MR 1g (B & F—LE—A—Ic
LH, #002gDAFALE—X (HFEM 0.04mm) ZNA D, THIT 30% Dbk #K%EH 20 ~ 30cc
A, BAENAETS. N, AENA, EEERDRIC LSOOG, KREICED 0.01mm
DUFORFEBET S, CORMID ZV LY YEMWCGER S L7 — F2{F-L, REBILE, WiEsk
Tt s, BEMREERR RIS RS 2752 kA 3— e DW T, A5 AE—ZH 300 MICiEd 5 £ Tiio
Too Ffe, WMEMAOTIERD . MK RS,

3. W

[ « AHEENESEWOT T2 b - A=W E S AE—ZWBOEEN 5, WH 1gbOET
Fx b AR AEBERS (K2), GHRICRLE (B D, 6 MBORBORER, BRI M
& T B R (A, O R BRI IR EE R (A, 3 ol BREDHIAEERE (K, S I i WA EE N (L
F K AR HINIEE Rk, 7 > &t SRR RO EERE (D 7 BRI BRENRIIRELRE (RO FEHI A HEIEC ¥ fe, &z,
A ROV E NS LR (F 2RI OIS 4K SKIT THIEBTE R, C055, 3 Vi
HAFEREIRIC DV TR, RTOMBTHENLTED, EliiE £ <, 11,400~ 320,100 i /g TH %,

#2 RFHgE N OF T k- Avi— it B
x| s A% |4 FWBEA| PR FPER| 5B P e |verdm A9
P (B/g) | (B/g) (B/g) | (/g) | (/) | (/g) | (/) | (IA/g) | (/@)

21X | SkSo 1, 600 0 7, 700 6, 200 13,400 | 1,500 1, 500 6, 200 6, 200
6, 800 [ 1,700__| 58, 100 0 18,800 | 15, 400 6. 800

] 6. 100 3,100 107,000 0 22,900 | 12,200 2,210

0 5, 700 2. 800 11,400 0 0 1. 400 L, 400

0 15, 000 0 320, 100 [l 28,300 | 45000 | 28300

0 0 4,800 | 280, 800 [0 6, 400 28,700 | 19,100
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4. H¥

L0 5 IS % BT IO EERE R DS, & L TRE-> Thie. LA LESS, bwiho bhiicise
TH 3 M HRIRTIEERE (AL S S RINEN TV A AUIMLEL TW5. koT, WFhobhis, 3K
DEHHERL TW L BRI GhS,
iz, WD EHTIE A FREHIRIEERE RS BRI L TS, BRHC 41X SKIL7 Tl BRI EERE A
HHLTWARES, SKITICEBEL S HMLTWELEA SIS, SKIT TiRA 2OMRQUICTER T NS
Bk (o 2RI ol EMETES e, SKIT k7 2O LTV L EALhE,

EhiC, RN ERIHIREERE O AN MI & LT, 4 X SK18 oKl T Bl FeEERE (A o) et Rt )
<. 4 1K SK27 THRIEDMITEER (RO BN S A H 5. SKI8 OELHNC i1 F Bt JESH A Ly
Dix <. SK2T [Tl AR O RS RN E CHEBIL TV e B A 605,
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RIRRL A Lo Ek Ak
1. A RREIA R (5K17) 2, A4 I R R R A (SK27)

3, 4 S R Bk (SK1T) 4. 7 22 EEREY RS EE R I (SK27)
5. A RFEH (SK1T) 6. % UM kISR EER Ok (SK27)

7. 2 VISR EER ik (SK27) ailfi bl




HTH AR FEDEES D5 TH 23 - 4 K) OWAEWEN T,
U A Lophir, X #loli
B AR - YA (LA - )

1 @ELsic

WWERILRES IS HTES 5 PRI PRI O RS TH 2:3+4 [X) T MRERIL EOBMA Rl E s,
CNHOBMICIE, BSMEEPHELELOLH D BRONRERIT 2701, FERGE, U
F3 003 LAHHT, XEREHIT A OGUEAYRI E N LUF T, STk m LU RIR DT EIC DWW T L.
Zls, [ -EE MO TR A RSN ThNTwa CRRHME AT & RIS HOHE
LN

2. wh b aNT ik
GrialElE, SFEMBRSHTANC 6 30EL Y 2 - AL LOTHTANC 2 BB X BRI HTIC 16 SRR
Ehie, ME-iEE 1 I0RY, ChoORBICOWT, BIFOFMICH > THliE{To .

