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Satellite Tracking on the Migratory Routes of Wintering
Black-necked Cranes at Dashanbao in Yunnan
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Abstract; Platform Transmitter Terminals { PTTs ) were fitted onto four Black-necked Cranes ( Grus nigricollis ) at
Dashanbao National Nature Reserve in northeast Yunnan Province on 26 February and 1 March, 2005, to study their mi-
gratory routes and stopover sites. Of the four birds, two successfully arrived at their breeding ground in late March and
early April. Of the two cranes, one completed its autumn migration in November, 2005 and spring migration in March,
2006 . During spring migration, the two cranes crossed over the Jinsha River and then the Dadu River, in the upper reach-
es of the Yangtze River. They finally arrived in the basins of the Baihe and Heihe Rivers, in the Ruoergai Marsh in the
upper streams of the Yellow River. From wintering to breeding areas, these two birds traveled 674 km and 713 km respec-
tively, stopped at three to four sites in Sichuan Province and took three to four days to travel this distance in spring 2005.
The bird that completed its fall migration in 2005 took eight days. Based on location data from the PTTs, 13 stopover sites
of the four Black-necked Cranes were confirmed in Sichuan Province, with an elevation over 1 900 m above sea level. Of

the 13 sites, 11 were located on riversides and the other two were by alpine lakes.
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ERFEREE, 2720 8 000 HAEFH ( Archibald, BN MR, AFEE . e
2005 ), NIREEZ I LE SR IS, 2004 AATLI S HLX DL B FHEA (Li, 2005 ).
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SHERILELFRBRREEM, TEREER
AEBRESLET ., BRI, B A IR H 6 £
ERERRS SR PUTEREE] .t ML RS ilm. B
20 42 80 FAR LR IRERFAIT 0 T 5 261T
PERRLRIIRFAT ( Seegar et al, 1996) LK, HETCD
XS Grus canadensis ( Nagendran et al, 1994 ).
K8 Grus grus ( Higuchi et al, 1994a ) FFIRES Grus
japonensis ( Higuchi et al, 1998 ). EELEE Grus vipio
(Higuchi et al, 1992, 1994hb ). T #5 Anthropoides
paradiseaus { MeCann & Shaw, 1998 1. HKE Grus
monacha (Higuchi et al, 1992, 1994h ). FEPES An-
thropoides virgo ( Kanai et al, 2000 ). A% Grus
leucogeranus { Kannai et al, 2002 ) 5§ 8 g5 47
W TEREA R, ARG R T2 REE 1998
AR 1 Rt eftsr (Li, 2005 ).

WAL I AEN. B AP ER . P
. ARE = AR RERRER (Wu et al, 1993 ) AR
BERREREIHEI B RARYE 1986 570 1987 A ZE 11|
AR R 2 RREES 57 T 1987 4F 1988 4F7E
B B M TS B Y. AR SRS I = KT B
FEEF, RFRERADEERS . AEPRT,
FREMESITAE I AR AT U 2 R, Wu et al (1993)
ARIA K 7 R R L B SR SRS A B Y RSk A T
F—PEIEK, HiL, #ETARMIERS, HER
VRS BAREY L PEBR LM P i i AR, AR R S 05
RS IRIE . A 1R E RS AR A AL B A Lk
(AL, 7 M SIS 7R AR L D R 2R AR AP
M, AT 2005 5 2 H—2006 4F 3 HAH TLERER
FARTE =i R A ) B RS T T IR0 57

1 HARMEEFE

1.1 A5

REETEEZRR AREFRATZEYEE
TR AKE A, IR NRE 103014755 —103°
23749, db& 27°18738—27°29715", K TE FH 19 200
hm?. RILEHA mHERSSIHR, AEELKE
W R E E, MRS T HEF R, ISRTE 3 000—
3200m Z 0], WEAMANEZE 50—100 m, L{FEF
B/, #EVE, BPEE R LSRR,
EEiRE b, EeEEA TS LEE bR, T
FOoKEE B TEFE 584 hm?, RIETE A S B 2%,
ZRTEEILBNA . AKEAEECEGE®, Hf
T PR AL AR IB M B S M TEBREOT . B, B

