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Abstract The precise temperature estimation for eclogits across the North Dabie Terrane ( NDT) is the most critical to determine
the characteristics of the North Dabie metamorphic units correctly. The many uncertainties on the peak temperature estimates and the
classification of eclogites across the NDT had arose, as the different thermometers and methods of Fe** correction of omphacite had been
employed to evaluate the P-T values, and the different scenarios for the classification of eclogites had existed. To investigate this issue,
5 thermometers and 4 methods for ferric correction of omphacites have been used to calculate the temperature conditions for eclogites in
the northeastern part of the NDT in this study. When the Krogh (2000) Grt-Cpx Fe-Mg thermometer has been employed and the ferric
in omphacite has been assumed as Fe’*/Fe’* =1 : 1, the temperature estimated ought to approach to the real values. The results
alibtion = 3- SGPa, the temperature is in the range of 600 ~740°C ; P
670 ~810°C. Refer to the classification of eclogites from Carswell (1990), the eclogites across the NDT can be considered as the

indicate: P =5.0GPa, the temperature is in the range of

calibration

medium temperature eclogites. However, the eclogites from the NDT display different characters from those in the Central Dabie and
South Dabie terranes, based on the investigations of geological characteristics, petrographic studies, the analysis of mineral
compositions and the results of previous studies for eclogits from the NDT, we conjectured that the eclogites across the NDT underwent
higher temperature metamorphism.

Key words Eclogites; Peak temperature; Omphacite; Fe’* correction; North Dabie Terrane
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(a.b o) -ALAEMIES; (d)-LEMBES; (e f) - EBEMES; (g.h)-BIZIMHES; (1) -FREIRTES

Fig.2  Photos for eclogite outcrops in field

(a, b, c)-eclogites from Baizhangyan area; (d)-eclogites from Huazhuang area; (e, f)-eclogites from Shangguanzhuang area; (g, h)-eclogites from

Hujiahe area; (i, j)-eclogites from Mayanling area

B3 AR e A

(a) -FSARIE AR Grt+ Omp + Re WG M2 15, H: i TS82-
6A; (b)-F AR Gt + Omp + Rt VO™ W21 & , FE
TS82-6B; (c)-A I A S hak MEA1 51, R i TS82-6B;
(d)- BB R & (Y Grt + Omp + R WEH ™ ) 4 5, #E
SGZ01a; (e)-fEEMFLRASRINE L, #F 4 TSI00-1; (f)-HIZ
SRR, R HIOT; (g h) -JHRA e 3R ZLB AR A

f MYLO1-A 1 MYLO1-B

Fig.3  Photomicrographs for eclogites

(a)-the peak assemblage of Grt + Omp + Rt in the eclogites from
Baizhangyan area, sample TS82-6A; (b)-the peak assemblage of
Grt + Omp + Rt in the eclogites from Baizhangyan area, sample
TS82-6B; (c)-the exsolution texture of omphacite, sample TS82-
6B; (d)-the peak assemblage of Grt + Omp + Rt in the eclogites
from Shangguanzhuang area, sample SGZOla; ( e )-the retro-
metamorphic eclogites from Huazhuang area, sample TS100-1; (f)-
the retro-metamorphic eclogites from Hujiahe area; (g, h) -the retro-

metamorphic eclogites from Mayanling area
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Table I ~ The represent minerals compositions of eclogites from
Baizhangya and Shangguanzhuang areas in the North

Dabie Terrane

BERE TS82-6A TS82-6B SGZ01a
P Gn7 Omp-12 G-3 Omp3  Gr-ll - Omp-3

Si0, 39.40 54.69 38.93 54.76 40.72  55.19
TiO, 0.11 0.09 0. 04 0. 04 0.02 0. 06
Al 04 20.63  4.08  21.41 4.13 22.67 4.55
Cr, 0, 0.00 0.03 0.00 0.02 0.07 0.05

FeO 22.45 8.08  21.51 7.98 14. 56 2.41

MnO 0.13 0. 00 0.15 0.01 0.32 0. 00
MgO 5.57 10.97  5.52 10.94  11.70 13.84
Ca0 12.20  17.50 12.43 17.53  10.34  20.43
Na, O 0.10 4.03 0. 05 4.07 0.07 2.94
K,0 0.00 0.01 0. 00 0.01 0. 00 0. 05

