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Fig. 1 Sketch map showing the geology and maijor tectonic units in the Dabie
Mountain area (modified from Xiu Shutong, Li Shuguang et al.)
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1. North China landmass; 2. Yangtze landmass; 3. North Huaiyang marginal sea
composed mainly of the Foziling Group; 4. South Dabie high-pressure eclogite belt
(in the amphibolite facies-high greenschist facies metamorphic complex); 5. North
Dabie amphibolite facies gneiss-migmatite belt; 6. Greenschist facies phosphate-
bearing metamorphic belt of the Xiusong Group; 7. ultramafic rock bodies; 8.
eclogite sampling site; 9. granite.

@® Hefei-Minggang fault; @ Tongbai-Mezitan fault; ® Tancheng-Lujiang fault
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Table 1 Microprobe analysis of the garnet from eclogites (%)
i . KN A BT S

REEH A wlE EE BE mE BLE [ k=

liifs= 1 2 3 4 5 6

BERE h-ga-1-1 h-ga-1-2 ga-2-1 ga-2-2 ga-4-1 ga-4-2
si0, 39.440 39.840 39,920 39.310 40.100 39,530
ALO, 21.430 21.480 22.040 21.080 31.630 20.890
Fe,0, 2.050 - 0.650 0.340 1.740 1.560 0.410
FeO 21.300 21.790 22.190 20.470 20.940 20.680
(FeO) 23.150 22.380 22.500 22.030 22.350 21.050
MnO 0.490 0.460 0.480 0.550 0.410 0.490
Ca0 7.640 7.620 7.070 7.380 8.300 8.280
MgO 8.740 8.760 8.970 9.210 8.940 8.650
K,0 0.000 0.000 0.000 0.000 0.000 0.000
Na,0 0.010 0.010 0.000 0.020 0.020 0.030
CuO 0.010 0.060 0.020 0.030 0.000 0.000
TiO, 0.070 0.110 0.010 0.010 0.080 0.080
SUM 101.180 100.780 101.040 99.800 101.980 99.040
si 2.984 3.014 3.006 3.001 "3.006 3.046
AIIV) 0.016 0.000 0.000 0.000 0.000 0.000
Al(VD) 1.894 1.915 1.956 1.897 1.911 1.897
Felt 0.117 0.037 0.019 0.100 0.088 0.024
Fet* 1.348 1.379 1.398 1.307 1.313 1.333
Man 0.031 0.029 0.031 0.036 0.020 0.032
Ca 0.619 0.618 0.570 0.604 0.667 0.684
Mg 0.986 0.988 1.007 1.048 0.999 0.994
K 0000 0.000 0.000 0.000 0.000 0.000
Na 0.001 0.001 0.000 0.003 0.003 0.004
Cu 0.001 0.003 0.001 0.002 0.000 0.000
Ti 0.004 0.006 0.001 0.001 0.005 0.005
And 5.734 1.759 0.863 4.914. 4.245 1.213
Gro 15.059 19.441 18.445 15.337 18.054 22.620
Alm 45.249 44.009 45.743 43.499 43.432 40.615
Bpe 0.861 0.880 - 0.864 1.085 0.850 0.910
Pyr 33.097 33.911 34.085 35.165 33.420 34.643
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SREEHLR B SPE Pk R KR RIRE FIRE
il 7 8 9 10 11 12
EHS h-ga-5-1 h-ga-5-2 ga-7-1 ga-7-2 ga-9-1 ga-9-2
Sio, 39.360 39.620 39.500 39.530 39.480 40.610
Al,0, 22.450 21.980 20.570 21.910 21.080 20.750
Fe,0, 2.550 2.800 2.100 3.990 2.080 0.800
FeO 19.990 20.340 20.570 14.060 16.570 14.750
(FeO) 22.280 22.860 22.460 - 17.650 20.440 15.470
M2O 0.470 0.460 0.690 0.360 0.390 0.310
CaO 8.090 7.190 8.480 5.830 14.090 16.280
MgO 9.110 9.720 8.420 14.270 -5.700 7.160
K,0 0.000 0.000 0.000 0.000 0.000 0.000
Na,0 0.000 0.010 0.020 0.000 0.000 0.020
Cu0O 0.000 0.000 0.000 0.000 0.060 0.010
TiO, 0.000 0.020 0.000 0.070 0.020 0.250
SUM 102.020 102.140 100.350 100.020 101.470 100.940
Si 2.938 2.957 3.016 2.924 3.000 3.045
A1(1V) 0.062 0.043 0.000 0.076 0.000 0.000
ANV 1.912 1.890 1.851 1.834 1.888 1.833
Fe+ 0.143 0.157 0.121 0.222 0.119 0.045
Fe* 1.248 1.270 1.313 0.870 1.180 0.925
Mo 0.030 0.029 0.045 0.023 0.025 0.020
Ca 0.647 0.575 0.694 0.462 1.147 1.308
Mg 1.014 1.081 0.958 1.574 0.646 0.800
K 0.000 » 0.000 0.000 0.000 0.000 0.000
Na 0.000 0.001 0.003 0.000 0.000 0.003
Cu 0.000 0.000 0.000 0.000 0.003 0.001
Ti 0.000 0.001 0.000 0.004 0.001 0.014
And 7.193 7.999 6.139 11.179 5.755 2.408
Gro 14.902 11.499 17.391 4.184 32.487 43.879
Alm "42.423 42.969 42.644 29.733 39.445 24.570
Spe 0.864 0.858 1.316 0.645 0.648 0.678
Pyr 34.619 36.676 32.509 33.759 21.665 28.465
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REHA AMAL AMAEL A M X M
lifza) 13 14 15 16
BR5 h-ga-10-1 h-ga-10-2 ga-12-1 ga-12-2
$i0, 39.930 39.480 39.960 40.180
AlL0, 22.020 21.960 21.880 21.590
Fe,0, 3.110 3.630 2.220 1.560
FeO 15.610 15.280 16.330 16.640
(Fe0) 18.410 18.350 18.320 18.040
MnO 0.440 C.440 0.350 0.350
Ca0 4.830 6.400 6.830 6.190
MgO 14.320 13.060 12.570 11.500
K,0 0.000 0.000 0.008 0.000
Na,0 0.000 10.010 0.000 0.010
CuO 0.000 0.000 0.000 +0.050
TiO, 0.030 0.050 0.060 0.040
SUM 100.290 100.310 100.200 100.110
si 2.954 2.933 2.969 2.999
AI(IV) 0.046 0.067 0.031 0.001
AICVI) 1.873- 1.856 1.885 1.898
Fel* 0.173 0.203 0.124 0.088
Fet 0.966 0.949 1.015 1.039°
Ma 0.028 0.028 0.022 0.022
Ca 0.383 €.569 0.544 0.655
Mg 1.579 1.447 1.392 1.280
K 0.000 0.000 0.000 0.000
Na 0.000 0.001 0.000 0.001
Cu 0.000 0.000 0.000 0.003
Ti 0.002 0.003 0.003 0.002
And 8.774 10.342 6.233 4.264
Gro 4.202 7.111 12.136 17.837
Alm 32.715 32.355 34.217 34.078
Spe 0.850 0.862 0.638 0.640
Pyr 53.458 49.329 46.776 43.191
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Table 2 Microprobe analysis of the clinopyorxene from eclogites (%)