. BRET. HMEMOKE., RS, XUE
7R ZE A TR, UK IKTEFRREN, Ak B
SR AL T RAT AR S Hb

B A L Bl A 1) BR SRS HE O 1990 R Y
300 2 ( Wang & Hu, 1990} 3% 2004 S8 1176
H (Yang, 2005), Bz 5w R b A B B RS B
ZFPEE, Hep g, BB A E T RS
fif. REEFRKEAMEN, S£KEMH 350 m?, &
KT 80 hm?, FHIAKIE 2.5 m, K HAK K AE
B AT, BRILE B sE DR ER.
e K E B LA E K EERAIKE, K
B 1770 hm?, FEKEH 337.5 hm?, FHKEFE
6.5m, JKEER SR XS BV FE IR, H
RRIELEITEE M EER A —.

1.2 HRAE

1.2.1 MENZETEGFETESE (PTTs) 2004
F12 A—2005 F1 R, KA “HHMERE" HE
# 4 HESES, H o Hok AT FREh; 7
Fh 2 Hok Bk . RIS, TRIERHEEER
TR (8mx8mx4m) FEIFE., FHifE LIS
fREMERT, 200 2 A TDEFS ki
(PTTs ) ARMWE GV FHEASEST L. &1
TERSEIN AT AE X, AR T BEm B4R & EEE G
— BT S PTTs AT AT HLTE ( Dwyer, 1972; Na-
gendran et al, 1994 ), {ME PTTs HY2 F0ES 72 Ho i
PR IE b B . PTTs %R 5 4070 2 55981, 55982
55983 1 55984 ( XX H 435I PIT 45 R FHME
PIT RIS ) (£ 1),

A% H Microwave Telemetry Ine 4 7 B
PTT-100 T EFSEH#, K 94 mm. T 33 mm.
= 30mm, K%K 178 mm, HE 95 g, PITs ER &
A& PTTs PIPBESEEE TR 1.39%—1.7%, (IR
PTTs HIRSNEE(R T 5.5—7.5 kg ). MRIFEINES
BN T, RATEST PTTs MRS TR NES 6 h
F. 120 KEMEH T A ES, HASEM R
PR 45—120 s $EERCFMZE, BT HFGN
500 Ko PTTs ZETEME SEIT Argos DERE EHY
7= AR R AR OG5 3% 4% F i S i b 3
Ly, SZAPITTERANE, SRR S5 — e
e m EE ., S, MRS ELR, REKXs
5 BT M T ERHE B R R L 6. 00 fEi%
T
1.2.2 DEHE BTFIEEIEESERENES
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ERHAS M PT EVEHEDLE —ENER,
Argos RELTE 1992 A0 1 Z+ B+ A 0+ 1. 2. 3 5%
T8 ESR (Location Class, ®IFR LC), HAF LC
3 HIEAETRETE 150 m LA LC N 2 BE
WIEZE 150—350 m FUE N, LC 5 1 WE A ET E
FE 350—1 000 m S LC 0 WEAFBTRIE 1000
m 25 LC A Z- B. A PIEIREH TESHEER
EEAr, AR iR, Hit, #
LC A0, 1. 2. 3MEHRA “TTHEIR. X4 B
ST A A E] 172 DR, SEE e HEE
Kiggl e 1~ DEFIE, P e hoWd 21.5%,
LC A 1BIG 15.1%, LC R 2R 3 B9EEL 15.1%.