Total 100.59  99.47 100.05 99.48 100.47  99.52

0 12 6 12 6 12 6
Si 302 200 3.00 200 300 @ 1.99
Ti 0.0  0.00 0.00 0.00 0.00 0.00
Al 1.87  0.18  1.94 0.18 1.97  0.19
Cr 0.00  0.00 0.00 0.00 0.00 0.00
Fe’* 0.08 — 0.06 — 0.03 —
Fe?* .36 0.25 1.32  0.24 0.87  0.07
Mg 0.64 060 0.63 0.60 1.29 0.74
Mn 0.0  0.00 0.01 0.00 0.02 0.00
Ca .00 0.69 1.03 0.60 0.8  0.79
Na 0.02 029 0.01 029 0.01 0.21
K 0.00  0.00 0.00 0.00 0.00 0.00
Sum 8.00 400 800 400 800  4.00
D87
Fe’* — 0.15 — 0. 14 — 0.04
Fe?* — 0.10 — 0. 10 — 0.03
C74
Fe’* — 0.11 — 0.11 — 0.01
Fe?* — 0.14 — 0. 14 — 0.06
S20
Fe’* — 0.12 — 0.12 — 0.04
Fe?* — 0.12 — 0.12 — 0.04

e 4 Fe?t = {Bi% Fe ¥4 Fe?*; C74 = Cawthron and Collerson
(1974) BITTH /M REIE Fet* 5 D87 = Droop (1987) HLH 4% IF
Fe’* ; S20 = Schmid et al. (2000) ff] Fe*/ Fe3* Hp 1 : 1
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Fig.4 The compositions of the main minerals in eclogites from Baizhangyan and Shangguanzhuang areas

(a, b)-the composition profiles for garnet and omphacite in sample TS82-6 A respectively; (c, d)-the composition profiles for garnet and omphacite in

sample TS82-6B respectively; (e, f)-the composition profiles for garnet and omphacite in sample SGZ01a respectively

0.1 ~0.3mm, AIE , 30 G A8 WAEA SR

B RS [FIRER AR S8 451 Grt + Omp + Rt 5 ) 41
&, ARAZ NI, RERE AR B L 4 20 A Rt A 4
W RARZ9 0.3 ~2mm, 12 H Amp + PN (B 3d) 5 485
A2 EAHNPR, BAEL 0.1 ~ Tmm, # 53 % Di + PL+ Amp
JE A (B 3d), AR A3 KA mHES o) v
s B A LA L, 2 0T K29 0.1 ~0. 3mm,

AETE A G HRR A 0 — 7 (AR A R AR SR R W
YWAIE B GRA ML A, S0 A 3R T U5 A & (F
3e-h) IR JE I EKT ) BL A Amp BH, AHXTIF , A
A WA, N S & am k(B 3e) , B A Y-
T RiAR 2 0.3 ~ lmm (HB KRR, L H Amp + Pl /) )2
31

2.3 WESHEEA.FEATYBRS

BT SR b Bl DA A O 21 DR A
HGERE ARG WA 1853 o3 E B Xk A% 2 X
PR TS82-6A, B HIFE M SGZ0Ta [ 41458 41 M4 A1,
AR A RS B 25 343 1 L 12 AN 50RT 6 4T
o AW AA R Fet [ i 4 AR 4 B4 SF 5 J7 % (Droop,
1987) , LfHE A7 Fe ™ (14 IR FH DURDASIR] (14 J7 7k (42 Fe*
Cawthron and Collerson, 1974; Droop, 1987; Schmid e: al. ,
2000) o L3R 23 7 T R 2 g b 55 el Bk ) BT
FERT L FARET 7 92 50 % SE A, A AR AL 5 JAX-8100, T-AF
FAE B L 15KV, HLF IR 20nA 0T 45 1 LR 1,
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Fig.5 The compositon triangle diagram of garnet and omphacites

(a, b)-the composition of garnets and omphacites in eclogites in the North, Central and South Dabie terranes from previous data of other authors; (c,

d) -the composition of garnets and omphacites in eclogites in this study

AL A LA HLIX AEE S TS82-6A, B il L E it X
HIAE 5 SGZ01a H i A Lo A AL AR ], X, Xy, s KXoy
Xy, BER3857 BA H B s 22 (Bl 4a, ¢, e) . FEA
RIRI B LT 2 ARE A TS82-6A, B A A4 7R 103 A 7 & A=
BRUAR, X R B TE X, A X BRI B, X, DU DR B A
VA AR KR SGZO1a Y AABAT A W A8 Ak HEAh,
EEERESD SGZ0Ta AR AT Xy, ( > 40mol% ) B i 5 T
Ff il TS82-6A, B i A1 1 Xy, ( ~20mol% ) .

