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RS RARBARE S HAD, BRIV TR THAS L PREOMTICENS Al L
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TRESUL RS SR SHI T LR OB & n/se odic, BEKILSERALDRS, B
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MR Pl e SN ORBUE R AR A S LA TEH LI TV A,

€I, BRFEROFHAERARE S h—-ERARBKIC S WTL, MAREYT- TLRO
RHFEEET 5 & & 410, SRS N R EHQICKILA 5 25 & BIFENEE T - TRET
7S OREAAR L, BOFERICE T TR AR T B LIkt BSOS R &7 1
i, HEZ Yo Fo F8Z U F, HTZ U F, J57U» FOAMETES,

2. THoOME

(1) H8ZUw F

H8# U FCiR, FREDKEEFREL DBELRS I E, SFORKAE2m, LR,
Wot (RMY32m), OB KLKE (BF2cm), BEL (BF8m, ELXE, Wi
o IoREHRAKIIKE (BF12cm, LK), et FF17cn), BREEGSELCRKEERRL
Nt Y8 cn, BOORARE o, HHOBKEIm), Bt (FH518m, LLELIE,
BEEGRCVBEL MFEdom, LR, B0+ (BF20m LVWN) #Z5605 (R1).
(2) F87UwF

F87Uw FCit, FRiEO@E: (RH20emil ), SRR KLRE (L1 cn), B+
(R 3om, LXKD, WEMEKUKE MT13m, LKE, 8OL (B528m), BROELY
L EUBEL (BF don, BOORKE Im, GHEHFORKE2m, HELWR), @EE6
RUNBEL (¥ 24cn, LK) #@0H5n5 (B2),

3) HIZ VD F

H7 7Yy FTit, FRLEDBEL MFI0mElE, LX), BE5 - KERNKULKE
(MF17cm, LK, Bt (F¥15m), BROERICTCHEL (HE13m, ERORKAE
m, HHOBKEGm), BEEERLVBEL (547w, LLELWM, REMEEGE &8
ot (R13ca, BHEOBAE Im), KS2BEL (MH20c0, LLELVIED, WL %7098
Bt (REF33em, LV, KESBEOHNKNKES GUBOL (B¥22e, LVE, W8
fat (Filben) BHHNS (R3)e ChHEDI L, REMHETRLMEHSL MFICAET
Ba&E ORIl sh T s,
) I5799F

J570w FTit, FRELDBEL (BF0ablE, LM, KEPLHEOHNKIIKYE
SUlBEt (2o, LVED, Bt (HE0ce, LNLE, & FKESs- 280 (BK
10cm, LNVak), BOEFRLDKBEL (BH0n, BHOBKE ), REEERT DS
t (¥, BEORAEIm, LLELIR, Gl OUKES < SrRBE - (RK21
co, LIM) ##H5Hh%E (B4). ShHOh, BB TIEL DM »HMEHE S LUl
B QR DB = h T B,
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—HEBAMBFIC BT, KT FAEGHETY, 77 5ORKREES LUF7 5T O%REO
HBHAAT = Ao KIIA T ARFHOHB - ARFHEL, HT XV FBESI 570y P2
ARBVTHRAMIC Senl LIHIRENAHAHO IS, SakXORa0MBTESL, FHOTR
XROHEN TH D,

1) BURH5 g % PRk,

2) BEBKPIC LD RS BRE,

3) B0TCHEEREN.

4) S LD 1/4—1/8naDECT % B,

5) ELBE T T, JaUl T AORIERN LEL RS,
(2) PR

HT 7y FIZsi 5 KIUH 5 A RGO RE, £4 Y75 AL TRSGIC, ZORRYHE]
AT, SOHATIE, BEETS0 T TERTHRROV DY 537 L RH 5 25808
5h5, KILAZ ARBHETINCL- 242 (1.6%), COMRICENR T ILEN S ATH
B HhET7SORKREOS SR SE L BN S, FAGHOPREY 5 A, REES
27, 23, 17, 2L T3R1EEETN T, COIHLEREITO 1 2, @EERRe R 2R
CRELABEERYS 208D N5,

J 570 P, BRES 5 10PN S 20 a0 5 A0BB Y -7 5@B0 6h b, il
T GhE TEET L L, ChoOkUH 7 AR NEE 6 THES Hh 477 FIChkT ik
AL

4. MEHTEE

(1) BERE & Mk

T 75 L OFRERMEY @ ES ¢ A0, BE-EBIHEER (BH, 1972, 1993) £ kD
B ROMELT-7ce WENR LA, 7752 LT@ESBNE, 77 50BKE
MOTEESEC L ELGNAH Y ) o FORMES2, FRY U » FORBES 1, HT 7V
o FORBET2, 23, 17, 11, 1, #LT] 57Uy FORERLO 8 ATHS.