1.2.3 SEHUAA 2005 4 3—5 A, & PTTs 19
SETES A TR R AR, FRATEEXT HIE shih S
TH %, RIS AR IR R B
&, AT 2005 4 6 H 1—19 B X B H0H ME 8
i 21 RSB T IR PR SR
M1 2 T3 BIREE A T T SRR R, L
FEICEEHD o B B ST | e X EE SRS R EL
PEEAR. 2005 FFEILIWH| T2 R BB IE 12
iEfefsEcH, RATEERE T 7 M, 54ME
Hith s sl FAEESFR N 0, EAMBMER,
WE S HIE R R, SRS E R E AR
Ko 2005 FRER 2006 FFF YT AL 7

A, Hoi o MEEMS 2005 FHFEZMSMEF.
T TRARS B ITENR R, RITNZEEHE
TR R AR A ET] 2005 4 3. 4 Ay RILA
BHESR, BIEET DEREERIETE 2005 F£F
TR h T B — RO EY 5 B SR

2 &% R

2.1 iETfERT A

2005 4 FZx, 55982, 55983 1 55984 5 i
BERAUSH— KN ARHE, 2 8FT—H7E
RPN, EEEEREE, ITARERER. &
I KAT 20 K, B H ZE A LEE S0 R B 55983
EREFoESEEFER, ik NiES.
55082 1 55084 2 iF CATM GG A E RILE KRBT
8. 55981 BB ZE 3 H 15 BEBMHIES, M3
H 16 BZE 4 A 29 B iEHemTX Bt Al — B MG ).

2005 F 4 A, 4 H IR Uk A M A
WHITHRETE, 55982 F 4 A 4 HHRENE, T4
WHEER 47K, 4 A 6 BERRNEHMI /R B BN
Wt mREE, THRERE TR (F1, B 1),
Ml —EFEZMMEEs), 22005 ¢ 2 BT
BE{E54%, PIT IEH L1E 168 K; 55984 T 4 H
6 HHAREDE, EH a4 K, TS 55982
REHE, #EEREEANNE TS T D,

F*1 IERESFEANTIEBR
Tab. 1 Migration information of the Black-necked Cranes with PTTs in 2005
= = g B
DAL mMEt SROA  AERE SRR OO0 gt sss e R
THT Number of - . Migration Migration
Release Release Departure Departure Arriving Arriving . .
PTT 1D . . stopover . duration  distance
date site date site . date site
No. sites (d) {km)
EEABAT mHEEaEa _ _ _ _
55981 2005-02-26 o] % Bl 2005-04-30 w6 S T TR
=EARAT = EET pllEEREE
55982 2005-03-01 H ST 2005-04-04 w1 % e T 4 2005-04-06 WM & 1 A 3 713
EHARAT ZEARAT - - - -
55983 2005-02-06 oLl % Bkl 2005-04-09 Kl S KRBT
= EET plilEEREE
2005-04-06 % KT 4 2005-04-09 EEsELE 4 674
AEEIRET A IR AT P E R SR
55984 2005-03-01 KL% hil T 2006-03-28 % KET 3 2006-03-30 EEusEDLY 3 666
P il EE R & R E I TR
2005-11-18 EwsELE 4 2005-11-25 K+ 686

& 2005 FHZAMHT, 55081 F 55983 B A SEHMA (BHRMEL) AR, HPRIDEMEN S 8T E e 7.6 ka, KILE

g S5 eA A LERE AR 16.0 kn.

*WNEEREEERS EDY S H A E M A S A R B R 32.6 km,

55983 F 55081 SR FUER U A S A RIEBEE S IR 7.6 ki 16,0 ko 55984 SEBEIT FAHFIEMA SREFFEEEDEM
SAEEIRE B 32,6 k.

The distances between the release site and the departure site of the Black-necked Crane of PTT 55983 and 55981 are 7.6 km and 16.0 km respectively.
The distance between the amriving site in spring and the breeding site in summer of the Black-necked Crane with PTT 55984 is 32.6 km.
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Fig. 1 Migration route of Black-necked Crane with PTT ID 55982 in spring 2003
The numbers, such as 44, 445, are the dates.