el - 3 AB It R S KBRS EBE S

REHA EiE 537 &3 R KA AWEL A

i3s3 1 2 3 4 5 6

ER= di-6-1 di-8-1 di-8-2 di-11-1 di-11-2 di-13-1
§i0, 52.520 51.040 53.460 56.640 56.480 56.060
Al O 2.750 5.200 4.960 8.130 8.550 8.650
Fe,04 2.370 0.200 0.880 1.030 1.530 3.700
FeO ' 4.910 7.360 5.040 2.790 2.550 0.580
(FeO) 7.040 7.540 5.830 3.720 3.930 3.910
M=aO . 0.060 0.120 0.060 0.020 0.010 0.020
Ca0 21.300 20.970 19.470 14.840 13.890 14.350
MgO 14.780 13.470 13.740 10.940 11.010 10.910
K,0 0.000 0.000 0.000 0.000 0.000 0.010
Na,0 0.950 0.580 2,040 5.700 5.960 6.170
Cu0 0.080 0.010 0.000 0.020 0.000 0.040
Tio, 0.310 0.030 0.080 0.050 0.090 0.080
SUM 100.030 98.980 99.730 100.160 100.070 100.570
Si 1.934 1.905 1.951 2.010 2.004 1.981
AIV) 0.066 0.095 0.049 0.000 0.000 0.019
ALVI) 0.053 0.133 0.165 0.340 0.358 0.341
Feit+ 0.066 0.006 0.024 0.028 0.041 0.098
Fett 0.151 0.230 0.154 0.083 0.076 0.017
Mn 0.002 0.004 0.002 0.001 0.000 0.001
Ca 0.840 0.838 0.761 0.564 0.528 0.545
Mg 0.811 0.749 0.748 0.579 0.582 0.575
K 0.000 0.000 0.000 0.000 0.000 0.000
Na 0.068 0.042 0.144 0.392 0.410 0.425
Cu 0.002 0.000 0.000 0.001 0.000 0.001
Ti 0.009 0.001 0.002 0.001 0.002 0.002
Total 4.002 4.003 4.000 3.998 4.002 4.002
Jd 6.790 4.200 14.450 34.680 36.060 36.050
Ac 0.000 0.000 0.000 2.805 4.120 6.300
Ts + Wo + En 4 Fs 93.210 95.800 85.550 62.515 59.820 57.650