g |1t

|

g T

2-1. HA B AT

PR, EIFICE D, AR LT, SIS 10% OKERES ) Y LEBREMA, 10 BRSBTS,
ik, 46% 07 v IARRMENZ, | 0FRIGIS B, ki, SRR (IR 2.1 (S8 L 7 L s
WA HOTE) 210, IBENEEIRL, kikd 5. Ok BRLEZTTV, HGTF R R 20
B CHORRERE 9 © TRAE 1 ORIGORMZ A 20 5HBHD 2175, Kk, SoNRticEEROSY
Y EMATHRLUE, CORMIS TLAAS— FEFRL, 7LAT—F2ficlb Bl &8,
MHE g PO ERIRET AL, KA TRO.
X = BD/AC
Xt akH 1g hOFEDNIRTHE. A oI HORBOTE (@, B: @R+ 7)) >0l @), C:
BHERR 7Y 2 055, HAKHWEIRR @, D: 7Ls3i5— bhodd:hipg
Fie, HEINED R AR QIRE B A T ARA (PLC3380,3381) Z{FRIL, SRR L ICIE .

2.2, U A L

sp¥iid, HHUIED (2008) OFECH-TiTolk. CONEE, oHETy EXFalfick by >, Al
P LEL OB AT LIOEMETES L0 S5 ah B 5. eI, WE AR, W
BCHFFLTEEE VY FicFL, 7 LAKT 2001 7R ET LA LS O&MN, L
ST, T RLF— o HOVEDE X BT T 5 5 PR b R AT T L XGT-5000Type
OA&MA LT, HEOERIE, XRELSRA S0V, 1.00mAOTT YL (Rh) =% v b, X#E—LE
H5100 pom E2iE 10 pom, FRINEHZEHUE Si RINGT, BINAGEcRiEF R UL (Na) ~2 5> (W)
THdH. £, MHART—IEERSELHSIE L TOokO IR HmiRE s, ke EXY

— 43—



SHETETH S,

AT, ETRT Y EVEITY, ROSHREREET, V> P) Oy EXYRICE
WCHRIEO ST BC, K1 2 b aiEiTo 7 MR, Ty ¥ 794 Tid 50kV. 1.00mA,
E—L{E 100 p m. EENFH] 6000s, 2O ZMBBEN P3 i<, 41 > M ClE 50KV, 0.10 ~ 0.34mA (8
FhitliE), E—L{E 100 p m, BEENER 500s, 9L RWMBINR P4 (b LTI -7, SERERE, st
7 M LB E VRN T 7 Y H A 2L - 85 A—2ETIT>THEY, FEiiTHs.

2:3. X s

X BB HT TR, RIE MWD 555X ATIHMO B 2 IS F oL, et A/
YHFBTE CBIFLTHERIC Lz BRIEHE, BB odir X o b i XCT-5000Type 11 TEM
PHINERERE, BRHEEBIC AL T, TR iatE L Lz,

il BREE Y AT 2 B X TR R MiniFlex600 % (1] U fo. #elitld X BT A (Cu) 2 —7 v k.,
fhds —SoC S kRN (D/eX Ulra) Z(EH L TO%. #hERIHE, 40kV, 15mA, EFAEIE 3deg/
min, A7y 7Hi 002deg, EAIEN 3 ~ 65deg, HOLX BMEME— FICALEL, FHRARE TWE 20
EE0DiilE L.

3. SrHTEER
31, WD

dbi L. Bl LR R 2 1R d . 3K SKI 1 LU 5 GUEN G [l R & MEDLGH0 2 RO # 4 ReiA
BT &/ MH Lon 3 N7 D OB, 2 X0 SK22 74 35 f /em3. SK44 #7632 il /cm3. SK45 7% 895
# /cm3, SK87 #196 {H /cm3. SK90 2% 152 # /cm3. 3K SK11 A% 0 # /em3 THS.

