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Fig.1 Location map showing the Heishan ophiolite in the south margin

of Qimantage mountain, eastern Kunlun
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Fig.2 Geological section of the Heishan ophiolite
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X1072, BEHER (5~10) %1072, £EF W 5x107%, HMMARE 2~7 mm, WHRLA
R R NI, BHRBRAGTRENER T, LFEG. S BEANE 2~5
mm, 2AEREH, BABENAL. AR EEHRREN, KAEH, P, MRS
W BEREARHE, EFREABEELETH.

MHMM Y. BKE, TORABMEA (10~35) <1072, BHEA (15~40)
x1072, BEER (10~35) x1072, §HA (5~15) x1072, &RFY (3~5) X
1072, BMARNR0.5~2 mm, BERR. FHUR, waAd. KIRAL. BALERN,
BANZ 1~2 mm, ¥BFE, AR, FRANREH, KRGk, FERALEN. #K
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REFTHRT . ERAAEFNTHILFFEASRENES, 0. KO SREN
i, ATHB EBEANBBERABEERL, BREN AL TRRERN T,
EREEHREMBRTE

BREKE. BKGE, TYEOSHCA (45~55) x1072, A (35~40) x1072,
ARAEE (3~5) %1072, FYREZ0.5~5mm, $HA. BRAEXAR—MEERE
W, XBERETHAE, SRAL. AT LLERE, S—REkEn, SRWE.
HREKANTHERERNLE, ERAKTRALBRRZS,
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B, ZETEREY.
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3.1 BRUEB
RUKEant¥ohER Nz 1,

&1 BURFEERLERHN—KE
Tab.1 Petrochemical content of the Heishan ophiolite
D6065 | D6065 | D0389 | D389 | D0388 | D0388 | DO388 | D0388 | DO388 r DO388 | 0388
-GS1| -G82 | -GS1 | -GR2| -G81}| -GR2 | -GS3 | -GM | -GS5 | -Gs6 | —-GS7

ME | EA | EE | %R
2 ;d s | i | s | mgs KRE | KRS | XRE | XA | KRS | XRE | XRe

SiO; | 42.51 | 47.95 | 49.12 | 48.15 | 49.36 | 50.44 | 50.22 | 49.68 | 50.24 | 49.68 | 50.14
TO;, | 0.25 | 0.19 | 0.26 | 0.32 | 1.32 § 1.02 | 1.19 1 0.97 | 0.97 | 1.23
AbO; | 7.00 | 17.22 | 15.68 | 15.10 | 13.75 | 14,71 | 13.84 | 14.28 | 15.17 | 14.22 | 13.9
TFeDy | 13.19 | 6.05 | 7.20 | 8.30 | 12.95 [ 10,20 | 1.48 | 1.42 | 1.32 | 1.18 | 2.17
FeO | 9.00 [ 450 | 5.08 | 549 | 9.55 | 812 | 9.14 | 9.09 | 8.84 | 9.09 | 9.14
MnO | 0.18 | 0.11 | 0.14 | 0.16 | 0.17 | 0.11 | 0.17 | 0.18 | 0.17 | 0.18 | 0.17
MgO | 26,71 | 11.27 | 11.82 | 11.57 | 7.65 | 8.48 | 7.86 | 8.72 | 8.72 | 8.72 | 8.52
CaO | 5.43 | 13,98 | 13,30 | 14.30 | 10.49 | 12.20 | 10.84 | 10.84 | 10.84 | 10.84 | 10.75
NaoO | 038 | 1,44 | 1.21 | 1.15 | 3.26 | 2.38 | 2.82 | 2.54 | 2.79 | 2.62 | 2.84
K0 | 0.04 | 0.09 | 0.38 | 0.30 | 0.16 | 0.38 | 0.12 | 0.09 | 0.12 | 0.15 | 0.15
P,Os | 0.02 ( 0.01 | 0.02 { 0.03 | 0.13 | 0.11 | 0.12 | 0.11 0.1 0.09 | 0.13
LOI | 3.93 | 1.23 | 0.94 | 0.56 | 0.69 | 0.51 0.7 0.44 | 0.36 | 0.84 0.5
TOAL | 99.72 | 99.54 {100.07 | 99.94 | 99.93 1 100.54| 98.5 | 98.39 | 99.64 | 98.58 | 99.64
Mg* | 0.815 | 0.796 | 0.779 | 0.755 | 0.554 | 0.628 | 0.57 | 0.60 | 0.61 | 0.60 | 0.58
M/F | 202 | 1.86 | 1.64 | 1.39 | 0.59 | 0.83 | 1.20 | 1.04 | 1.17 | 1.15 | 1.25