AL 3 RRSL A A A L T  HAR — B
WIEATR hEEH) (6] 4b, d, f) o TERERY A Mg,
Na ™ il Fe** {4 G-3RI A0 A, 42308 4 4% & A e 2%

SR OB AT 1%, Na * 13 i SURIFRAR Mg Al Fe®* BT
XN TR AL RAAE . Sl , B AR SGZ01a F1
LA HLIX A FE S TS82-6A, B H G HE A7 43 % WS A AN

=

2+ AL

A, AT &) Mg” " &85 0.72 ~0.75 p.f.u,Na* &
0.18 ~0.22 p. f. u,Fe’* Z 7 0.07 ~0.10 p. f. u, J5 2 FH
Mg™* % 5k 0.55 ~0.60 p.f.u,Na* ¥ & Jy 0.24 ~ 0.31
p.fou,Fe*" 25 0.24 ~0.26 p. f. u,

AT IR EE WU T B ARMIEKG(Wei et al. |
1998; JilfF==4 2000; xI|MHlZE, 2001; 2005,
2007 ; Malaspina et al. , 2006 ) il /1 K 51, m K %1 ( Okay,
1993, 1995; Carswell et al. , 1997; Tabata et al. , 1998; Shi
and Wang, 2006 ) W7 & £ A6 A0 AR WE A 14 20 B B4 (&
Sa, b) o AMER H, LRI 15 b R TR K A
BT L HEA—H (8] Sa) , TR AT 853 U B S8 AN [) , A LG
BN, ACK DI E 4173 & B AR (& Sb) o X AR IR 5T
SEARAE  [RIRE L, A0 A8 A0 43 5 R AR A oA 2 (A
5¢), SMEA B BE 2 43 W 2 7E 16mol% ~ 25mol% (&

Liu et al. ,



3028

Sd) , WA T o DR I3 1 g DR3P 2 A PR 5. 2 5 30mol %

~T0mol% . 75 2 , AR IR 2 A0 Fp RS | e R AR e
B ) ] 73 2 5 T2 TSR BAAE S A J o D THT, ) 3 Ao 25 S
A HE SR TR A A OG

3 ABI I ik 0 5 A

3.1 IEHREEMN

R 38 1Ly AR A WA O P 2% A RS A TP — L2
ANME 5] 5 Wang et al. , 1990, 1992; Okay, 1993; Carswell
et al. , 1997; Liou et al. , 1997; Wei et al. ,1998; Tabata et
al. , 1998 ; XINGAIEE, 2001 ; Shi and Wang, 2006; Malaspina
et al. , 2006; Liu et al. , 2007) . FHILESW S, B RN ARG R
SRR R W20 G e 07, A O BIR T 5% 42, 3% 2 M EROT
HORRWE & (4 0 3 P-T 2% AR 37t 88 g HE W ( Carswell e al.
1997 ; Schmid et al. , 2000; Rolfo et al. , 2000, 2004 ; Franz et
al. , 2001; Proyer et al. , 2004; Li et al. , 2004; Shi and
Wang, 2006) , ML RGBS B TH W H S 88—, EIbR
SERIRAE, FEOREEEM AT E M BLAh, WA R BT
HZBNZ R R B 2, 3 — 28 m TR AR T
HERE

R PRIE WS L E ST AE RSB 1, FRATTX 0 A Ao o 2R A
TANBCN A A A R S ) TR W 5T (IR 4) AR 4R
Malaspina et al. (2006) 38, FATERE T A # A FIskvE A
RIS E R B 73 MNIEL 4 FT LU H 3 AN il Y S
A HA W RPN (814b, d, ) AR 20, i
PRIMEL AR Sy WA o TR AR B )T =, A TS82-6A Al
TS82-6B WA A W TIRASFARHAE (& 4a, c) , 7 Xy,
RRARR AT X B 05, S T 0 P 00 32 B s, A2 1l 20 )
KEZFMW . FEA AN MR HE M SGZ01a, RE A AR A
I HORHFRRE (B de) , BARHRRR H 32 25 B R4 1
S, {5706 0 03 A, AT LA B B ) o (HXS LU AR
TS82-6A HI TS82-6B 14 411 il /0 AL AL KR T, Je 91 52 Wit 1L R
TRHARS N A BRI B, I R I X B0 AR F 2, %
VaY - RaRiNG Bl PR e AT E S N e e s e
WHGE . I, AT LR A 4 (0 1 431 DAy e
0PI Ry B Y

