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RERE EEBHEZAR Ok HFER - HF o HHEREE P . FRAEREREHNH
A TANEATEE, L RL 5 km, R 3~5km, LEREESHTUESIARA-BIEA-
ZRACE-OA,EMNMNBERTVYEENARNARLBERANAKAR. MEHFENERT Y
AERA-ZEA-ERA-S4A-BF A . BERTFHHPNEAAXETHRMKA. HHESE—1
HEMRHREFRERARTASTEREFNRRE, MERBEAN T4 SBUKEK, XA
Krogh(198) M AR A- LA ARETIHRER, £EAH 1.5 GPa i}, LB E N 652~689 C,
BW R 873~913 C,HWREMELN 200 C, FYENIHABBLFEHEENENN 2.0~2.6
GPa, MR ERELG-ERAAGHNBEFNENELRT 2.0GPa, BLEBEERHBENERTY
BUAEREBRBESKEBRM/REER—-HHEES T 2B . BEEMNIA—&RHERBE
BRE HATRSHEBE AHARIN —FEHBENMERNAEAXAEAR—4BRATNE
BRE—BeEH, ENMARTHIERURBEEHNFEL.

X@A @ REARY MEE B2 SRAaMIt4

HEXRBEARZWIEEZREEMERABESRE BEEE,1998; FEAIEF/RE&E—I
EVHHA, 19D, —AMMEEEMNRAERE R B ES N SEER, B EESH W HER >
HFEXN THRITBEENERABEHEBRXRXRER VR, RO KEBBEASTEER
M RETER FFRRAT —RIANBEESNE L B ZEEEFESD 350 km S E 24t
—i, HERFMUEHBREND T —HHEEE(KEEE,19DHE . AXEHFREZEE
BANEMLE  EARERESNFHES KEMREFRELFANBE—BBES RS
(EWPIHE,1982; BHER,1982; BB Z,1987; HEH,1997) i & 8 4 8 3 s 5t .

1 #ZREE B R

MEBBEAETERZIR 40 km HFERTEH THFERELEPE D, BESHBRHE
AREHTE R, SHEARM I E—H., BEEFHILTEE 10 km, BBEMHEEE S MESME
A, XA RS, AR AREBHBER — K KNBENESRE. L%
BEAFNFHERERES km, BATRELEFNEREBREHNIFREBAKTFHURE X

EAXAEXRARBEZRES (RS WTR070MEXRBERAEMBRA LR (HS G1998040800) ¥ B T H R 5 .
® Yang J S,Xu Z Q,Li H B,et al. 2000. A Early Paleozoic convergent border at the southern margin of the Qilian terrain,

NW China: Evidence from the eclogite, garnet peridotite and ophiolite. Journal of the Geological Society of China,43(in press).
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MHR, XU BEETEREAZAE D, AHEEASHEREY 3~5km, REBESR
ERE T30, RIAIA N W H RS RWEERFTER.
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Fig.1 Geological sketch map of the eclogite belt in Dulan County, Qinghai Province

(modify from Geological Map of Dulan (1 : 200000))
Pt:—BEHF:;0—S—AHE—SHR:D—RAR L HRE:8,0—REKEv—MKE
Pts—Late Proterozoic; O—S—OQrdovician to Silurian; D—Devonian; 74, 7s—granite; 83,8,—diorite; v—gabbro

BEAENEERFEZEBAERARAFKRE S (B 22, b) . BEAKEZEH < 10m, L
SmX2m MR E, HKEH W5 RE—-B,ER NW, 65 NE,Bif 70°, BEEESHES
WM, BB RERER, FahlEL, “XHNEFRA A REPERLE B
g EREH, H/PHE 30mX20m, KFEKF 100m, L hHEER. BESWESE YT E,
FTEH-ESEHANAE FRAEMANESHR . ZHHMREL: 20 AR L EHHE LEH
BH—EELE0, EHEEBEAHES 1: 100 FHRER(FBHBET =R, 19D BWBCHTH#H,
EBWH 15 TS EMEXSBEE S, BELXBERTREE X R KE K Rb-Sr [ & F&#
(902 Ma, 950 Ma F 1160 Ma) , {5 & H et R b BT H R,