#2 BEHOIHRET L A IR

32 Uy ANTIL
srift SYUTIC IV 7= BB (g)

WEOUVELGHL Rt 7 U Y (o)
BENGC T ik ()

U EJ-ih'l

(I D41R 0. 0417

Y LOET Y EL T 5**”"“{31!“'“} 3 1.21 150 0.63
oA ol o 1 - . g
. (BB g 7= 0 0 ¥ 0 334 70 0

&5 # mONIET LR BgEont I R
L e 2188 31 g
- N 2 61 13 0
SRR K D R (L O (mn.;-w D o@E 27 522 124 102 0
G en™ S 7 0 D RS 35 632 96 152 0

THELUIFTEOFEREELR 3 IORT,
SHTORR, 21X K44 i > (P205) A 19.26 ~ 4096%. A1)L7 L (CaO) #9200 ~ 45.54%, 3
£ SK11 (k1 > (P205) H%16.15 ~3241%, AL (CaD) A14.27 ~ 44.10% OffiZs Lz,

F3 U B LY IO EERAVER (mssk)

i [ Jam e = AL, | 510, | Pyly K0 | Cab | Ti0, | Wb, | Tey, | Rbo0 | SrD | V.0, | 4r0,
a 36. 38 0.22 | 36.07 [ 0.08 3,48 | 0.00 | 0.25 | 0.00 | 0.02

2 b 35. 54 0.16  45.54 | 0.08 | 2 3,08 | 0,00 | 0.18 | 0.00 | 0.00

7 I 40.96 0.3 | 2.00 | 0.24 |3 | 421 | 0.00 [0.03 |0.00 | 0.01
d 32,38 1017 | 4141 [ 015 | 182 | 6.99 | 0,01 [0.18  0.01 |0.02

e 18.26 0.59 | 16.52 | 0.27 0.47 | 6.23 0.01 [0.04 0.01 [0.04

a 32.41 1 0.50 | 10,96 [ 0.36 [0.71 [45.46 [ 0,01 [0.16 [ 0,01 [0.04

alsl b 31.53 |1.06 | 8.08| 0.55 | 0.57 | 0.05 | 0.15 | 0.02 | 0.01

2 el 17.84 .06 | 4.27 | 0.9 0. 0,01 |0.04 | 0.00 |0.02
d 26,713 0.7T4 | 14| 0.5 0. 0.00 [0.11 | 0,01 | 0.0

e 16. 15 0.75 | 44.10 | 0.22 | 1.5 0.00 [0.46 0,01  0.07




3-3. X EREH ST

# Ao, WEHIT o FoBAGUR OHOE X B HTc & 2B RO IVE R T, S0 X RO, v
> (P205) H*0.69 ~ 35.69%, AL (Ca0) A7 1.26 ~ 69.80% OiEx Lz, iz, U hily
TLLSH b, BT (S03) A%EK 21.33%. Bk (Fe203) HURA 61.86% k. L { FENHIRLH

S5hie.

B 1~ 3 X BEHaHric K D s nizmdf iz —2&, %51 X RSk b il E heaiihe
AL X BEHFTHORE, BIE (Hydroxylapatite, Ca5(PO4)3(0H)). /iRt (Calcite, CaCO3), #§%
#. (Siderite, FeCO3), {1# (Bassanite, CaS04-0.5H20), #kW]f {1 (Jarosite, KFe3(S04)2(0H)6),
Pei (Pyrite, FeS2), f# (Quartz, Si02), MERH (RMEHEGO -MTHLWEN, Albite, (NaCa)
Al(SIAN308, BXUBEEN., Anorthite. (CaNa)(S1LA)408) At Ehiz.

F4 XBREHI A BB P B TR (massh)