JSAE ARG, TP Y B KON M 32 B ROk B IR T
WePE 22 5, UK Fe®* (A IE, Ry & SR HE 47 TP Fe ™ 1
7, 0T HA SRR, NI & w250, HESEOHE
PR R 22 50 il RATEEIT 5 A Gri-Cpx Fe-Mg il
1t (Eills and Green, 1979; Powell, 1985; Krogh, 1988,
2000; Ai, 1994) FEA5xF L3 , SRAEIR B3 B B WL . [7]
B, FEG Y P’ ORENSR T 4 By ik #4738 gk
(a)4> Fe** (b)) Cawthron and Collerson (1974 ) %041 4%
KEFe’ 55 (¢) Droop (1987) H iy - 4 £ Fe'* ;5 (d)
Schmid et al. (2000) [ Fe** /Fe** 1 : 1 3, R4E Sobolev
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et al. (1999) . Schmid et al. (2000, 2003) ., Proyer et al.
(2004 ), Li et al. (2005) @Yy 2 #F 1 /R $% ( Mossbauer
spectroscopy) I X 528 W it 341 % Ha 5 B ( XANES: X-ray
absorption near-edge structure analysis) ¢ AR 170 Hr &5 3%, i F
ARG Fe ™ 1 S RS R Droop (1987 ) M- 46 41
BATHEAT Fe " ORSIE S , Xt il B TR0 AT W 4, Ok
BT A AT 1 Fe® ™ 1) 3 B R FH Al A 14 2 R A7 1
MSHEAT Fe® ' 13 B WA L3k 4 Fpor et AT A2 O, 90
T 5 MREHTE,

AT AR A R A 20 A4 Gri + Omp + R,
IV G TR JIARAE , DT R il B Ak B 7 A
KRIRIME , SO SO FE T SR AE 45 8 0 1 S Tk AT . %
JEBNXYCEAH2 ST ARG A58 45 2R (Tsai and Liou, 2000;
Xu et al. , 2005; Liu et al. , 2005, 2007 ; Malaspina et al. ,
2006) , ASCHEAEIEE 2 A RN BRE , — 2R bR
FETE 2. 0GPa, HARER T AU AR e A1 7 5 53 — Wit oy
FE  MRARERMEA AL A A 1 I 4548 (Ye et al. , 2000; Tsai
and Liou, 2000)#35ELE 7. 0GPa, fE3X 2 NES170HEN , &1
0. 5GPa, THFLE H — XL oAb, Sy ikt S AHAS - i
MIEZ I (B 505, 2009) , A SCEBRZ AT WX #H AT,
LR TS82-6A B %ty 9 A~ K b TS82-6B B4 Hy 12
A~ Bl SGZ0Ta 4% 1 7 A4~0 K2 ~ 34 FIE 6 ~ 8] 9
AT LLE H, JGIE R AT F R B A0 Fe®* YA IE 5 3, A6 AH W)
(1 2610, BF iy TS82-6B ) FE 5 o5, ¥ i TS82-6A 1)
B WA SGZ01a B IR & .

3.2 AEBETHGER P’ RESHBEMENHL

AT LEAHER B, AR R T 444 At AR TR
TREETE S Fe® R (a) BIEJR I A5 S A T 3
i e 5 (P 6) , fEH 12 2. 0GPa B i B B4R > 800°C , 7E e
J33 7. 0GPa i}, ¥R BE 4 >900°C , fst KA & 1423°C . MR, I
FTTE (D) (o) FI(d) REIE 545 H A IR B 3 IR (3 2 ~
FAMET ~E9), AR (D) () B IEJG 15 H i i
B BRI B O , X IRl —ANRE & AEAH R D 4544 T iR
JE22 R AT 1K 100 ~350°C (WK 2 ~ R4 (b)), () FIET,
8) Mk (d) BIEJEHE R E B AA B S0k R
2560 ~100°C (LR 2 ~F4 iy (d) FIEI9) o HHixX 5 4>
RV RS AR R A5 T, Eills and Green (1979) Fil
Ai(1994) 1) Grt-Cpx & B 1 3F 5 (9 38 )% fi &5, T Powell
(1985) Fl Krogh (1988, 2000) i) Grt-Cpx YR T8 A9 1R
AT, BT 2 6] B UL BE 22 (AT ik 80 ~200°C (% 2 ~ K 4
FE 6 ~K9),