BEANEBERARABARREARAZBRKERS. AANTYURESH < 1~2
mm, FEBAHERFT. TETYIAZRGCU~10%), AXR O AMFBEKAR20%),BF
LEERBBEHNE-SMAREENHEE A, B ENKARNAFRENBZRAKAF KRS T
HEREHRNABACER kR,

O HEAWER.197L. KEBERBREHE A 20 TEHRZE). 1~166.
® HELABET TR 1992 XEBFEMBRESQ 5 TLRBR.
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FHXEESLERRFH . EREFRSHNEETY. 2R, 808 B, MEXHkK,
EHEEEAEEEEREN. B E AR BN RE, TR EMRKENRELIES: 1
L 20), MM W REAEZEANSE, T U EBZARERR, A8 R H k(@& 2d).,

BWEE P YEB MR, BN, WHFERERTPHENARA-BEL-ZRAT
-S40, BEAGHA-ZBA-BRA-S4A-BFA(). FERTHETUWHAE KL EE
A-BARMRKRG-ARG, TETYKRESBOT .

WafA HEREMBEEZEBEA. FREFH 40%5~60%,20%~30%WH B, L HE
70%~80%, ABAZHEREMBR,BEAE 1~3 mm, —EHNMNEEEF, ABARNEN
SmmZEZL. FEARATARENERE KT YMHRERFTO. A XRNEGHR FEARA
FAIREEARCBREEARES G, FEETREANARE SRR ERLT L HIH
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FORMOMBAZUTER. RAEBANKE-SHR-EERT., AXWE,LH LEFEEE
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Fig. 2 Photographs of outcrops and microtexture of eclogite in the Dulan region
@—BEEEERTTHRRFRET; O)—RESNHELRN; O—LWRESH A RBE (O—FHFREEEN
BREREW; Grt—ARA; Am—f KA ;Omp— @M A ;Ec—HIE 4
(a)—eclogite blocks in granitic gneiss; (b)—banded eclogites; (c)—sheet structure of eclogite in northern belt;

(d)—granoblastic texture of eclogite in southern belt; Grt—garnet; Am—amphibole; Omp—omphacite; Ec—eclogite
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10%~27%#M 19%~37%. WA, L HTHEBMEHASBAERA3Y%~38%), FHMER”RE
Q@I%~247) (R D REABMANEBRALTEREHE<30%), B EER Coleman %
(1965) %143y C BV E (B 32) , S REBRMBMANOBARBR KB (B2 %%,1998),

DOFBA - BEATREGSERET R SOU UL, RERIFNEALSERA IR, B
AVH, THEW, SAORAERRBRTIEEH . SPSBEACETRRR G . ARBEARG
FER.AFRESPHEEAZTERAEARBHERABKRINAR BEEHFBEELT D
BB, TR 23%~37%, BN 24%~38%, “H ALK AELEKE(E 1) (E 3b),
EMNHIdEEBREXRLARBESPHREAJd 37U ~46% ) (B2 E%,1998) BBk — &,
T 5P /R& LT B R P @A (Jd 18%~37%) Biar 4 838 R %,1996).

REZEHAZH . ZHAZSREATIEFNRIEEED REENEHTRT Y, B
ERERLSHGTARAN RERANZHEAZSARSEHENERS. XV P SI FERX
3.45, HHI TEMEHRTZH.

WERA: BRARAXEHFENEHERT Y, EXR5ABARGEALE &
AR ESEARE  HNGHREAhz Wz BDONY T A A RNBAETD .

GO A . EREYTATHNARBELE - T EERAENEE~ERT Hha
BEAPHTFASERT 204U L, ENEEERERIR . AAERE T REAR KA, B
HWERNRALAENE, RERTRSHESHEREAUAREHBILERS X,

OOAEZRHEABRR, SERANSELEBRILA, BN TN ERESERY B™
Y2 EZGBREBRMTYEEFLZAR ABRENELA . 3E - Ly YERBTERHBEER,
BERANAAMKA,UR—EBEAHAKAHBRNERE .

