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Fig.1 Schematic geological map of the Dabie—Sulu eclogite belt
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Table 2 Microprobe analyses (%) of representative minerals in the ultra—high—pressure eclogites

7Y Grt Omp Bru Phe Tlc Mag Cro Di Dol Bi Pl Gln
TE LB B E E E E E E PE A A? A A EBS
Sio, 38.10 | 55.17 0.00 |[53.67 |61.36 0.00 |55.03 52.58 0.12 36.26 | 56.17 | 53.88
TiO, 0.01 0.13 0.00 0.42 0.12 0.00 0.00 0.05 0.00 0.40 0.00 0.03

ALO;, | 1204 | 812 | 0.00 | 2564 | 043 | 008 | 7.68 | 296 | 0.00 | 19.19 | 27.55 | 10.10
Cr,0, | 000 | 000 | 000 | 0.00 | 0.22 | 005 | 000 | 003 | 0.05 | 0.00 | 0.00 | 0.00
Fe,0, | 076 | 4.18 471 | 443 041 | 581

FeO 28.56 | 5.50 | 31.25 | 3.68 1.68 19.64 | 4.24 7.03 7.50 | 14.30 3.21
MnO 0.46 0.00 0.22 0.08 0.04 0.31 0.03 0.14 0.15 0.04 0.02 0.07
MgO 3.67 7.49 | 26.89 | 3.68 | 29.20 | 3561 | 7.74 | 10.13 | 20.78 | 14.98 | 0.02 | 14.44

CaO 7.76 | 13.31 | 0.84 0.00 0.02 1.02 [ 13.92 | 20.44 | 2841 | 0.18 10.23 | 4.15
Na,O 0.00 6.50 0.02 0.10 0.07 0.38 6.48 2.48 0.21 0.13 5.88 5.44
K,0 0.00 0.00 0.00 7.27 0.02 0.00 0.00 0.00 0.06 9.09 0.05 0.07
Sum 100.36 | 100.41 | 59.24 | 95.21 | 93.16 | 57.32 | 99.84 {100.26 | 57.54 | 94.58 | 100.41}{ 97.20

o 12 6 2 11 22 2 23 6 2 22 8 23
Si 2.992| 1.995{ 0.000 | 3.541 | 8.020 | 0.000| 7.658 | 1.961| 0.000 | 5.408 | 2.520| 7.454
Ti 0.002| 0.004] 0.000 | 0.020 | 0.004 | 0.000 | 0.000 | 0.001{ 0.000 | 0.045| 0.000{ 0.003
Al 1.954( 0.346f 0.000 [ 1.995| 0.005| 0.000 | 1.259 | 0.230} 0.000 | 3.373 1.457} 1.646
Cr 0.002| 0.000] 0.000 | 0.000 | 0.002 | 0.000 | 0.000{ 0.001} 0.000 | 0.000 | 0.000} 0.000
Fe* 0.049| 0.114} 0.000 0493 | 0.124 0.014] 0.605
Fe** 2.059| 0.116] 0.390 | 0.201 | 0.120| 0.231 | 0.492| 0.219; 0.086 | 1.784 0.371
Mn 0.045! 0.000{ 0.000 ;{ 0.000| 0.001 | 0.000 | 0.004 | 0.004; 0.000; 0.004 | 0.001; 0.008
Mg 04271 0.404; 0.601} 0.362 | 5612 0.738 | 1.606 [ 0.563| 0.452( 3.333| 0.001] 2.978
Ca 0.473! 0.516| 0.010 | 0.000 { 0.000; 0.020 | 2.075| 0.817( 0.453 | 0.030 | 0.496| 0.615
Na 0.000| 0.456| 0.000| 0.011 | 0.005| 0.008 | 1.784 ( 0.179| 0.009  0.038 } 0.511| 1.459
K 0.000| 0.000| 0.000 | 0.612{ 0.000 | 0.000 | 0.000 ( 0.000| 0.000 | t.731}{ 0.003| 0.012

. Bar HEWEG:BI Bk Bru ZFER Cro BENA:DI &HA:Dol HZA:Gln BHRA:;Grt A
WA Mag FEF:Omp SBMA;Phe FEHAZELP KA.
YRR B L& 1.
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Table 3 Microprobe analyses (%) of Representative minerals in the high—pressur eclogites

¥ % |Grt(r) |Grt(m)|Grt{c) | Omp | Gln Phe Bar Bar Pg Act Ab Ep

& B Bt E E E E E E PE EA EA GS GS Gs

SiO, 36.81 |37.02 |36.48 | 5535 [57.44 |51.68 |50.06 |51.08 |46.98 }52.99 |69.83 |39.58

