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AR C-2 (R C R . AUk C-7 (18/8) @ 5 &kHC aiﬂ%)\LLU‘J77\0) HATERHEE 21T > 720 WIEDOMGIL, 77 T
SRR ) & S L T 72 1/8-1/16mmbi T 0 KILA T A TH B0 JEE. mEZECEEIIEREEE (EF, 19937% &)
2& 5,

(2) HsERER
JEATERTE DRER 2 3K 2 1R T o RISHAZ L IZHER R Z Rl § %o

1) #FA-3
KA T A (34KF) DJEPTE (n) Drangeldl499-1511TH 5. D% (33%F) 1En:1499-1502C. T HTH» (1
#F) Hn:l1511TH A,

2) #FA-8
KINA S A (30KF) DEFTEE (n) @ range 131499-1502TH 5

3) K B-18
KINAT S A (BLKT) OJEIE (n) @ range 131.499-1501TdH %,

4) @WK C-2
KA T A (38KF) OIEITE (n) Drangeld1499-1513TH 5, JEITEREEIZH S 22 12bimodal T2 ¥ . n:1.499-1.501 (18
Fi7) & n:1509-1513 (20KT) 225 7% %,

5) #WEC-7
KWL Z A (BLRT) OIBITER (n) Drangeld1499-1502TH 5o

4. EE

AEA-3 (R AR, BB A-8 (BB, SFB-2 (W BRE) 3. &N KLT T ADE, TOMRER MM,
HIEMOMAGDE, GINLBOREE, T LTEINL KNG T ZADREIFFFER EN S, HWIZIREIZ L BT
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L SN T WD, SNSRI, F2907ERTNH A ZE (Lo 7208 B A V7 7 RIEOIG B AT KBRHEREY  (A-Tto,
IRAF, 1956, Fe4k, 1969, HTHI - #1976, 2003, #aAiTA», 1987, #ilndE2, 1993, (T, 1995, F.H, 2010) O
BE—HLTBY, WINOBEL @IR) bA-TollHRLTWELEEZ LN,

B, AEA-3 (B ARE) ThI»ICHH SNZBEIERLLECKILT T AoV TIE, EOEITEREED 5 % B
WEA (Ke-M, #9 46004E80, HTH - #rdk, 1992, 2003, 2011, BLEF, 2002, FH, 20067 &) 22D IhomHito s 7
FIZHET 2R < IRILOREI OB Y A E TR 2 B D,

AEC-2 (BRPCR) &, BAT ARV KLIK (K-Ah, #73004505, WTH - #HHi32, 1978, WTH - #iF, 1992, 2003
2011) ZHEBOT L HEEONTVET G ADREETN T b, TORELGHROII, KIWT T AOPRBREOBITEE, EiH
WoOMAEDLEN S, BEPICIZK-ANBEO T 7 7R THE L EEN T L LB SN D, 7272 L., JEIEENERN RO
BREOKLT T AW TIE, TOIE %+%ﬁtﬁ@@%®n7wﬂwvx#ﬁﬂ¢’Wb%ﬂé t#% A-TtolZ 3k
TEHELEEZOLND, L7z205o T, A-Ttox S He @B/ L DRI L. MBI L T AP CTK-AhZ B AA7ZZ & 253
EEND,

REC-7 (188) IZHFNLHKNTT ROV TIE, ZORERLTR. S OIBITRGEE2S . A-TtolgiiE ZE2 b b,

AR B-16 (245) &, MoBUE L B o THIR 2 2SS BAR TR ARV VIRBEA TN T AR L EFTNTwDH, 20
AECEEINL T 7RIS LTI, FL28TERICHB KL, S L BIERET 75 (Sz-S, /Mk, 1982, 1986, 7
fh, 1990, 1994, MTHT - ik, 1992, 2003, 2010, BLEF, 2002) OWFEMED H 5 A5, BRAYIZA-TolZiE <« A-Tto & Sz-S?