e R 674 km (T 1, B 2). 55984 FEE M
HENE s EERE, FHAESEE AT
BEERVEEEFESD. 20054 11 H 16 B, 55984 M
g BRI RERE A AR, 11 A 18 B
e, EHEER 4R, - MEE S E R R K
KsR, HH s REMBETNE, 11 H 25 BEIX
R HL R, 2006 4 3 H 28 B, 55984 FFiE X
—REFLNE, PEAER 3R, 3 830 HEERE
A R EEE T, A E T RE T
e, 2006 4F 6 A 10 B, 55984 TEESHE, i
FEAEERIE R TR s19 X, #IRAUHAf R F4m.
MIDEREFEFRT LB H: 55984 BIZTE ML, B4
o, FEBEARBEE (£ 1, B 2) 55983
55981 7 AI7E4 A o B4 B 30 BHHEN. T4
A 12 HF s A 4 HASFEFREE & )i 2 IOR B
M DEGFHEHE (H4)
2.2 IHEFH mANRELE

AT 2005 F 2 HALZhEIREHE HLAT 55082 Fl
55984 5 BB EES K 2006 A F R B 2 A Hb B 55984
SR 3 REFEERE LE, HEiEBaR
Rl R i 5 R T A R R

LR E VL., KRR LG /R ST
M CE 1, B 20, ERERT R 2 LR PE O In] ’AT,
FE-R NG BRI LA EAL T 17 % T, B
RIFEFRE A RIE OR8], ekt i AR,
55084 FAZETTHERR AR SR ITHER R AHILE:, B4
7, ({5 Bich S A BkRE A A 2 ARk
2.3 HREHEEFKITES

M2 HEThER B BB AR 3 WE T
B B M ORTHE. BLRE ., B
THERIE—. “REFFERAER, HPTEYR
WITEEE R, P RITIERE N 1203 km, FEH
TEPIEEEER 1 R, B WTHEE TEY 2.2
km, £ R ITHEE N 242 3km,. HEE
FHE—K, IFHEHE—K—H, £1EhEsa 1 kK&
B, BRCUTHEBETY 1454 km, K TH
—k, MHEZ R RITEZEFEH N 283 . 7km, £
FE—. ZR, HIEPEEAER (F2),

7E 2005 T HFE, M| REEME 2 HEH
B, e s P AL AR 8 WK, FHIFE 4 RH,
Lo/ R, HP3wEEFLR, SKEEHR L, W
AT ERIAI A2 RATIEE 2 123.6km, HPHE—
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Fig. 2 Migration routes of Black-necked Crane with PTT ID 55984 in 2005 and 2006
The numbers, such as 3728, 3,29, are the dates.
®2 IDERIFZFMETHEAITER
Tab. 2 Daily traveling distances of the two Black-necked Cranes with PTTs {km )
ESENHEHS FiadieHS BI1IR B2k B3R B4R HBIK B6K ®WITR HBEIX
PTT 1D No. Departure date Day 1 Day 2 Day 3 Day 4 Day 5 Day 6 Day 7 Day 8
55982 2005- 04— 04 136(81, 550 355(77, 278 )* 222
55984 2005- 04- 06 90 244 (222, 22 ) 236 104
55984 2006-03-28 135(53, 820 128 403
55084 2005-11-18 123 (74, 49 )* 354 0 0 0 0 61 148

FRGRAXREHRE, HSRRF SRR EHETFUEESE WITIEE., ( The Black-neck Crane had stopped one time at some site by day )