(DARA:EEBTRESOUUL  REFENBERNBEERT Y. EMNAELIEARE
R, FEMAEERER RABEAERXREAEREEN LG XEANAGNEERSG

®ERaEEEa HiaEa

FEREHSREE ‘ BREmE BE [y
B3 SR G AR R A LG () AT (b) 4 B

Fig.3 Diagrams for garnets (a) and omphacites (b) of eclogites in Dulan, north margin of Qaidam Basin
AT—F /R & B R BREAE (BBX R 4,1996) ; DQD—K 4 B8 (BB L 2%,1998)
AT—Eclogites in Qiemo, Altun (after Liu et al. , 1996) ; DQD—eclogites in Da Qaidam (after Yang et al. , 1998)
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BEBRER™Y.
P EA . REHAEETHESD . B2EAFTRUTIE 10%6~20%, LH B EE +
ML HHR. FRAERMBHFE, FERR,RADNRRE, FERRPRIEHLMT O ZH,
ENME R TARAMRELSEESENERERNT Y.

3 AR MR AT R IR R A% R A R R X

3.1 BESEERESY

RIMTEAT Krogh(Q988) W AW A-EAEABE T, 4531 H T# 1. 0 GPa,1. 5 GPa fl
2.0GPa EN&BHTHEAERBREGK D, RAIHENTRERAZML, BEHREBE RN
30~40C, HELFHFEHNBEEAHIEH, FIIEK 2.0 GPa H B MR E R LE, LT RE 652
~698°C,RH 873~913C, MM EBEHEY 200C, MAGHA-GEA-ZHRASEBENIW
. (Carswell et al. , 1997) BEILHHMEEEME SR 2.0~2.6 GPa, REWHTRESHNT Y
HEABA-BEA-TGSAENEEREHNHI>2. 0 GPa (Holland, 1979, XMBREMESH
IREMMEAEIBR%,1996) R KEBBESE(BEE%E, 1904 TFHEMNBERZH.

R BEBEEREERE-EHBRRRETHTHEER

Table 2 Forming temperature of the Dulan eclogites calculated by

using Grt-Cpx Geothermometer of Krogh

HaS (Fe/Mg)omp | (Fe/Mglon | Xca | Kp | InKp 'C(1.0 GPa)t'C (1.5 GPa)t C (2. 0 GPa)
b2 99y102 0. 3514 2.9112 0.25(8.282.11 660. 73 674.98 689. 24
b4 99y105 0. 3253 3. 0229 0.299.29(2.23 667. 45 681. 26 695. 06
Jb#F 99y116 0. 3720 4.6718 0.42 {12.56] 2.53 673. 00 685. 74 . 698. 48
b A4 99y-308-a 0.1431 1. 7078 0.31 {11.94| 2. 48 626.53 639. 44 652. 35
k|44 99y-308-b 0. 1405 1.5371 0.31 |10.94] 2. 39 647. 46 660. 67 673. 87
W 99y205-a 0. 2446 1. 0374 0.2514.24 | 1.44 878. 50 896.12 913.74
B 99y205-b 0. 2420 1. 0395 0.254.30 | 1.46 870. 02 887.56 905. 10
B 99y213-2 0.4129 1.7730 0.22 | 4.29 | 1.46 838. 84 856. 38 873.92

3.2 (XKML EEHET R AMREN

KEHEEAES TREAARZHIEEGH PR, SEZIAZBEEZFRIRHB ZMESFRR—
A BRI E BRBESNBANRBESARZMILEZREEFNEERSY , EEMRE
B AT B 400km GFEFEL,1999), HHEEEARZHIZHFEFT . SHBBESHTHR
RAEETEAFZHUZL, B, RITANENRB—MEEER.