No. | I Ng0 | A0, [ Si0, | Py | S0, | K0 | Ca0 | Ti0, | Wab, | Fed,
1 0.00 [ 0.89 | 1,40 | 36,60 | 1.00 | 0.13 | 49.38 | 0.09 [ 2.47 895
ER 1.28 25.92 | 6.86 | 0.95 | 0.45 | 42.82 | 1.26 | 1.40 | 1574
3 1.31 0.68 | 24,08 | 1. 0.00 | 69.80 | 0.15 [ 0.48 226
1 0.00 9.50 | 28.80 | 1.52 | 0.32 | 3.04 | 0.14 | 1.33 | 6L 52
5 0.01 1618 | 14.00 | 4.16 | 0.38 | 1.28 | 0.25 | 0.05 | 60.36
[] 111 0.57 | 28.03 | 2.72 | 0.04 | 46.06 | 0.07 | 3.39 | 17.96
EN 0.97 6.53 | 2747 | 6.91 | 0.61 | 8.04 | 0.11 | 0.70 | 46.53
1 9 | 0.77 0.12 | 36.26 | 1. 0.00 | 60.96 | 0.05 | 0.75  0.82
10 0. 35 0.00  33.54 | 0.3 0.00 | 63.91 | 0.04 | 0.77  0.71
1 173 0.13 | 31.72 | 0.83 | 0.00 | 64.10 | 0.06 | 0.99 | 0.7
12 0. 69 0.03 | 32.60 | 1.66 | 0.00 | 62.67 | 0.06 | 1.32
15 0.00 10.28 | 0.87 | 21.35 | 2.05 | 4.42 | 0.16 | 0.35
17 L11 10.35 | 8.00 | 15.86 | 189 | 2.68 | 0.18 | 0.30 | b7.
18 o 0.41 0.92 | 20.98 | 1.03 | 0.00 | 80.37 | 0.12 | 1.73 | &
19 0.19 9.42 0.69 | 20, 1.85 3.08 0.25 ] 0.18 6LS6
ER 0.12 7.07 | 15.83 | 5.25 | 0.20 | 34.82 | 0.15 | 3.99 | 30.93
#5 VBRES BT £ 5 B — K
No. | & [He] e ﬁvkg—u:'r'." TG | BR[| GR AR T
1 EQ
2 k1% Ee | | @ | ©
3 K19 0 | ®
4 sK20 A | A
| 5 SK22 @] O
6 a-2[sKk25 @
8 ] ] ] o
9 ¢ % @
1o | 2% 25 @
| 11 ] Ehega ) @ Q@
12 Lkt @ o
15 sk72 A €] [¢] [e]
17 sK&7 O @ @ =}
18 -1 [sko0 [s] @
19 SKO1L iy @ 6] (6]
20 sku3 8] [E) &) Q o]
Li—&t3 T 1T T HE—Y el A BT bR
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4. HR

AR DIRST O, 2 X0 SK22 & K44, SK45, SK87. SK90 Ol T hasiikth x iz, wEm
BV, BH Ltz 1,000 WL LSS EOTTHIEA B2 L EZENT WS (REL 1997).
CORHICHS LEDES L, 5 MHOWE WO MO O H L2 FE S, 547 LIHER
MEWELETEEOEO0, HSRMEOMFEDIIOENNED SOz, MMICERELER L - Ty
ARV E BRSNS, RINE AR ERINE, WENOREICIUVT LTS L MEREITH S, Fd
LMD, PR b L &Rl E A A R LR R, SR iR AN E i F ok E OB
I &> THOEIRG B2, YIF0 AL UL -5 THVEEEPREE K EIRL TV L B A 5ha,

PR i 5 OFEO FEO B TH - oA, U BT IO (2RI X D RRO(FIEOM &
9. Ve Ao LopHikiT- 21X SK44 & 3K SK11 TR, V>, Ay LtclleMc 2l d
EFNTVSEFASLRRINE N, ThEMRRICHET SEEENSHSH5, 3K SK11 TR E DAL
WE o ftzth, BEETELVRICHRT SRS S A S5h D, XEBET T ETT- 7z 16 WEHO
56, ZIXDSKO £ SK19, SK25, 1 ~ 4 S, SKO3, w4 duiph Rl hr: SKa5 & SK90 @ 10 itk
Mok, GRBKAEAUIBICHINE N TE D, CholRRICRT SAREIED L. E52, 2 KO SKI8
L SK20, SK22, SK72, SK87 & 5 WHIC DT H, SkiIaH0 ) MHRORMEE LA LiRlIE Wiz
ol 00, B XHETHCET5 ) oz L, ENHORIETY YAFEELTVAS ERASH
Bz, Chb6 SEERBICHRT SMATHLMERE FEAGNDS, . —HIED SIZREE
EWreRAREY. RIEPARNENTED. ChS ERRMOMRSAMEL T L EWETTd 50Tk
WHLH. MBREPRHBOEES LD S RlBEHTHFEL TV ADRITHTS S, FHc 2 X0 SK72.
SK87. SK9I okl 2 NEE O Y — 7 3D THTH D . HDEX BN B0 TERNO I H T ED
TEWH, HlliO LA TERTOERTLERERIC WL, OB, GIPHERR. Mo mMmLiec
EriL &hizh o iRk L B2 505,

21X SK91 i, SAMIKADOE—7RIHT. V> OFHRE Mol SKOL ALY Y LOGHEE
Pl RRICHET 5METH BRIV EH 2 6h5,

LiEEEEHDL L, REOGFEEDHENTE 28 MA0 2 X0 SK22 & SK45, SK87, SK90. SK44, SK9,
SK18. SK19, SK20, SK25, 1~ 4 58, SK72, SK93, 3 X SK11 TH%. RASTHOMREMKT S L&,
SK22 % SK45, SK87, SK90. SKI18 & Kid TG THAMIEE N TH D, O IMTHA L IC RN RS
NTWElEWMASBL 2 EZ NS,

51 Sk

BHE - s R - IIEREE (2008) 8 X BUEIE UV e ol v BV TR B v - vy
LAk, HACEIRE 208 25 R RIS, 108-109.