FERKITHEEEY R 75.3km, F£_F 7 149.8

km, 5= RN 2290 kmo THERIEE N
693.5 ko
M2 HEBEEE 3 REFEZTREM 1 HEBHE 1 K

METURE . 5FEFETEML, BETMETABD
BRI, FEREEFMSEIRREE, Kk
SR, HHKE CTHER YR RATIEEEME T
(F£2)
2.4 (EERhAERERR

5T 4 HBIESTE S5 A 5948 IE % TIEN)
B0 F T T 13 M EfEfr stk (3£ 3), fTH XA
smEm)EMEERE, EHEE. HEHE., AN
B, ER. WER, ReH., A, gE.
B 10 1Ep. BIEp S AEE P, H

O 11 SRR AR L2 S TR D ;
i MMERMEES VB EBARES (£ 3);
[ IR B A T TR WP 4 42 B Hb, T8 44 900—1 200 m
gh, HAth Hh GBS R AE 1 900—4 200 m 28] (3
3); FARHLAA DL NRHE: KR, STEYIEY
B CFRIEB P EOE ). B, B H HLE

B, MRS A TR L, RAH PR
R BRI, (B EARE AN E s RS
Bebo B, BRIESHITIEFEL S, BIE

HBEY A B R ECHIE, SRR . FE MK
L EPEERE,

R TR 10 M EFENEAROE# T
TARRRIPREAFRIPR, HPREE, Red.
AREN 3 MRIPEKESFER T BB HEYE
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shit A FE s 2 SRR R, FRLRSE S iz fRdr
A PRIPRT R 22— o ARTHE P & IR SS f (5 Bt
# R ZFAERIP KA, HAH G 15.4% 1E 8k
HARTERIP XN (30, MEEMAE. HEE.
A, RE. FER . MlBEHETRICTES
EEEE AT

PIARE, SR 8. 1—12.5C Al

FEEMERE R, HATHEE ., EHERE
SRR AR E R, M 2005 £HFZEN
BRI T Y RS R EET LI (38 4):
REFEREHE. LK, SIBEHAE 13.2CL
k., FH19.67C,

2.5 EFEiTHFSERT 2.6 REBZESRSEEL
SEHHRER. B RILA 2005 4 3 f4 H AR HE 55981 155083 1 H B HHE E 2005

BB GRTE -5.2—20C 2 AlYEsh (| 3),
BRE7.8C, HEEG 6 WERESL, EREFETHS
BB T ZE 0CHEEL 0C. XFAm, BX
i 62.3%. HERXRS G 24.6%. WE KSR &
13.1% . A8F58 P R EES 43I 7E 2005 £ 4 B 4 H.
6 B. 9B, 30 BARLGIFHTRE, X4 KRS

HEZTHEFETEMFSH KL, Hb 5508 F
2005 F 4 A o HHHEHE, 212 H E47EREN
WilkE=DEGS., EIEGSHEE 1 KIEE 4
A 25 BXNER/KF DELRRE, HE3 K5, 4
R 27 HIEAFSHIRIER; 55981 76 2005 F 4 A
30 BIFARITEE, RAKITFRF 4 REPREITHERN,

#*3 IERBEEIHATEEHRDER
Tab. 3 Habitats of stop-over sites used by Black-necked Cranes with PTTs

2 o . FRAPAR I
f%ftm’? = DA RPN R o (R EERIPEA )
upu;er Stopover sites Bird times Habitat type E:Va 30n ‘Within reserve
area o. m (YBS or no )
1 PEAEEHEE N, ST 2 BILEEREESA 1900—2 600 =
2 rEEREE A, IEEHHE 2 A 3000 i
3 miEEgESHEERE, DL 4 AT 2 300—3 500 &
4 PO 2 AR, BLEHmA 1 HLh#n 2000 T
5 A HEE SRR RR, KEWME 2 AT 2 100—2 400 &=
6 PR AR AR, R 1 A 2200 i
7 PO RS N, KEDRRHE 1 AT 1200 &
3 PO LR R N, JCHETRTRT R B TR) B 3 AT 900—2 400 &
9 PalilEYEE 2 R, AL 1 A 3000 i
10 g xrein, KReniis 1 AT 3600 2
11 PENIEBEN, F=EIE i 1 AT 4200 &
12 AR RE R, BWHHE 2 ., BEAEE 3 600 &
13 POl R A By, B 1 A 3500 &
25
20
10 F