(D) ZHEEEEREETHFRNARET. IEBERREMREBXBEHRZ A RE
BEKEHMRBEMERIEE KRB EHLXEMEIDNAE  B=FE8RELHEF
A EBEBEYT =R, 19LHELET R,1993) . XEFREEESARGNKRERR
HERMKARAKRE AALBRARNASHAT OIS, AR RATARNEEEZREE
MGFEES,1999) ., BEANEERAIENAZBREARER_ZHRKIKREBES
2,1998) AR EEMREZACINABR—EREREE, TEARAERRHHERDRE G M
ERERREGAR. BB REARBHEEERIETHO. 8~1.0G)O, TR R —& AN K H

® WanYS, YangJ S, XuZ Q, et al. 2000. Geochemical characteristics of rocks from the Maxianshan complex and Xinglong-
shan group in the eastern segment of Qilian orogenic Belt. Journal of the Geological Society of China, 43: (in press).
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Exh#HpE., EXERMEENTFEERFTUEATNITEEREM  MRHE—SHR.
) ZHREEEE+S4BRENTYLEE. BHERTVYASEIENABA-BEAL-AO%-
RUA BREREEARZEFEBESTELARSNEHAZE, UABEZRBEEEHD
REHRRABTAMBRAZT Y, B BES T RRELKAE+ 2 8E.
) RMEFREHRARA,FM/REELRBESERARL 500 Ma(Sm-Nd £5-F Y%
B &) 503 Ma(U-Pb 85 8) GF R ZEH,1999; KB H % ,1999) , F B & A B A B9 0 30 248 Jf B
R 447~462 Ma(GREFT%,1999), K5 BB A 1463 2 T Al 494 Ma(U-Pb 87D,
HEBERHBRERNEHEZEHERNRR 466 Ma(Ar-Ar FFER) , TRER BN E EER
HAFEGBAER(PHEAEPRE—METEL, 1999 FEF 55,1999, 5 KEE
HEBERER 477 Ma + 28 E (B8 Ar-Ar SO ML B AN TR EFE TEMEHR
T2, BRESE S VU R E K2R A (B NA Ar-Ar % 453 Ma) GEE X% ,1999) fl
AR (24 Rb-Sr 3 902~1160 Ma) E A4 |7l LA 5 K 45 B I /R 4 B & 88 5 1938 28 IR i
REE AR, EUMEITEAIR - ERHEFEFRER. TERE SRR —K3—
HEREERN > N ERERE, FITRAARGHIE G RAERSH OB RE L FEMERPER
P AP SR L AP G R R R R AR S ()R A AR L B AR B b R A o B G AT AR,

4 XF R RaE A P R R R R R U B AR

REPRELFEEAZFERAODRBRHUK, EFIRBFIELEEN, BT K% R
POREVBERAFRELFNEGRATE  ZHFELRREMPRBLFNERERS,. KL
BRI —FE, LKA 4000 km, M3 B, ZLEK P ER S DB EEHR; Atk £
B HBETARANARMNME BEH TERAIEXNELTE, AR ZBELUHFIEREREE
EBENELERECIWER-TERMREEME., '

AL B8 AE 3, 7 4k S R AL B 50 K B — 3R B v R — B R R AR SR A A9 R i, S 7E b 28 0 7 e
BX ¥ e A 3t DX A K 53 L I 788 ol 5 S SRR (R TR 4, 1994, 1995 BB %, 1997,1999;
RETH,1998; WM E,1999) . XS E—HF EREA =0 d H Bk H 0 RE
FLENBAN S AN - FeRE—BRES B RET—FHEANERERNEY
(Maruyama et al. , 1996), BF R X EFHE—E@/ELERIEARER KR, AR ENTHER BT
R R FETELH , R B FT KRG A R R K B A 8 3 ) 3 44 19 56 8 (Coleman et al. , 1995),

HFRHI—FEFE—EREERF  EFABHRMREREIESR RV LS FE
R HEFE 200~240 Ma Z [8] , 3 B A 9 2 B0 32 3355 F R S 55 b o B 0 3 i - i AR o 98 890 7=
(Cong et al. , 1994; Cong, 1996; Chavagnac et al. , 1996; Hacker et al. , 1998), & F &t
BOBE—EREZRT REXHEBREG LR TRANRAT, ANBINERPHEE
Y (HRRR S, 1997 iesh  RAMTAEREMM L THANKEREN RN (E B OE,
XEBRUT—HEEHFEL,