EfEEE (No 1—8) WKE 2-C X T, BHARRE . XRAEES TEKETHET
M AETELE 3). v

1\ 2A0E 2, 3 HUIEH , KBRS AU E R AR &, B T A BRI R — R, iR
R EEBRAREZER LMEL PN ERERABLGNRLaRT, Mgt
WABGHNBGLES—EEL 6. HEEESTERRN C B4 0.57, Mt
% 0.83; Na BRI 0.42, WALEBLOY 0.04—0.14; FEA M, B Al 8 (AY) #
R HERY 0.35 JU/NEIdL Ay 0.14 DIF, A E B /o RRIESRIREL, RAKG
WM ENERE NS TR HTUANRBILETSEESPER, £



116 H & 2 i 1993 4
1.0
0. 84 ﬂ BAFI IS (the south Dabie
Mountains eclogite)
s A LK BIRE (the North Dabie
Mountains eclogite)
0.7
0.6 A
&l 5 A TERE
6 ’ R (A —type eclogite)
" os{ A A
0. 34
(B—type eclogite) CBREE
0.1 (C—type eclogite)
o L] Ll T L] & T Li T
© o1 02 03 04 05 06 07 08 09 1.0
Cpx
AL Vi

B2 XG-AIGF MEERD DA .

Fig. 2 Classification diagram of eclogite X§a*=AI{f* based on chemical compositions.
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Table 3 The composition correlation analysis of garnet in eclogite from
the Dabie Mountains '

Si AV Felt Fet Man: Ca Mg ‘Na
Si
AV 0.188
Fe'+ —0.89 —0.54
Fet* 0.44 0.72 | —0.56
Mn 0.17 0.14 0.08 0.63
Ca 0.59 —0.22 | —0.41 0.05 0.25
Mg —0.69 —0.29 0.63 | —0.61 —0.22 | —o0.76
Na 0.69 —0.16 | —0.45 0.30 | 0.37 0.30 | —0.39

EERENTEAEN Na A M, frE#: Ca,TizE M, f,Al B Mg, Fe ifi $REL
KB Na, Ca, Al BEMER B3 ABILIELH MBE S H R ETH K, BT
SBREN,ZE Q-J EE,AUBHANLIMBEAERE Ca-Mg-Fe EAHE, HESE
BHEL o MAMUBEMELELNE Ca-Na EAA, HEHESERLE ), %7
BIERABIIE L SEEE RS L 2R0ER, RIMARSESTOARGHETT
TCRBMERSH, ERNE 30 MNFE ITLUFEH, Si*t 5 F*, Mg BfER, fib
Ca**, Na™* EAE3:; AIV' &5 Fe?* EAE3; Mgt 55 Ca* fifH%. HXETEREE
R BB LB & RS L% R = BERREUS IO YRR E & EE M. AR



%28 BETES: KAIWLRBARES R FEREKEREX _ 117

1.0

0.94

Mg/ (Mg+Fe** +Mn)

[ 0.2 0.4 0.6 0.8 .o . 1.2 1:4 1.6 l.'8 2.0

3 MEEEES EEGE MR, 1977)
Fig. 3 Classification diagram of eclogite (after ‘Cong Bolin, 1977)

LIL emfiadidgs; 1L BRAMES; 1V. RIESEE; V. RRSslEs; VL aRE
WiEEE; VIL BNARFEEEES; No 18 jJbXSIRMARIES; No 9—12 jLKBIZHR % &
- ¥E; No 13—16 BEABIEIES. '

I, II. eclogite in kimberlite; III. kyanite eclogite; v, corundum eclogite; V. granulite
facies eclogite; VI. amphibolite facies eclogite; VII. glaucophane schist fac:es eclogite;

No 1—8, Gaobayan eclogi;e in the north Dabie Mountain; No 9—12 Raobazhal eclogite in
the north Dabie Mountain; No 13—16, Shima eclogite in the south Dabie Mountain.