TiO, 0.11 0.06 0.17 0.02 | 0.00 0.61 0.09 0.08 0.25 0.14 0.01 0.04

ALO; |21.02 [21.13 |20.81 10.19 | 11.44 |27.98 9.95 | 11.18 |40.23 593 |19.19 |32.50

Cr,0, 0.08 0.01 0.04 0.02 | 0.00 0.10 0.00 0.00 0.00 0.00 0.00 0.06

Fe,04 0.00 0.00 0.00 478 | 0.12 4.80 4.01 2.50 0.05 1.12

FeO 29.16 {25.31 |17.63 490 | 543 3.31 7.31 5.24 0.04 9.77

MnO 0.41 3.49 |11.66 0.05 | 0.16 0.01 0.17 0.06 0.16 0.02 0.03 0.00

MO~ 1.73 1.05 0.39 6.61 }12.75 2.69 |12.00 |14.05 0.12 | 14.64 0.00 0.04

Ca0 991 |10.51 | 1093 | 10.94 | 0.45 0.00 6.59 7.94 0.33 9.44 0.05 |24.99

Na,0 7.64 | 6.97 0.68 4.11 3.04 5.38 222 | 10.62 0.01
K,0 0.00 | 0.06 7.09 0.30 0.12 0.78 0.02 0.06
Sum 99.23 |98.56 |98.11 |100.51 [95.63 |9597 |[95.01 |96.58 |94.27 [97.42 }99.86 |95.46
o 12 12 12 6 23 11 23 23 11 23 8 12.5
Si 2960 | 2993 2978} 1.985| 7.897 | 3.341| 7.254 | 7.180} 3.011  7.533 | 3.051 | 3.007
Ti 0.007 | 0.004 | 0.010 { 0.000{ 0.000 0.032| 0.010 | 0.008{ 0.012| 0.015] 0.000 ] 0.002
Al | 1991 | 2.013| 2.002 | 0.431| 1.853} 2270 | 1.699 | 1.852( 3.029 | 0.993 | 0.989 | 2910
Cr 0.005 | 0.000 | 0.003 | 0.000| 0.000 | 0.000 | 0.000 | 0.000 [ 0.000 | 0:000 | 0.000| 0.000
Fe** 0.046 { 0.000 | 0.009 | 0.129( 0.116 0.523 | 0.424 0.268 | 0.002 | 0.071

Fe** 1915 1711 | 1.194| 0.147| 0.625 | 0.138 | 0.886 | 0.637 [ 0.022 | 1.161]

Mn 0.028 | 0.239 | 0.806 [ 0.002| 0.019 | 0.011 | 0.021 | 0.007 | 0.008 | 0.002 ; 0.001 [ 0.000

Mg 0.207 | 0.127 | 0.047 | 0.353| 2.613 | 0.325| 2.595| 2.944 | 0.012 | 3.102 | 0.000 [ 0.005

Ca 0.854 | 0.909! 0956 0.420} 0.066 | 0.020 | 1.023 | 1.196 | 0.023 | 1.438 [ 0.002 | 2.034

Na 0.531] 1.850 | 0.118 | 1.155| 0.829 | 0.666 | 0.612 | 0.815) 0.002

K 0.000| 0.011 { 0.600 | 0.055| 0.022 [ 0.064 | 0.004 | 0.002

W Ab BIKAAct MEAEp BEA;Gre(r), (m) A () A PIRERMANE, @B Py HEHHE
BE1F2.
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Fig.5 Composition diagram of sodic—calcic (A, B) and alkali(c) amphiboles (after Leake, 1985)
O AHATHARNGEK @ EZHF-ANEREN-BREPRNANEA

O Amphibole inclusion in garnet; @ amphibole from epidote—amphbolite or epidote—blueschist
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A XA A B AR BT 8 WAE B9 i L & B, B AT/ KWE T, ¥l XL
WA EABRICEMA R EREE PRI TREY  REBET A SA. TRWRE
B, B0 8 R FRUEMRERILD Y, B RA I8 P AEF R BE S, AT LUR R
AR IR P BRI B, BRRELT YA EE R AT A X A B A oy h oA ke 4R
PERER AR, EREAEBSETREASBPA ENREHREE. 4
POE R MRS PR T Y EAHRENFAE R, BET NSSET SARAa S
EAKE, MR 2GR T, AREMEE FBAaAN. BEV-H S/ ZEREER
MR — REMEN T, EREERZERERBRE T, EFERNENSESRE—ABHHE
BTRNVAY, XEBEEEERERNS--MERE. 8 52, K84 DAL
W B BREL 0 4 LA AR AL, 28R /2 Mg 0.68—0.75, Fe 0.21—0.28, Ca 0.00—
011, H=fA & Fe/Mg=1/1., B LIKHEKEET R Mg 0.49—0.50, Fe 0.46—
0.48, Ca 0.03—0.03, H = A & Ca 0.50—0.51, Mg 0.31—0.33, Fe 0.14—0.16, 5t A K
Ca 0.88—0.89, Mg 0.05—0.06, Fe 0.05—0.06 (& 2).
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BREER PR 3.34—3.43 (3R 3), @ @ R PO RE IR TN 3.45—3.54(3k 2), X &
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Fig.6 Composition diagram of calcic amphibole (after leake, 1985)