BEGEY (1997) BAREMMAL BHL b A Loglt. KEBEOTHREMMEE k1 Lo#hE)] 197
216, HHUKEHL
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1. L

(LA AT(Ed 25 R TR TP (O SiEROMMTH S, Tk, P55 TH2-3-
4 KIS B FLF MR~ OB AA 5 UK HUMR Ao ks R s L. s o) i
PHUE, WEHRRIC DV THRE LIz, &5, FICHREWRA R TIER 2 & RIS, #E08pHs
FbhTwa (PRSI,

2. MRSk

aUEHE, TR « PN E N7 BOECD U 16 3UR L. HERIPAE A 16 BB TH 5. B
LUFRR I, FTARE ST~ e 3 CF Higi SX51 205 | Bk & ILP IR0 2 £ A-1 Hu SK6.
SK14.552 7 5% | at#, 2 [£ A-2 #4 SK20 & SD3 05 3 i 2 1€ E-1 Hili SK72 & SK8T 2545 1 ik,
3BCCHR SX21 (SK23) & SK27 5 | ilH, R~ 2 KA1 HIS{SKT1 205 13, e
2 [AE-1 Higi SS27 405 2 5l WA 0D 2 [X E- 1 g SPBY & 3 (X EMiyi SS41 v 5 4% | adFMRINE e,

HERIPALENE, LU~ 2 1K B-1 M SKS1 705 1 WbH, 4 K@M SKI8 205 1 3, L
FIHECTHEID 2 (X A-2 Hi5T SK44 05 1 0B, 2 [X E-1 M SK72, SK87, SD7#'5 1 W, 2K E2 it
#1SDI0 & SD11 5% 1 abH, 3K BHIGHISKLL 205 1 alE 4 K@i SK14, SDI 5 1 adH, T
PRI ~HEK D 2 X A-2 Hirs SK45 05 1 &l iU 2 X A-2 {15 SK22 05 1 b, 2 X E-1 M
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PR, AR L, AL, HE, ERLED &L LokiERE (SD). G- AR - SRR (SS). BT
3 (SP), FERSFWILNL (SX) THB. aeld, WM RS Ik THRINE hz,

Hemiakkl okt A LA -F X THrof. BaE 100ce (22Tl 0.5mm HOfii% VL Tkt Lz,
KRR RO E X TREE, 2R FTitof. IFomEE. EERE—-8NEHL TV T
51 MAKEAEEDEORTIEL LTHA, 1 KbV L Lz, EBLEASILI 42
FIIREEABEL. o, BRHHOMk,. Ao s 2k, TREOS S0, ENoMk. &
FizirfL iz, st mER T ERiE. 29 () TRUE WER, BFhAARA2cRTEhTV S,

3. W

Tl LA, AR T REHEN O« X AVl L~ 7 MU A 1 - IS8 2 S8, 1aER
OF FYRHIT L. TER, YAK ATEH, 7 IR S0, FFORE, e AYLIE A=
F I, Hrvaviif, AR, TR 1 . SAMMTIEA T AR RLLR
YRR, YV TRRK, FAY A =T A RE, KRN BRE, A BH SRR SR
LA S A A AR - BUER T GEND . o BB - BHEB) « BE - BYEEIRE « BHERE T GRIY).
A4 LERIEHT GRR), =/ anVYEBHEA SR, FrevmiliT, 245 P, F 8 7Rt
FOHVELT, ADME T, SR hRF T, Ba Y ZMET. NFIEiE. 2SI
T/FFYIBAT, R A TYRET SR BRI, VP T T A F AR ETRE, IFVSF
JERE, FF MBI BEIE, /2 7AREF, Y ONaSHTE, 2 RUANDSEF, 7 AR
AV ELRH T, YTLY BT, FAMT - BT, FARE T, IYEF. oV ERE, 2hY
T R 36 SRR, i 49 S REEN SN (R 1 ~ 4), TR B EONHEERES T X o
TR0 A, FETEIRIEAS I C ROHIZZIEN Y T8 % 1= b BRI I < [ ARHE 2 — BE 2 i TRRES (LAl
Sk L, Eie, ANPRELSHTIZ, FUBMRKE B SRS, FEONEAE L,
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