(2) MERET

H8 7V o FORBES 2121, ERHE LT (100) mOREL R Lfa & Miga s
SEhTWA, #AEG (y) ARG ) OBITEREL, 1.703-1.70721.675-1.680TH 5,
F87U» FORBES LI, il : L TROSVIGZ, #NEh, HENL, ANASAEE
nTwAH, BEWE (;) 2fAME (n) ORITERR, 1.705-1.71121.676-1.683CH%5,

H7# 0 FRE&ES201CR, BEHL L TRANGORD,, WHEECH Y5/ HEHICHM
A& EN TS, BHWE (1) SAA (n) OMIFTER, 1.707-1.714 (modal range:
L710-1.714) £1.672—1,683CH 5, AEHES IS NS E8P & LT, #HHR, AME,
BEEOOIES, PRIV VESRENTH S, AW () 2ANE () OEFTEL,
1.708-1.712 £ 1.673—1.680Td %,

HT70 s FREEBZITICE, G840 L THARECANEAEERTWS, HITHE (1)
LFPIE (nd) ORBTRIL, 1.709-1.715L1.671-1.679CH 5, ABESINEEThEKLTS
A (n) ©REHFEE, 1.499-1.501 (mode: 1.500) THAH, HFMy: L Tk, MPYH, BER, #
HEELS K bpicEEh Tnh, SFES 1ol B L L CHAMEOIR,, HAEES
A5 VE, FRCICPROANASETh TV S, BHER () ORFER, 1.702-1.710
THb,
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I1570y FORBESIICEENLKUAF A (n) ORITEE, 1,500-1,505TH %5, dik
#iL T, BAMAORPHEMEESN Y S VRASEh TV, BAME () ORBITRIL,
1.708-1.712TH Ha

5. BR-TET 7T LORE

H3 7Yy FORBMES 207751, B, EEBO#NLEbE, RAMLOBE #5Mn
LHAEORFEL Y 05, 84,35 5HFEAMCPRETRILA LS G L AKILESER
(DKP, BIfH - #i3k, 1979, 1092) CWEx B, F87 U v FORMES | OF 73k, DKP &
ORI, TEHORAEHE, PEAG (p) LANT (n) ORFELERD, 2Mnaba
AT 7 5 8 (Ag-Nm Group, Fik, 1990) OLFhalcRES S,

H7 70 o FRHESOF 720 TH, ChETl®ATbhTwiv, £2C, CCT
2 [—HEEEE (IcP)) LEIPFATE( S XIcT 5, BBEBBICEENAT 71k, ANE
ZHtrs b, BTG & MAGORITHR L R0, 41~ 4 ATHEIICHED Kl S L 2ol
ARHET (Hr-HP, #3F, 1962, #1976, KE5, 1986) 741893, 1~3. 25 F 010 ek 1l
MO L 2REIEE T 7 5 (Ag-K, ¥, 1962, %K, 1976) 0tk B aREMAT T b
Ha0N5, RHHEFITICLRBEHRE L7 7 SHFSRHORS,

H77U 9 FEBR&ETUICSEhHKIUN T AL, BECPANELICRHRLERO, #2.4~
2,55 FMICMAM OB R AN T 54 S L08R To KUK (AT, BTH - $F, 1992) 12k
THEEZONS, RRES 1 ICEThEF7IHTFOIE, KIS ALEFGIZoWTIE,
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L THEN ISR KL A SO L A SRR 1 6 (As-Ok 1, shifliZa, 1984, WIH -
. 1992) F IS 3~ 1 ATRETICBRJOLS 5 I L AR AR (As-YP, Wik
1962, BRI - $73F, 1992) ICdikd LAl E 2 bh b,