SE Adr remperature (4O )

4-29

3 2005 FEIABETEAMIERERLQNTREL
(REIEFSEHHSFAELGESEHSNESREERLE)
Fig. 3 Daily air temperature at Dashanbao in spring 2005
Dates with PTT numbers are the first days when marked cranes started to leave Dashanbao.
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Fig. 4 Migration routes of two Black-necked Cranes with PTT ID 53981 and 55983 in spring 2005
The mumbers, such as 479, 410, are the dates.

®4 BIHTHESZHEMAE A KEE
Tah. 4 Air temperature and cloudiness for the days when Black-necked Cranes with PTTs left
wintering and stopover sites in Yunnan and Sichuan Provinces

H A fFE EHERS {EEH AT E R X x5, iR

Date PTT 1D No. Stopover sites Weather Air temperature ( °C )
2005-04-05 55082 WiRa i 20.4
2005-04-08 55984 xe&8 £z 20.6
20050405 55982 Eg = L 14.5
2005-04-10 55983 Eg = [EE=E 3.2
2005- 0407 55084 Efa i 20.5
2005-05-02 55981 A L 24.5
2005- 05— 04 55981 Hig & £ 23.8

JEH BB R IMESAF P REEERE, E7ETE
AR AR R 1Al RATEE B A 3
FORATIER S (E 1. E 2. E4), 7E£ 21—126 km
Z 8], FHs0.0km. FESH4BEETEGFES,

3 W ik
AU E RN LR IR € T RS AR E

REEITHE R BFEY, TaiiRRRE R R
HOII Wb . T ROR IR AR S S 1 i I R 1L
e b )T, RPASS K BRI, 23|
LB B SR, 1S, AL EAR.
DUR. KA, b EAVIRIR LK EANEE N HE /R
AP, RS K 2 0T G S p PA TR R H T TR R 1L
i, IOCEMRET, £ TAEZ . DR, #EARID

M, BRI KEIAH. Wa et al (1993 ) £
it 5 APIFRETR, A BRI ZE T
PERRZE: FANEE ML IR IR L PR, IRVOUR R T,
SRR, R, Rl HE, MRS E LK
aMs . HpdfEe RHENREERER 2 1
BHEPRA ( Schafer, 1938; Li, 1986 ), TEARILIFN
HEEFE A 1T 2B U AR A 55 7 SE SRS v R i
. WAMIRMIERS Wu et al (1993 ) HTEME
AR, B 1L PR A I A el AR e
B, MEEE UM, ATEREDRMTEIER
AR R LR, B RIA E SRR S
J st RS = (e 25 Moty AT, 7EEfEt e,
AR L EETF TSR, A DR R U I
BN R A R A . TR R AR, B
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TR AT AT, B A Hh R VL B W S
SUMLEN; EHE SRR S . R
Tl GRS WRVL; EREEHbE 0 B M e
il BRI bR SN R RS A AR G R
ATREE A~y H—, AKIRFERE, B i & M AR
W EESIRER . KEEE, WRHEMEY (2
s AE Y ) BEE. RIS EREH
P RAT IS TSR S PRk, FE, RYkE R
FIRFAREE AT, B, W/ R ERHLE
PREE WITHER. AAb, BIER WITRREILTF
AT R AN, T §EIE 1L R HbER B IR P G
Tk T M .