WCABEBKIURT 798D 5 2 Ehs, KILWT T AR A ORIEMEZT>CT 7 I ORIEMBEL N 1 S5 LFN
Hbo

A B-18 (25/8) 13, BLIKIIT T ADFERTHT S SIZEITEFE2 S A-Itol2IFDO T 7 TR THE L EEN T 5
EEZLND,

5. &8
T 7 TN ORGSR, R A JE, WET B IR, B CE. B XU, BB A KBRHERED (Alto, F2954ERT)
BOT7IRFVPELEENTEY, 188 (MBI HERY ?) 120 A-TtoBIEO T 7 FRTFAEFN TS Z LA LRI
ol LzH o T, REIHTHRE SNZER WIR) 1220 TiE, WFRHA-TolZHERELTWwWAEE L LN, B, I
WA RBICEZFERHLT 77 (Ke-M, $94,6004F01) 25D FTHIEHE T, B C IR T # A v KUK (K-Ah, #7,3004EH)
WHERT 27 7 THTREZTNTVDEH, TS ITERIEOREIOBIZHL Y ;AT N REEDE 2 b s,

B2k 77 IRIMGHRER

B A2 )7 KA 7 A
Ak Hi O R - - ) %5

T PN & A =)
A-3 RN ok bw, pm (fb) , md  HEEED, P8, 18, WK opx, cpx AR (KA : 2. 8mm) .
A-8 Ve B e ook bw, pm (fb) , md  MEEFEH], ¥4, #, WK opx, cpx B R (kg 2.1m) .
B-2 B g ok bw, pm (fb) , md  ME@FH, ¥4, 1, WK opx, cpx BEOLE (eRER 1 9mm) .
B-16  24)§ : Sz-S? iJE * Moo2.6 ok pm (sp, fb) , bw [, MEAFEY opx>epx
B-18 25/ : A-Ito? Aok bw, pm (fb) , md HEEFEH, ¥, ), HK (opx) Wb (KA : 2. 2mm) .

WEDHT Y HEFEY) 2 BATERLRZ.

c-2 MR C sk bwdpm (sp) wre, 18, mEaEY, A opX, Ccpx B A Ui RPE 2 1. 3mm) .
Cc-7 18)iF : Hi g~V HERT 2 * bw, pm (fb) , md HEEEY, ¥, 18, HK  opx, (cpx) BAERRE.

sk 1 b KT, ek o U, ek s HURREE, % D70
B RBEDOHEALIE, mm. bw : STV md 0 R pm o AL, sp o AR VR, Fb o REERCIR, sc: A=y L
EIY (BRIELISL) (L, opx : RITHEA, cpx : BADEA, am: ARA. () FZEADRNI EERT.
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H 3K HITRPWAERG R

Kbt 775 ke — ik
JEHT= (n) B R T4
A-3 1.499-1.511 34 AR
(1. 499-1.502) (33)
(1.511) (1)
A-8 1. 499-1. 502 30 K
B-18 1.499-1. 501 31 ARG
Cc-2 1.499-1.513 38 s
(1.499-1.501) (18)
(1.509-1.513) (20)
C-7 1.499-1. 502 31 ARG
< 34 0 O AR I BT~ SERT AR T T T e >
B 1 (Sz-1, AD1914) 1.511-1. 515 D, 2), 3
TR (ke-SmK, AD1717)  1.511-1.515 D, 2), 3
B3 (Sz-3, 14T04EfX) 1.510-1.515 D, 2), 3)
TR (Kr-M, 4.6 k.y.BP) 1.508-1.511 D, 2, 3)
55 (Sz-5, 5.6 k.y.BP) 1.509-1.515 D, 2), 3
wm#E (Tk, 6.4 k.y.BP) 1.501-1. 502 D, 2), 3)
WRT HAY (K-Ah, 7.3 k.y.BP) 1.506-1.512 D, 2), 3)
BB 11 (Sz-11, 8.0 k.y.BP) 1.513-1.517 D, 2), 3
LS TEEE  (Sz-S, 12.8 k.y.BP) 1.509-1.513 D, 2), 3
B (Mj, 19.1 k.y.BP) 1.499-1. 503 D, 2), 3)
BEAF  (A-Tto, 29 k.y.BP) 1.498-1.501 D, 2), 3)
IR (A-Fm, 31 k.y.BP) 1.499-1. 502 D, 2), 3)
R KE  (A-0t, 32.5 k.y.BP) 1.499-1. 501 D, 2), 3)
mERAEA  (A-Iw, 45-50 k.y.BP) 1.497-1. 500 1), 2), 3)
WARFEIR  (K-Tz, 95 k.y.BP) 1. 497-1. 499 1
ff% (Ata, 105 k.y.BP) 1.508-1.511 i)

1) BTE - FTE (1992, 2003) , 2) o BLEF (2002) , 3) R (2006) .
() :modal range.