1570y FORBESNICEENDT 7 FI220TE, KA 5 ADHEES RIFES G2 @
PEORTRE L6, As-YPICHRTHLH2HND,

Th, SOHICRERREEHVCTI 570 0 FORBO 51/8mk HhBEOKEVWF7IHT
20T, BMFT-70, ZORE, RBHS 5230 < RBRLARAERE (BAE 6m) 5
Al EABEHER 100 ICIER L C RIBL BBOEE URKEIZm) PEAORET BAE
19mm) %34 <B@HHN, BREES 5 3G AHAII2V\ TR, ZORBELERZE 2 6#H
5, 004 AHICBIR KA G L = BRE 1 775 (Nm-1, MEIBEEHES L—7, 1962,
b, BIH - @, 1992) OIERSELOR L, $ARBET I LOLSTALETOY b, HE
RISV TH 6 B BICHER KD 6 L oS v EFRRT 75 (Hr-FP, #JF, 1962,
$ir1, 1986, P, 1989, ETE - HH, 1992) CgkET SRS ELONS, EARBEELIC
DULTiHE, ZOEHP 51128 (K 3) FICRE KL S L 2% 7 75 (As-Kk, T,
1991, 195) kT Bkl AE L Hbhd, BEREICSVTAs-Kk i, GBI IIC
BuTlB ST (RRKY - SRR, RAETH, ChoDF 73 20T, &
LICRBAIREMEZ Y%7 T, AEMETHLEIETES 0,

®MF AL, LXMPbIZ DKP, L KB4 Ag-Nm Group D\ hd, LWMIREHID 1P &
Hr-HP #5003 Ag-K, LUMMIEMFIZ AT, L VIIZ As-YP (13412 As-Sr &5
As-Ok1#&EhAafEH L H5), LNMHPIZ Nm-1, L IRHIC He-FP & As—Kk OFFK
LD L ELGNS, Lit-T, LUBSLULUBSGRIBShAESRE, dad bt
Hr-HP £ BT As-YP L 0 FhE, &< IC ATRRKBEO FH6 EichbTeBEILNE,
& DI IR S BT RREATT D 2 S0 kD, k0% ORET 7 5 ORIRN LB T
EHAEELRENAT S,
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6. 4

—MERARMIC T, RS, KL S ARG O R REL T ZOBR, T
fz L D RINEHEL (DKP, #4.3~5.55%4i), k{77758 (Ag-Nm Group), —HEHE
i IcP), BEHRAMED (Hr-HP, #4.1~4 AFFEH) 552 REERT 75 (Ag-K, #3.1
~3.2F R}, WS Tn KUK (AT, #92.4~2. 55400, RMIANAET (As-YP, #1.3~
LAKFERD, BR® 1775 (Nm-1, #5,000%8), #&=v EFERT75 (Hr-FP, 6 fit
o), WEIT 75 (As-Kk, 1128%) 2 X0 (0775 ORKENLRETLC LT
o, BMNECLVBESAELUES LU LV@» Sl Sh o a RO, oL d
Hr-HP &0 Ef2T As-YP LD FtE, &< ICAT RREBHEO T, O EfichdTLE 2 0N/,

TR BREBC BT, FUENIZS r Wl sV CR 3 2 AT L ORIMBIR S ik
Shi-fil (B0 - R, 1996) A5, LiLSEOFNL, 2610 OlMTE  ORliy 75
- T, LDHESRIBGER UEORESTRETH A L HRL - L TASLERE L,

B3k

WA (1962) BISRMALTE SIREOMICEE. FELFHE HAFEE 10, p.1-79.

FIBIk (1972) FAEG - AEORIFRIC LS 77 30RE - 770700029 —OKE0E
. WPARRWE, 11, p.254-269,

FEm A (1979) BARUL AT EOM IS ROTE T 75 M. $HFY +—+ b, no.53, p.
41-52.

Fibpid (1993) BE—ENBIRNEYE. BARMRELE TR ik - e s
#itk |, p.138-148,

BEHIESR (1943) PAKO—AOERICEVT. WALBEEE®RE, 3, p1-140,

MR - B F - bk - WAFEM - RER (1995) BN, BT SR B KRR
THEF & AF KR h OB RO i B TR ST LA CHER. Bl 34, p.
477379,

Bl O — ARES L—T7 (1965) BIRO—A - Tl k. SFEmlE, 378,

WIEH F - FTEBIK (1976) DRSS fid 5 KUK — 45 8 Tn KIMIKDRER L ZOEHK. BHoE, 46,
P. 339347,

OTE - SRS (1992) JOLIKT R 5 A BERUASEHIRS, 276 p.