B, Mg, Fe &EME,M Na, G, Si HEMKo TN, BFESAMA
RBEERFRE Sm-Nd B REEER (221—224 Ma) EH: PFXRBILALEE
U BRI RS B R BRI A O R MR A R R TR R Rl A —#4

S 1EF T o
4 RPNFBIEETY IR JE D& EOBIE

4.1 ANFEHE

BEENERUBRARTRENFE. KILEBBESPFROSELSEE S ?
34%—36%, BN MK, BREROHES IR LR EEE TR B

B EH &M
411 ERSELHORETB: B SR EY:

Jd40. P(GPa) = 0.018T(°C) + 1.15
Jd30. P(GPa) = 0.018T(°C) + 0.8

41.2° EESOHEDLR:
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(B E M3 25 For numbers in the figurel see Table 2)

3An==Gro + 2Ky + Q
AG® = —7022Cal/mol, AH®° = —16923Cal/mol
AS°® = —33.21, AV° = —51.32¢m*/ mol
B AV=AV®,AS=AS°, & dP/dT = f;f = 27.07 4% Newton R. C L R A
T = 700°C Y, P 2§ 1.5 (GPa), MTiEEl:
P(GPa) = 0.027T(°C) — 3.949
4.1.3 S—KEEENHELR:

Ab=Jd+ Q
F4 WREDHBR
Table 4 Estimated formation
AiEA . BEBE =
HERS - Kp
Mg | Fe’* | Ca Mn Xg&ar Mg Fe*+ Na
BHE 0.999 1.313 0.667 0.026 0.222 V 0.811 0.151 0.068 7.05
Bk | 0.953 1.313 0.694 0.045 0.231 0.748 0.154 0.144 6.69
KHED| 1.447 0.949 0.509 | 0.028 0.174 0.582 0.076 0.410 5.02




LA BrES: KA RBARIES SR R E B R R X L

P/GPa

200 300 400 500 600 700
T(°C)
Bs5 HESER T-P WRHZEMR

Pig. 5 "T-P condition diagram of eclogite

AG® = 21.36Cal/mol, AS° = —8.4Cal/mol « R
AV 2 =.—16.98cm’*/ mol, AGS. = —0.12
AH® = —375Cal/mol

AS(T) = AS® + JACP°/TdT
AS(800°K)=—8.6Cal /mol » R
MG dP/dT = AS/AV = 21.2, i P°= AG®/AV®= 5.26(GPa)
o P =0.0212T(°C) + 4.73

BECCOHBRER
temperature (°C) of eclogite
Ellis 3RPHRE - ' Raheim 3P4 E AEXEENNPERE
P=1.1 GPa P =12.0GPa P =1.1GPa P = 2,0GPa P = 1.1GPa P=2,0GPa
722.31 . 747.70 660.40 720 595.8 645
743.40 769.20 671.90 732.30 650.70 700.70
775.70° 803.50 740.80° 805,50 - 656.50 ’ 720.20
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L2 BREHSER
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TR B LA HB AR P T R B, X IR I MR A T TR FTIE S0

Ts+Wo+En+Fs

A\,

Be6 SIELWRAARSEREERE
Fig. 6 Ralationship betwcen end member components and space groups in omphacite

(Bh#=FEM3% 2 For numbers in the figure see Table 2)

13 GRE-RHBEHREETNER

RIEA Ve Frig g b AR
RT 1nKD = 2117 + 21.6(GPa) + 1500(Xp, — Xuy)™
+ 3494 X & - 2476 X5y + 1277X5P*
35 Raheim and Green™, Krogh, Granguly® BETHET TH, HEERLE
40