4.1 KI—FMGEEEARGEENEFENRE—BRETRER
HEUF A9 ERF RN KW E WA EBERBEE FRB T 481425 Ma W EEA

® XuZQ, Yang J S, Zhang J X, et al. 2000. Tectonic significance of Early Paleozoic high-pressure rocks in the Qilian-
Qaidam-Altun Mountains, NW China. J. Geol. Soc. Am. (in press).
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400+ 2Ma

404~434Ma e U-Pb (fRF%, 1997)

215-’;;"};98) 399+ 4Ma A

i (ZhaiZ, R s CHERS, 1999)
| | 533=544Ma (vt-{11 /1%, 109) i}

:g(guzﬁ (@ RAE, 1998) 418Ma, 497Ha
#RU-Pb

(I FE, 1994)

e
% 536+ 20Ma 3
Rb-Sr i o
CHER%, 1999 T, N II
. Ar-Ar
(EH%, 1994)
0 30 60km (Eide et al, 1994) 210~230Ma .?
| I ——— Ar-Ar ﬁ
‘ 481~487Ha
mﬂm 1 E 3 E 5 (K ¥EA %, 1995) Sn-Nd B U-FD .
(Chavagna et al, 1996) 210;5225513 o] L ;ZIE:EZ?:
Ptg] 2 | % |4 — ATl
— (BN, 1993, 1998)221 226“ (GREREEE, 1995)

B4 ZW—ME—KAEEESNSH REFR BRRAS,1998 B%)
Fig. 4 Distribution and isotopic ages of eclogites along the Qinling—Tongbai—Dabie orogenic belt
(modified form You Zhendong, 1998)
I—HER: 22— P —BAE R — (O BEERH 4 — XA S— MER P BIES 6—HEa R
1—Paleozoic; 2—Midlle to Late Proterozoic; 3— (ultra)-high-pressure metamorphic belt; 4—Indosinian eclogite;

5—Calidonian;. 6—tectonic boundry

A Sm-Nd % i &8, I 0 7] — B & 3508 45 7 2"Pb-2Pb ¥ 3K18 T JL A R 4E 1, 485
122 Ma M 487414 Ma, M4 ZE KM A DMF L)L X BME S FHRBE T 420~480 Ma B
BB A U-Pb ER(FIRAS,1998), KA AW G DB E ERES 0T RGN 471+2
Ma (45 £ U-Pb #5) M FH 45 (1993)ZE R JE 1 K B9 R RGO IE A P 3K B 41 Sm-Nd £ 7
T YSERRERN 533+-13 Ma Ml 544114 Ma, Y RS B L R A BCAr-“Ar %
399+4 Ma, EE BN NREBME S NBEERER.

fT ¥ (1997) & R 9 REJE M ME 5 B BRI 45 4 U-Pb, i [NA Ar-Ar X Sm-Nd & 2 Ry ¥ &
ARFEREH BEETRERNAT 399 Ma, H AN MBE R RELRENEG FREWN
BN EEESE,1990; B TH%. 1993; REHFE,1994; X B E%S,1994; BB F%,1998).,

EREENRE BEAKINLBR - HESR —HBRBRBEE PO ELHEERLASE
B, B30, XU E B (1994) 338 A8 G I R AR IR h 49744 Ma, i SR 25 (1993) 4R 8
A Sm-Nd i LRER K 243+0.3 Ma, XB,HEH AN REPERERTE S HBRE Y
A RITRFER EFHE,1994),
4.2 FER—AMMREENRFPAEES