BT FEDIR - bEE L - RMEIE - BRI (1984) 77 F L BABEE - EEFIRIC
METsF7I0Nr0s —, &OCEHHEEE R S0+ A 0FEREE AT - B A
f. p.865-928,

KB (1986) BERKIL. BAOME TR Y | SEEE L6 TBI%R |, p. 222224,

Wr - (1986) A v EEEFA - FPRTO LS L AER. RERETEALE ML
IGCHERA - 4 R IREE - SRECH MRS |, p. 103119,

S % (1989) 6 RIS BT SHE KO 2 EOMEKE 2O KR, BORFR, 27, p.297-
312,

RE & (1991) EEXLOE VTS, EAEEMR, no.53, p.2-7.

W # (1995) 77 F 463 & AEMILOERE. @RETIE, H2AR, p.22-46.

WH % (1996) BIRMA ~ BRI IEORBET 7 5 OMHE - & CHER 1 F 77 L0 ki
DF 7 FEOVT-. AHBAFINERTRY N RENEN, 7, p. 256-267.

BASE (1990) 77020/ 095205 FMOMKE. HEl, 99, p.60-75.

SRIES (1976) %A =< DRI MM, 23dp.

SN PRER e~ L— (1966 ) R RZM O L8 O RIEE & 0Bl LKo" C
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HEAC - HADH IR O CHEMRXXM -, MBI, 82, p. 8 -0,
SRR v —7 (1966 b) SR - FEERIFRIROBMLORE - £ CBRRFAEO
RS IEIs o T, SR, 8, p.76-T79.
Wi - B B (1996) WRESSRAURON T 2o i i R o 3 AR HUS — Hat) IR SR A
ORBE. WEEY, no.37, p.1-22.

1 HT7Yy FOKIINT T ARG RER ®2 ]57Uy FOKWHZ ALGHESR
W bw md pm O Fi ®E bw md pm EOM &F

1 0 4 4 242 250 0 1 1 1 247 250
3 0 3 0 247 50 1 1 3 2 244 250
5 0 0 2 248 250 3 1 7 8 23 250
7 1 0 2 247 50 5 0 21 12 217 250
9 1 0 1 248 50 7 1 12 [ 231 250
11 4 0 1 245 250 9 0 3 8 239 250
13 1 0 1 248 250 11 2 2 8 238 250
15 0 0 1 249 250 13 4 2 1 243 250
170z 2 26 250 ey
19 0 ¢ 1 29 250 bw : SV 7R, md: A, pm: BHEL
21 1] 0 1 249 250
23 0 4 0 246 250
25 0 1] 1 249 250
27 0 1 0 249 250

HF R

bw : SV T7E, md: PR, pm: 6T,

#®3 RiTRMESR

g BB KWHF () [ ) BT ) DA (ns)

H8 2 - 1.703-1.707 1.675-1.680

opx > c;;x >ho 1.705~1.711 1.676-1,683

4 apx > cpx,al, (he)  1.702-1.710 M
" e bi, opx) - -
HT 17 = opx > ho 1.709-1.715 1.671- 1L 679
HT 23 - opx > ho, cpx, (o) 1.708-1.712 1.673-1.680
HT 29 - opx > epx, o, ho 1.707-1.714 1.672-1.683
(1.710-1.714)

15 1n 1.500-1.505  opx > epx, ol 1.708-1.712 =

gl KN Z A, ol: 5w, opx : MG, cpx : IREHEE, ho : MPUE, bi: MMM,
Eo () @BRoPins besRT.

MirROmER, RE--ERNRHTEREE (#1972, 1093) X5,

() : mode #3 L0F modal range.
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6) HAR (AAFF) hicFBL TIN5 — FER

7) Hag - B

WlsElE, A FFHa O BBhH K- Hesk o 5 M EEREGE & 5 L 2R @ L L, 10015 O RESAREE T
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AEBOKEE P T, W8 g hORMHEREEE A RO,

Eiz, BLESEFIC OV TS OISO T L &l ORI FEY (REHNRKEERE | 8
BN ORPEEE, W 107 g) 0T, AR TEIE | adbiz ) OB EEERY B
L. AAFE (AAF) OBRBERTL2, AL rmitlle, #0048, 7<¥y®E (5
HHE - SR (110,75, 373 HEIE0.30THE S,

1. FHEER

() o e

SIATRUE A SRR S h 2 R EERA O S EBFRLL FO L 50T 5, ChHOFMBHZOWTE
BTV, EOBRAER BEUET~HIETL A, EEXSREC oV TR A TRT,
Of =81

FUEKE, AAFEE (HLICAAFR), T2 0EA (FHYREY), BAAT
O 28 - 2 riED

ARXUWE (AFTBAX T ) a9F 2 0F 0@, YETR), FTHHE (BLicAxy
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A 8= ZOfh]
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