AR IR 2SR AT R

1)« BOET B IR KA R B X D IR — e A A SR e k.

ik

SeACERE (1969) FENL S s oo M B & oK ERE Y. HEME, 75, pA425-442.

HEA (1993) mEEZLEUR TRl gD, ARSI ESR [HUAE S ITE 2], pl149-158.

WHRT - BB 78 - PRk - FHED - TR (1995) BIUM, 28RV T ZRIEO KRB TEA & AT KR H O bk
(LB RO ST E R HTEIC & B “C MR, SHEIURII%E, 34, p.377-379.

AR (1982) BB KILOMWE. I COWIEDORRE L SHOMBE. Kill, 27, p277-292.

ANHRIT S (1986) B KILIDTERE & K. SCERARHIIE BRI EREBIIITE [ IOLME IS PE D BRI (K Ss) ofF
HERE] (Wels mHER), p137-163.

WTHEE - Bk (1976) JLIIZ5A T 2 KILK — 6B T KIWK DS & Z07Eae. Fi4E, 46, p339-347.

HTHHPE - FibEEge (1978) BIUINAR AT V7 I BEH L2 BT 7 5 — 7 # ARV KK, S0UAEHISE, 17, p.143-163.
MTEEE - BrbpE g (1992) TXILIKT b9 AL B KS WS, 276p.
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WTH: - Frdfprgk (2003) T KILIK T b7 AL HECRA MRS, 336p.

MTHEE - #rfemrk (2011) [Hm AT ~ 7 A BRI 1 sECRFE MRS, 336p.

AARIET - AR - AR - PHHISEET (1987) 48K Tn KK (AT) o “CAEMR. SIUALHIZE, 26, p.79-83

Bl (1990) HEH RO RO REKIZ A AT HHFFE - BEEEE A QWK OFEH & Ak - EIRBRFEAREE L ¥ —
Wshspl e, 35

HiIL (1994) BBT 7 7 —J@iF - 504 B KILIKORE AL SCRA R AT E: (—fifge C) WIJERCRas & [HE B
2BV B VAL I QAR IR 2B $ & BB m9if2E |, p.1-20

FPOPHESR - ARARIE - ARG - A B - ZHME - P §E (1993) MWEMPE 2 & > a7 502 v 7z AT KILKIE H
EROFME - & v 7 O VIIEBRE RSN EN & 2 A LR o “C MR, MM, 99, p.787-798.

HEPFE (2002) BEILINIC AT 2 ik 3 AR O 7 7 7 OFRAIINEgE. S00RTZE, 41, p.311-316.

FAR =B (1956) 575700 1 #EIXNE [E ] b X OFNE. EHA, 19p.

FLH (2006) #3k#EH & € DRI AT B 7 77 CKRIWK), #RT MR S AZB S [k g R Z ], p.609-
629.

FLHf (2010) SEHriHEREY & 7 7 . RRHFEE] - iR [REEEAROZNE 1 IHadk ] FAREE, p77-102

;7‘& X

IH

< SNy
P

AN

SEHC- 2
N T R e s

0.2mm

Ry I B I O N T IVELH S A

—AREBC BT BT 7 7 OBMETE (Ei#h)
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. WeO—FEHICS T DEIERR S Hh

1. ILHIC

TPEERR IR IE . M OMBINICEEEE (SIO) PER LD DT, Mhsinizd L b7y 2AEomiba (772 - 4/5—
V) &7 o THEHRIZEAAMIZE > TV B REWERRAIITIE, Z oz iR tiER & oMl L CRE - E&3 57
BETHY, A AZIELDET B A AFREIMY O EDS X O - HEROHEE R SIISH SN T»a (210, 2000, #2140,
2009)