AR TR BRI R F e Rkt w$
TEPERR & A2 674 km 71 713 km, 2 HAJCAIEEE
FIEHERR B Y (Higuchi et al, 1994a, b, 1996,
1998, 2004; Kanai et al, 2000, 2002), T AEAENRA
AP e, TR 4903—5 586 km ( Kanai
et al, 2002 ). [AFMEEREAE IR THEIE R =
SEREAR, UN Higuchi et al (1998 ) 7E 1993 1 1994
FEXTFH RSP R fe B AR ERER A SR, iEfERE & 41
F32 900 km 1 2 200 kmo XA L4788 A% 22 S0 b
PR, NMERIMEERHEREL, AR
FEfErs s RESAHEMNES, G/ TiE—4
LS

ANE RS BYES L B RF RS AN E SRR, AE
R EAN, EHE R P ER R AT
B A (Higuchi et al, 1994a, b, 1996, 1998,
2004; Kanai et al, 2000, 2002 ). BHEEAE KT
PERI R P EAR 3—a W, SHMEEME kR, AH
TR AE, BRMCITHRE G EITE B RS
By, MR SRR FEEIEE
BT, (FEREIRS, EAS AT 5Bt & A
FMEA, KF18—28 K (Kanai et al, 2002 ). [FFf
TS A [ (R 7R TR — PR B A X ) — 5 kb i A R
FEAE, Higuchi et al (1998 ) XF 14 HEkZE=TF}
e EERT D ERRERRY, Hhh 2 HFAmEseeE
T H ARSI 8R, (SRR 32 3 RF0 25 R, B
IESTEFE B S Y KM EIE B RIE, . =X
HAE - REK, S8 HME (Kanai et al,
2002), 5 H AR 45 KA A ( Higuchi et al,
1994a, b, 1996, 1998, 2004 ). BHiEEFESE XK
FHEREEE, B REERE, HRER UTHER &R
EN IR =K, 1H SRR 72 L By

I, XFERESREREELT SRS AL, B
PRELRENAE R UITHREREK, HEE=F
PUEHE 5 RS8R, M ERSHREEFLE,
X RIS ETAIG MBI BEE E R
fI%Z, ARTARKTDERENEAEERRE, &
BRETH— S5

EEBAT, FEESHTEFF ERE N
FEVEIE VS, AERRVEESUE LI, SRR IR AR
EREHE (Zheng, 1995 ). RATR P ETEEZE
TR R RS . HiX 4 FURTRSE S
Y B SRR VR L BTSSR
. <IBREEILREEZ ), A<BRZEEASED
3CcEZHEZ EILB RRRESSER, MERS
RGN R ITARITEE . Bk, TTRUAH RS
BRSBTS A s EE EEMIMEFEE.. RIS
PIFERE G 2 2 SRR e S H AR S 2R M Ab,
1995—1996 &7k Z=, XM T ER WA+ &
M, SEEEEEMRINSREES -5THY
RHHELERT, 1996 82 FEIR L 1995 Rk ZFE
F, B S8 1996 5 e 1995 4 B A iF B
(Kanai et al, 2002). #4h, SR AA{LHE
EREIEEFNTERD, MEEEERE I
FHEVEFE. AW, 55983 7E 2005 FHE =T
e L) DOR BB, SRR MBI
T, B R R 2 AR R SR e B R
T ML B ST AL TS A R R A
1983—1987 FF 8], FFREEFEFETES, WERB
FHL TR SR, HE2SEALEAE R T
(Lv & Zhao, 1995 ),

R BT HE R AR AT A R SRS AR O 0 B
Moo AREFIRERIES A HALIE 2 M A M TR BH
. 2FL. 8. mxh. FeE. KEER
SONE BT ER, O 5K 5T M5 )1
HE R R AR R, PR A 638 gl B
B, HE, REBAABIEHNESF 3283 H
( Yang, 2005), WM& /R BIESAE 1000
H, BB MAESR, Hit, B3RS
A AR SR, B AT E b A B RS
PR E A TR R B — IR,

Bt : RO E s g AR T H A MG IRY
AL, v B AT IR S MR AP AL T T
YL KA &8 Bt BRR g Rk
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