BEAN S TAEF oA, 3 BLMCAE T i A b R Sl 8 25 A
a3 BT AT IR A S (18 1) PR i 6088/1 5 H RS
IR X (Wei et al. , 1998) ,FEfh S126, S0147 Fi1 S0152 3k H
JEIAE 524 (2000 ) , B b 98121 98122 Fi1 98702 3K [ & L4
BB R CRIRANAE ,2001) ,#: 5 RPCO9 1 RPCI0 € H
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JH Krogh (1988) [ Grt-Cpx Fe-Mg JRJEH AR ; (d)-RiH Ai (1994) (1 Grt-Cpx Fe-Mg i B3 093 5 (e)-MiJH] Krogh (2000) (7
Grt-Cpx Fe-Mg 1 (0 1L

Fig.6 The peak temperature calculated using different thermometers at the calibrated pressure, assumed the all Fe as Fe
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(a)-the peak temperature calculated using Grt-Cpx Fe-Mg thermometers of Ellis and Green (1979) ; (b)-the peak temperature calculated using Grt-
Cpx Fe-Mg thermometers of Powell (1985) ; ( c¢)-the peak temperature calculated using Grt-Cpx Fe-Mg thermometers of Krogh (1988) ; (d)-the peak
temperature calculated using Grt-Cpx Fe-Mg thermometers of Ai (1994) ; (e)-the peak temperature calculated using Grt-Cpx Fe-Mg thermometers of
Krogh (2000)

EE (Malaspina et al. , 2006) . [FIFEHY, SCLE I RBAT HABRIFMSUEE, A P’ I (b) Fl () K IER
MR (P 10)  FERRE TR AN AR )R TE I, S0 TH5 (3 B B HICME R, B Malaspina et al. (2006) K44 51,
A1 Fe®* BT 5 (a) MG JG B0 00 T3 3050 7o , T AR HOAORE 0 T BE A R A X 7 03 3, 7 A% A [
>800°C . LRIEAT Fe’ ™ HIJT ik (d) RCIEJR A IR EE IR AR, Krogh (2000) 3} BE 31 31 5 i I 2 4 fIX, Eills and Green
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Fig.7 The peak temperature calculated using different thermometers at the calibrated pressure, applied Fe’* correction of Cawthron
and Collerson (1974)

(a)-the peak temperature calculated using Grt-Cpx Fe-Mg thermometers of Ellis and Green (1979) ; (b)-the peak temperature calculated using Grt-

Cpx Fe-Mg thermometers of Powell (1985) ; (c¢)-the peak temperature calculated using Grt-Cpx Fe-Mg thermometers of Krogh (1988) ; (d)-the peak

temperature calculated using Grt-Cpx Fe-Mg thermometers of Ai (1994) ; (e)-the peak temperature calculated using Grt-Cpx Fe-Mg thermometers of
Krogh (2000)
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Fig.8 The peak temperature calculated using different thermometers at the calibrated pressure, applied Fe’* correction of Droop
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(a)-the peak temperature calculated using Grt-Cpx Fe-Mg thermometers of Ellis and Green (1979) ; (b)-the peak temperature calculated using Grt-

Cpx Fe-Mg thermometers of Powell (1985) ; (¢)-the peak temperature calculated using Grt-Cpx Fe-Mg thermometers of Krogh (1988) ; (d) -the peak

temperature calculated using Grt-Cpx Fe-Mg thermometers of Ai (1994) ; (e)-the peak temperature calculated using Grt-Cpx Fe-Mg thermometers of

Krogh (2000)
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Fig.9 The peak temperature calculated using different thermometers at the calibrated pressure, assumed Fe’*/ Fe’* as 1 : 1 from
Schmid et al. (2000)