ABNEPRANA® ZFHEMETHANE
A Amphibole from amphibolite; @ amphibole from greenschist
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.7 3.55 EXEBISEE T ERAKIZBES. a8 MBS B B § AR 8 R e
WA, A RA R AT YR, SOsRALR R R,

4.6 #FHcH

RO HIREES MU SR B, —BERLT, ARNAHEERZE
B BB KGHEN TS, AN, AP RARERG; MEF-—AREHRE N EH
JLFRAENHKA G 2). B TIRAERRNAFEERSFE, fHCA KRS 28R
TYIR BRI, SANARRZBEEAXN RO BNSHAZHHMKRAES, BK
A>T AIE 40%—60%; 5 M N A1 SR AHER 28 @ AL MAHC A B LEr
KA. B, #F—MaalrvaEREHMARRI KA (B 7).

B7 ARES&BPHRKAHELTEA
Fig.7 Compositional pattern of plagioclase in different crystal domains
ARA (Am)+RHEKA PHERBLAFERE S B2 B+ KAEE /A = (Phe) & RBAHA (Grt) FR#&
Amphibole (Am)+plagioclase (P1) symplectite after omphacite; biotite (Bi) +plagioclase after phengite (Phe) or
garnet (Grt)

47 #wHA

BELAREESEBEHELRMIEBEFRALEITHE. SFAPRAARCGEMNE
B, ZHSKTYTUEBSEERERTRE. &1 0BRSS E A RS BRI,
HAPBRFELUEHS G Ps=Fe* / (AIHFe*™) H 12%—23%. {BREEHY B RS
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Fig.8 P-T conditions of the eclogites from the Dabie and Sulu areas
D RHLMREESFARBES S FOMRKNSHAREES G ENGAES K KRAHRES;C
WEEEL. EREN: ) EBR-SRAPY 0 A ZE-MAED, OWEAMEA-AEASNTRES, 10,20 #1

50 AL HHEES FERCY (B RIBT A+ R E-EA+ TR

D Coesite eclogite from the Dabieshan area; S  coesite eclogite from the Sulu area; G glaucophane eclogite;

K kyanite eclogite; C common eclogite. reaction curves: (a) graphite—diamond!*?; (b) quartz—coesite!*¥; (c)

omphacite+ quartz— albite®; (d)margarite+clinozoisite+garnet—omphacite-+kyanitel®!

RS BT BUR X8 R B Ellis A1 Green (1979) LK PR IF M A A — B AVER
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Z[EH) Fe*'~Mg AR R M (Kp) BE, BUS ¥ 2 KR EMEEH A, XA XEEg
HWIHREREZHA. BRESSBEEAELENWELSI, AEA-BAER Z B
Fe?'-MgO /A SR A %5 A LM AR, KA PGB AY F 28—48, Bt K 7—29,
AR X AT 4—13, X RABNES WL RIRE B N R AR BB A SR, &k
Xca=0.28 FIFE ] 3.0GPa, # Ellis 1 Green MR E T8, R =X I8 BB
BBl 43 B2 460—5307C , 520—825°C #1 705—1000C (& 8)., W HHT WiL2E R4, K5
Ui XA 75 AN B K= 6—14°78 A B s K 19 K Sy 4—719220 427 s
AHEAFR A Ellis F Green B 1HE AT 45 ) B HUA 4 TR A T &4 KB X 2
650—870C, > 2.7—2.9GPa, F B HL X & 820—1 000C, >2.8—3.1GPa (& 8)., #Hi&A
B-SRIAHR, RENERYA 20C, ES47308 >3.7—3.9 #1>3.8—4.4GPa, L RIFEE
£ 120—140km,

P (GPa)

(wy)a

fl 1 i 1 1 1 1

.
200 400 600 800 1000 1200
TCC)

9 BRERESERER PT T
Fig.9 Metamorphic PTt paths of ultra—high—pressure eclogites

D KHWLMEK;:S FHAHEK. EHRRH: ), OFCRAES d) HBENABENTREH ) @z
BHAR-WKA+EH A +H0; B FM A Evans®: A AINEHE MEAEH;LBS/EBS BHA-KHH
W/ BF-BRAEHAEA BF-ARNEMGS KAFFM:PA BAG-BERAFAHE