RXFUBRRMERELHFHMERELR(AIFER,1936;FHF%,1986,1988; K H
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f5,1988; #h55,1991), 4 5 5t 4 (1994) i 33 X4 A —ok B0 1 O A4 ¥ A0 Ar-Ar [0 R 4E AR 22 5F
FE, N R B X 77 7B o 4 AR (570~ 401 Ma) 4% B2 4 5 B9 I o 86 48 35 1L 4 F§ . Kroner %
(1993) 7 i 471 3tb IX BROBL & HP K48 470420 Ma 945 U-Pb 4E 85 , R B 2 X ¥ 435 Ma 75
RAEFRA. Zhai A (199) b FAMBE KRR A MA R AN E P KB 3 HAHNGAr-
PArEE Ry 404~434 Ma, 10 24 F R85 Ho X A 05 4 #0187 TR 4R 8 (39944 Ma) (i - 45,1997).
7 8b s Hacker % (1998) BT — S B R B FA AR BN (FER,1988; B H
. 1992; B IEE%,1994; TLR A% ,1995; B ¥R, 1997; BB K% ,1999), 4% 420~400 Ma
B 1E B RIFE R A (Lerch et al. , 1995),

4.3 —EHIAR

HETMTR, NREB XK HFE, FRBFE—PERERN 400~500 Ma I B & 4445
M, HH A R A R RRRL A IR AR S A EER AL LG Kb Bk &R
—RNEEERERENRERE  RMNEBEEFNBENT .
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75 O B8AF 95° 0 360kn 15

PBH
Central-China Orogenic Belt
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Precambrian Massif

MRS BN (48) i
Caledonian (U)HP belt

B rerumscmamn G s
Caledonian and Indosinian superposed UHP belt
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(#$& Ma Lifang % (1996) Geological Map of China 1 * 2000 000 %)
Fig.5 Distribution of high- and ultrahigh-pressure metamorphic belts in Central China Orogenic Belt
[modified from Geological Map of China 1 ¢ 2000 000 (Ma Lifang et al. ,1996)]
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Discovery of Eclogite in Dulan, Qinghai Province and Its Significance
' for Studying the HP—UHP Metamorphic Belt

along the Central Orogenic Belt of China
Yang Jingsui” Xu Zhigin”  Song Shuguang” Wu Cailai” Shi Rendeng?
Zhang Jianxin® Wan Yusheng® Li Haibing®”  Jin Xiaochi  Marc Jolivet?
1) Institute of Geology, Chinese Academy of Geological Science, Beijing, 100037
2) Department of Earth Sciences, Univeristy of Montpellier II, Montpellier, France

Abstract

Eclogite was found in the Proterozoic gneiss about 40 km northeast of the Dulan town,
Qinghai Province. It occurs as pods in the gneisses of the Proterozoic Shaliuhe Group, forming
an EW trending composite belt composed of a northern sub-belt about 10 km wide and a southern
one 3~5 km wide. The peak metamorphic minerals in the eclogites of the northern belt are gar-
net - omphacite - phengite - rutile and retrograded minerals are mainly amphibole and some high-
Na feldspar. In the southern belt the peak metamorphic minerals are garnet - omphacite - rutile -
kyanite - zoisite (?), and the retrograded minerals are characterized by the appearance of a large
amount of feldspar - amphibole - zoisite - quartz. The compositions of garnets are different in the
two belts, 38% ~54% almandine, 21% ~24% grossular and 19% ~ 37 % pyrope molecules in
the southern belt and 41%~58%, 13%~38% and 10%~27% in the northern belt, respec-
tively. Grt-Omp geothermometer calculation (using the method by Krogh, 1988) yields a tem-
perature range of 652~698 C at the pressure of 2. 0 GPa for the northern belt eclogite and 873
~913 C for the southern belt. The peak pressure of 2. 0~2. 6 GPa for the northern belt by us-
ing Grt-Ph geobarometer, and >2. 0 GPa for the south belt, by estimation of the mineral assem-
blagé Grt - Omp - Ky without paragonite. The petrological and mineralogical features and p-¢
conditions of the Dulan eclogite and their country rocks are very similar to those of the Da
Qaidam eclogites and the Altun eclogites, suggesting that they together constitute an Early
Palaeozoic high pressure metamorphic belt, probably connecting eastward with the Early Palaeo-
zoic eclogites in the northern Qinling, Tongbo, and northern Dabie, forming a huge HP-UHP
metamorphic belt extending from west to east across the central continent of China, and may
represent an old boundary between the south China plate and the north China plate.

Key words: HP metamorphic belt; eclogite; Dulan; north margin of the Qaidam basin
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