2. ##

TSN, AEOSAE~12/E5 X U B # S0 11E~25E 7 L L S N 7251308Th 5o SURHREUE T 2 0T 0
RN B X OBREMRICR T, %8, 77509 5Sz-118S2-SIZ DWW Tid, BHPHRERNZ S5z 0T
&, JEPEAE R EOIYLESHNI L A FZEIITDOIL TR,

3. #E

MWERAOME L e, I A% (FR, 1976) #HW T, ROFIETIT-> 72,

1) 30k % 105C T24MRIE M (Hdz)

2) BB L g I LIEER40 u mD AT A ¥ — X% #5002g 01 (0.1mg DR THE)

3) BAIFIRALE (550C - 6 BRf) 12 X 2 BiA K Lr
4) FBEPKIESS (300W - 42KHz - 10571) 12 & %48k

5) VRESEEIC X 520 um LU OBk F iR
6) HAHK (A4 Fv b) FIZTELTTLNT — MEK

7) MR - R

L. 400 OMMICHEMEE T T, B 3124 AEHEY OB IC R T 2 BB AL R L L CfTo 7. ML, 77T
A X — ZMEEAA00LL EI 7 B F TIT o720 ZAUKIZIZ T LT — b 1 BT ORBEICH YT 5. K lghzh ol T AL~
MBS, RS NI R L 79 A — AEBOEE ST R L g PO EERRAEL E R 7o

T, BLGGEEIC O TR ZOMBISHBORIEE 102 1KE) & SEWOWRERE GBI EEERE 1l d 72 ) ofi
Wik E) %2000 C. BT CRIE Land 72 ) ofifhA s HH L, 22X ). S oKL o L5 g
HEREREARMICESZ L2 EDTESL (KIL, 20000, &7 HEHI DWW, WM EAEROHEEMD 5 K5 EEED L
BLOAT TR (AF57BESTEBOELES) R,

4. HFER
(1) JER
M SN EERR RO S EEIILUTOEB Y TH L, TNLEDOHEFICOVWTERZITV, TOMEZRIBLIOKIL .,
B2 1R L7ze FERGEFICOWTCHMBETE LR,
EEND
g, FERE, ZAXE (BOIWCAAXE), VYoV EA (FHAYVIERE), v o2HKEB (KD, BY¥ 147
(£ A Bt- & 7 iiEH)
XFrER (XA Y T - ) v FayFUH, YR AFYER (BYI2AYTEAFTHE) ., T~ R
B (FHBEF~FFHHE - FOEFEHLRE) . IV IFFEHE (FHEI Y aFYEic L), ROES
(1 A FF— 2 f)
TR BRI, BIREERE (B O I AR R) . ZEiRE, RoHES
(BA)
RUFIR (LA FE). Foil
(2R EEFRAR DM IR
1) A#tirn (M1)
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THrol12/E GRS, 14) Tk, AW ERIS RS (s, AAFREL, 72 79 A, AF 7, F< X9
FHIRL, A F T, BXUEAR (o) 2o, 118 GUELL 12) 25108 GUEH0) 12 Tid, 9%
FEEL A S ERIARIEICEML, FYESHIL TS, 9 GIE7~9 256k GRS, 49 12 iz, 29
i, A FrEpAEm 2R L. 68 EE (BB 3) TREAR (BEEH) o< 328 (L 2/ FE) PHEBLTwa,
5BRE (K 2) T, BBOARBEOGEESRIE SN, WL PETH L, 5AE GE 1) Tt HWEERA)
BEAEHIBEN Doz BLLSEBOWTEEERICL DL, BBURAFATIHMB LAV HiRSELTH), &<
211/~ 8 @ T A Y E TSR B B IS B L T 5,

2) B (K 2)