D Coesite eclogite from the Dabieshan area; S coesite eclogite from the Sulu area. Reaction curves: for (a),
(b) and (c), see Fig.8; (d) low limit of barrosite stablity!*; (e) margarite+qaurtz—albite+kyanite+H,0!?!
Metamorphic facies after Evans*!: A amphibolite facies; E eclogite facies; LBS / EBS lawsonite—blueschist /
epidote—blueschist facies; AEA  albite—epidote—amphibolite facies; GS greenschist; PA pumpellyite—actinolite

AHEGERESUSERNA KT ONBRA S IEE, HEREAKENS
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Evans (1990) & X 7 -1 2 G BARER YD, BT FMaR, EREEN K
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>1.2-2.1GPa. H K B/ M, BERSNESEEE AN TS,
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(6 / km), L2 e FI B BB 414 (5C / km) ; T 5580 548 Fo M 24 1R A I BT HE 2 T 18,
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RES KA1 , BA R E KR E VL.

HMRPTRERY, R EREELH T 5 N RRERN B, R ET YRR ERR
REAASR, VAR B R, & 378 Bt IR A T Em M LIRR 2. MRS AR
R, AT S A R RE A R AEA P ES FEE (10%—20%), K& A -3
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H R R AR L A DR R4 BTt I AR X R A A R AR KA BY, B 380—420TC , 1.0—
1.3GPa; @ A AN EGRBERNARENE LT, Bl <0.3GPa, & K 250—350C. &
A—ANEEZEER, TEFENANRBREENNANG SHRHROBANESETY
MR, KA R R AEE, 4582 400—500C, 0.7—0.9GPa.

G B R WA e IR &4, (B T8 &M A TR & R4 BDE A 2 R 8
PT B2 (B 9), AR R BINA & 07 ) fef% ; 228 AR Fl S 218 FHR B 3538l 725 1B
A RAE R R SRR, TR % ERR, W R SRR, XM PT B2
AR 7Y BB 15 B A 1 AR AR R 7E K AL, s AR B A o L F i b B e 4, SR R
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6 JEREHR
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PETROLOGY, METAMORPHIC PROCESS AND GENESIS OF
THE DABIE-SULU ECLOGITE BELT, EAST-CENTRAL CHINA

Zhang Zeming, You Zhendong, Han Yujing and Song Longkang

(Department of Geology, China University Geoscience, Wuhan, Hubei)
Abstract

The Qinling—Dabie orogenic belt in east—cental China represents the east—west—trending
subduction—collision zone between the North China and Yangtze plates. A series of
high—pressure and altra—high—pressure metamorphic rocks have been found in the belt. The
eclogites are mainly exposed in eastern Shandong, northern Jiangsu, south—western Anhui,
southern Henan and northern Hubei. The eclogites occur as lenses and layers in the Early
Precambrian crystalline basements such as the Jiaonan, Donghai and Dabie metamorphic
complexes or Mid—Late Proterozoic metamorphic series such as the Hongan Group, Susong
Group and Sujiahe Group. Based upon the field occurrence and evaluation of P—7 condi-
tions of eclogites, two types of eclogite can be distinguished: type 1—ultra~high—pressure
(UHP) eclogite in the Early Precambrian basement, and type 2—low—temperature high—pres-
sure (LTHP) eclogite in the Mid—Late Proterozoic metamorphic series. On the basis of the
field geology, petrolography, mineral chemistry and geochronology, the metamorphic condi-
tions, PTt paths and petrogenetic model of eclogite are understood. The principal conclu-
sions of this work are the following: (1) The eclogites have been subjected to five stages of
metamorphism represented by a clockwise P77 path. (2) Within the eclogite belt, the forma-
tion temperatures of eclogites increased from the Western Dabie through the Eastern Dabie
to the Sulu areas. (3) At least two stages of high—pressure metamorphism have occurred in
the orogen: the coesite— and diamond—bearing eclogites were formed by northward
subduction of oceanic crust beneath the North China plate or the Dabie during the
Caledonian, with an age of 481 Ma, and the epidote—blueschist belt were formed by
junction—collision between the two continental plates in Triassic time. (4) The high—pressure
metamorphic belt consists of eclogites with different ages, P—T conditions and origins. This
suggests that the eclogites were introducted into wall—rocks by the tectonic transport.

Key words: petrology, mineral chemistry, chronology, PT:—path, Dabie—Sulu
eclogite belt, east—central China
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