5 e
5.1 ERTRR, ANUBEHSBEESNEAREHEZo KA W b 4 14
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¥E, TREFERMERTERFERRESR, HHEE Fe, Mg NEBELGMHEX B
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B WK ESEEs TS ANBRERBTEREE X X—HREIXHT
Okay %5 (1989) Ffk#iA%E (1992) ¥ RBIBRID REFLFFHNE L. RITAGILIH
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— B FBEE—F BANTRo

g % X ®

AEZBTE. AAIWW—BRAXBEERR SR UEFR. PEBRAREFMRAT], 1987,95-—102,
UEF. HTRBIESOARRIRBERERDTIEST. PEESHME, 1987(4): 289-300,
W ELILRF XM, ABI LB EREE T EESORERERERD. BRFH, 1991, (3): 1- 13,
BEE TS EAMBEA T EAR MBI MUEE B, ANURSHARMESNEIN. Bk
WiF, 1990, 36(4); 359- 363,
5 MAE,ERAERIEBHEX. HHEEHEHEN 3T USEASHNCEMEERARMBERIL, £l
BRER S, L5 BEEHiRiE, 1980, 122—131,
6 Okay Al, Xu S T, Sengor A A C. Coesite from the Dabie Monutains eclotites, central China.
Journal of European J. Mineral, 1989, (1): 595—598.
7 Xiao ming Wang, Liou J G and Mao H K. Coesite bearing eclogite form Dabie Mountain in
central China. Geology, 1989, 17: 1085—1088.
8 SR ERFLXIMBAHB. AUX(ZEBMOBERRBRBAEIER. HRFER, 1992, 66(1): 1—
14,
9 #ALXINR. HEH-A BB LA BRI R s R vk, ERFIE, 1988, (1)5—10,
10 2B, T XAAR I R R LM ST MR Z KN, AL BRABIE D C R E S Sm-Nd i
REREEBERSN, BERR, 1989, (7): 522525,
11 2k, S, R, Hare, 3IURMEHXMEEEEE. HEEL, FERRREENRKY Sm-Nd RARE
BAEE. ERFE (B §), 1989, (2): 312—319,
HIGEE . mE TR SR Fe't f1 Fe'*. prip2eiit, 1983, 3(4): 55—62,
13 Coleman R G, Lee D E, Beatty L B, Brannock W. Eclogites and eclogites, their differences
and similarities. Bull. Geol. Soc, America, 1965, 7(5): 483—506.
14 M- KRE. EIEENANA. BEME, 1977, 220; 413—416,
15 B, grhd, =, MESNRSXE. SARFR, 1992, (1): 8789,
16 . Morinoto N. AN KA LY. TR, 1988, (4): 289— 304,
17 NEE. TARELT L. SELESNERERRNRHERZ. HRME, 1981, 3(3): 17-30,
18 Fleet M E. Omphacite Studies, !. The p,/n—>C,/n transformation. American Mineralogist, 1978,
63(4): 1100—1106.
19 BeiE.ghE,. Bk, ERA-2EAMREET. HFEHR, 1991, (2): 110—113,

E 7



122 Hh it Er 4 i 1993 4

20 Raheim A, Green D H. P-T paths of natural ectogites during metamorphism-a record of subd-
uction. Lithos, 1975, 8: 317-—328,

21 Krogh E J. Compatible P-T condtions for eclogites and surrounding gneisses in the Dristian-
sund area, western Norway. Contrib. Mineral, Petrol., 1980, 7: 387—393,

22 Ganguly T. Garnet and clinopyroxene solid solutions and geothermometry based on Fe-Mg
distribution coefficient. Geochim. Cosmochim. Acta, 1979, 43: 1021—1029.

MINERAL COMPOSITION AND METAMORPHIC P-T
CONDITIONS OF THE ECLOGITIC ROCKS IN THE
EASTERN PART OF THE DABIE MOUNTAINS
AND THEIR GENETIC IMPLICATION

Ge Ningjie, Li Shuguang, Peng Zhonghua and Liu Deliang

(Depariment of Earth and Space Sciences, University of Sciemce and Technology of China. Hefei, Anhui)

Abstract

There are obvious differences in the mineral assemblage and metamorphic P-T conditions
between the eclogitic rocks from the Northern and Southern Dabie Mountains. Those from
the Northern Dabie Mountains are developed in Alpine peridotite and gneiss. Their mineral
assemblage consists of garnet+diopside with no quartz, formed at temperatures of 600°—
740°C. Those from the Southern Dabie Mountains are developed in gneiss and marble. Their
mineral assemblage consists of garnet+omphosite+less quartz, metamorphosed in the range
of 650°—800°C These differences suggest that the former may be formed during the me-
tamorphism of the subducted oceanic crust, whereas the latter may be genetically related to the
subducrion of the continental crust in this area.

Key words : collisional orogen, eclogitic rocks of the Southern and Northern Dabie
Mountains, T-P conditions
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