ThEo25kE GRAEHNS) Tld. AAXEI, v 7 HEA. A 2FB &4 7. FRFFEHEL I v aPrERe &t
ENTZD, WITNBPETH L, A ABB YA TIE AT VEIEUL TBY, K ORM MR 2 & T S L5 40
%\, 2418 GRENG) 7225228 GUEH4) 1220 Tk, I VB, FEBERASHE L, FYFFFEHilizmd L Twb, 218
(FEH2, 13) 5 198 GURHL0) 122 Tk, FF P08l ., A9 iR, 2 77 SiFmHE L w5, 178 GR
B9 22513k GRS ) 12 Tid. AP EIBASKIFICHEM L., 2 7 r il s, 12k GRE4) Tk, i
BRRASSH T OB SN ahoe WWETE GUE3) Tt 7o 79 E A, AP EIRAILIRN S Mt S, F iR,
AAFER, A rEife EbRBoObNTz, B ROEHOHEEEERICL D L. 21826 17TEIS0T TE T~ T il
16/8 £ ) FALTIE A TEHIBIMEETH Y, & 216 ~13R TIE A ERIASER I HE L Twb,

5. WEMERESTHISHESINDIEEERIE

I B KB GEREY (A-Tto, #9 2905401 O b (kMR ?) EEZ N 5250 UHE, 98 (Iva
P R EOBEERA A B 4 A TORKEREY (X HYVIE?) EARONLE 0D, KIUEKDFEEL LS DRI T
A ARHEDOAEFTIZEH FVBES L VWEETH -7 EZHND,

BETERET 7 5 (Sz-S, #I128004EHT) R D24kE A 52223 Tld, I VIR A+ B ¥ 4 TOMERHY (X~HYE?)
MWEETL L) BREAEE CHo - EX LN, FAUOEMNEZRE L8 2AIIEFUE, AARE, VY7 HE (F7Y
B L), HHE (BUIZIVIFVE) REPAEFT LW LEESNL,

FrHifto )b, A TIEITEE. YYBIEEGRAEOREL SNTBY) ., AFrE (MEOHEEEREDOILE) OB
13, HIERRBE ORI — BRI A 2 VOZER & —F T 5 2 EMSNTWS (21, 2001, 2010). F72. FHIED ) bF~
FAVERF VPV EIL A RBH OIS R EIZAAALTBY . BEICHT 2 0=V, v TP
BORE DL WIS L2 L 2AI20 M LT s (EH, 1960, #AK, 1978)s T Tld, A F7EHEH 0% LIKNET
HY. YHETIEIVIFTEHPESTH L LMD, BTG R ~EES THE (BkE) ORI L 7= S s
Thol-bfESND,

EDHBILT 75 (Sz-11, #I80004ERT) ROIIBIZT TIE, HE (BYHICF I FIVE - 72 < FHHE) Lo
A TFRE LT, AAFBERY Y7V (FAYERZE) bAONLA AFHEETH o7 LHEES NS, VRO BF~
FVE - FUOIPVHAAERCTHL L0, COFICIIREER (FokE) AL COTRENE 2 5N d, S
WORRIZE D &0 MI2TTEFED S 7 FIRORINATED Hiv, AREMZ FLICEEL 22 EERSNTn b (LM,
1990) . [AlJEH#EIZ B 2 FHIROMEZLIZ. SO X9 BRI 2 BEZLICHIS L TV W% 2 b b,

PHER EOFFIIFARTH L2 Mo, REOWWDPERES ZIIHIET 2D 5L TR 7L EOEEHY O R
Wl hoTnsd (EH, 1992), EEEBIZINS OWENFEFIHELZ LI, BFOBYMHEEZZ S L THEHE
EEZLEND,

177516 I Tld, A ¥ 7 E (BOIZATTE) RO EE TR E Lo A ARMEAEICEAT L. SR I RIEISR
LI EHEESND T &) BiAZE, KB A2 FERBLISHE L TWwb EE 2 bNhb, /0, RET Y
KK (K-Ah, #7,3004E00) BT OIS TE, AF7E (BOHICAPHHE) 2 ONEEIEEL CAAXESY &
IHERED RONDEFM R EBEIRRE SN T2 e fESN DL, 20 L) HENRMERET CHIEPICLROEEY
MG S, RFREROBVELTE (BR7 1) RSz EEZ 51D (BILiE), 2002).

2O, BETAHARYKLK (1288) OHERGIZ X o THEEOREA I —IENICHEIR SN L E X 5NED, O MID1IED
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