(a)-the peak temperature calculated using Grt-Cpx Fe-Mg thermometers of Ellis and Green (1979) ; (b)-the peak temperature calculated using Grt-
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Cpx Fe-Mg thermometers of Powell (1985) ; (¢)-the peak temperature calculated using Grt-Cpx Fe-Mg thermometers of Krogh (1988) ; (d) -the peak
temperature calculated using Grt-Cpx Fe-Mg thermometers of Ai (1994) ; (e)-the peak temperature calculated using Grt-Cpx Fe-Mg thermometers of
Krogh (2000)
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(1995) J& 7373 264 MBI Hhm] LIS & i it B2 70 2 0 ik
WA EE, SR, TR B A A AN R IR A R A
TERLR 225+ Carswell (1990) [ B 532 = 2IRARIIE 1Y
T B R TR EE R ARDHE 3 70 A IR ( <S50°C) (il (550 ~
900°C) Al ifik ( >900°C ) 3 2, H 43 I JE 1L T4 I v 7¢ Fil i
IRFR I, Bk 52 #4038 0 J5E PR 58 A0 1 b PR HE . f] Liu and Li
(2008 ) U = L JZAR s XoF ) T 1L R 4 b B ALE A1



BKALE bR A b R KA R A T

S Bk Ak 2 AR I R IR B 25 RO RO A e AR ( <
700°C) R (700 ~800°C ) Al i ( >800°C ), #EAb K i
WS T 5 , 7F Krogh (2000) 36 B AR HE AT Fe* ™ HYALIE )7
% (d) (Schmid et al. , 2000) # )37 F AT, 218 Carswell (1990)
A Liu and Li (2008) (R 432 , AR UCRTRT A HE 25 (Wei et
al. ,1998; JEIES4E, 20005 X MGHl45%E, 2001; Malaspina et
al. , 2006) WA 8 F i iR 28 B (1 10t &) 11) o B 2 57
Ji1 Krogh(1988) i JE T A1 ik (¢) KIELRIFE A Fe’* (Droop,
1987) AL KA A TR £ )8 F iR 28 8 (& 10t & 11)
{HF5 4 B8 Liu and Li (2008) [ 5 8 43 28 g 13 (1938 )5 (904
~963°C ,P =4.0GPa) , It A AR 2 U ¥ o v LS Y, 3
1 OB MET L CRPRS B A R 432 2 S % T M
FRIZSRE B FA R W K o X TR AL, IR IR, T
TN A Krogh (2000) JREETHAIA:(d) (Schmid et al.
2000) FZIELRIEAT Fe* ETE 1R 3.5 ~5. 0GPa 5 H Y i
FERC A, ANk, JEIe S 4% IR Carswell (1990) 34 J2& Liu
and Li (2008 ) f L 4325 05 28, A X OVE S5 il 3 2 /N T
800°C (/& 10t J& 11) , i J@ F h 28 B, A, XTI S
B2 AT i 7] T Carswell (1990) B9 B a2 , & 5325
AL SR /AR, B RIS & T iR =, B
FET R K3 FHPEA T o BRI TEM (0 A0 2 R B AR VB A
Carswell (1990) 475 14 il v B , 2% B LT Bl T i 76 B 30
B, 3 5 KRR 1 1L T BHS 52— 300 (Zheng et al. |
2003) , AHJ,Liu and Li (2008 ) i B2 5328 i i B2 A€ 1
FRIRZE 022 8L DV A S A S P A 5 ), L 23 ) 0 e 48
P& a0, FH AR FERR 2 £E 700 ~ 800°C , 75 2% I8 B il B 1%
2N 2,4 £60 ~75°C (Cuthbert et al. , 2000; Shi and Wang,
2006) , F i G L AR TR A v TR BRAR 25 B B o e RSORY]
BT Bk, AT R b AR 5 B A X O 55, (ELATS
MR TR R, A N, R 25 10 A1 2E R (18] 3)
EEHEA B4 (E Sb, ), LA Liu et al. (2005, 2007) [
BRAGZEFAFEAR 2T 5T 45 R A, A6 R 50 A0 v A 590 e K i A
WEE IR 2 A R 2 7o B, A SCAG 38 M\ Zheng et al.
(2005) il Liu and Li (2008 ) X K 31l filf 43 1 L HF 2 183 45 PR
TCHIRI AT HESE

gt SRR BFWI AR S — 0 T AL BT
B o RGBT R O T AR VITE AT ) R B 340
e i )
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