) —-0.36| 0.473 | 0.413 ; 0.408 | 1.84 | 1.02 | 0.75 | 0.84 | 0.87 | 0.86 | 0.77

BRGEZAT NP0, Afilx1072

L)

BRAPREERERE. BERESEEALERSHLBRE, K SO, ¥E—HE
(42.51~49.18) x1072Z; TiO, FBBME, K (0.19~0.32) X107%; K,0&&H (0.04
~0.38) X102, Mg#fin (Mg) / (Mg+3Fe) 370.815~0.755, M/F HAi—fR7E 2.02
~1.39, BEGAERE. BRREREEZANERANEREF THILE, SO, R
S, MgO5 FOSRES, Mg* 5 M/F MBS, RBRTAXNIELERER.
BB A - B&E FAM Bf#fl o (ALO;) -o (Ca0) - (MgO) EEP, 23
aREERREER. '

BIgFEhERE SO, B —KE (49.36~50.44) X107 22 f]; TiO, BE#E
(0.97~1.32) x107%ZH, 5 MORB &2 TiO, FHEE 1.5xX 10 2 BH#E; K,0)
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B7E (0.09~0.38) X10722ZME; Mg*fn (Mg) / (Mg+3Fe) % 0.55~0.63, M/F It
E%0.59~1.25, BF@HEBNT 0.75~1.84, 5 MORB EALER S HBER, HEX
RABKEFRS . KE. SBEMRILT,

BECRATH _BEHRE IEEEY YR TRHITER IR 2,

BA: AR ZEERA PO A R FREERY, HRARAE—EmEk, H
FEME B4 Fo7E 80~88 ZJF], FeO & &% (10.3~19.5) x1072, MnO &% (0.21
~0.57) x107%, HMg#fin (Mg) / (Mg+3Fe) M 0.79 ¥ 0.89 Z A4k, X LA
BRATHEERE, RUBRARETEREMMEA.

®2 ZEBBEVHRTRHSTRA-KE
Tab.2 Mineral electron-probe analysis of lherzalite

o] D4885 - DT1 D0389 - DT1 D0384 - DT1 D0384 - DT2 D0389 - DTI
vy HEHAE Hma RRa #IEA HFRA
Cri0y 0.01 0.08 0.08 0.39 0.43
MnO 0.57 0.27 0.21 0.38 0.17
NiO 0.03 0.21 0.35 0.02 0.05
TiO, 0.04 0.02 0.03 0.00 0.07
K0 0.00 0.00 0.00 0.00 0.00
Nz,0 0.04 0.37 0.05 0.08 0.54
C:0 0.00 0.03 0.00 0.52 23.22
MgO 47.15 40.79 49.39 32.78 13.99
ALO, 0.00 0.29 0.05 0.24 1.76
FeO 11.03 19.52 10.30 8.67 6.16
Si0, 40.5 38.4 39.83 57.29 53.30
TOTAL 99.36 99.98 100.28 100.37 99.69
Mg* 0.885 0.79 0.89 0.874 0.80

RS M AR R IR TR ZMT, BN X107

FTEA: TRELETHATEAS TRGTRY, RTEAULTHEEARE,
Mg#18n (Mg) / (Mg+3Fe) #0.87, MgO & BEH, J32.78x107%; ALO, EEE
&, A0.24x1072%, Cr,03, FeO, CaO FRERE, 45K 0.39x1072, 8.67 %1072,
0.52x1072,

BAER . TREAMATHAMEL TR TR, RAEALUERAAE, Mg
#fn (Mg) 7/ (Mg+ SFe) % 0.80, Cr,O; &% 0.43x1072, MgO & A 13.99 X
1072, FOERN6.16X1072, COFEN 23.23x1072, ALO; EBF 1.76x1072, UK
. RBERHE,

3.2 BInRBE
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BligarSER Lt ik aERRE 3, BETREBNF (8.84~23.02) X
10782 6], At TESBERY, BRERAM 1~104, 0EukX 0.97~1.53, &Ceft F
0.80~1.15, LREE/HREE 4+ F 1.90~2.25, (La/Yb) #+F2.55~3.62, (La/Sm) #iF
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Fig.3 The distribution pattern of Fig.4 The distribution pattern of
rare earth elements from cumulus crystal rare earth elements from basalt in
rocks in the Heishan ophiolite the Heishan ophiolite

RUBSEPTXRER L TRAMEARE 4, HETESBRNT (39.41~59.09) X
107208, WETESTEBE, REEMAN 10~11 4%, SEu X 1.06~1.09, 3Ce St F
0.76~0.85, LREE/HREE /+F 1.71~2.07, (La/Yb) +F1.94~1.99, (La/Sm) f+F
2.16~2.30, BUBZKEFZRERLITESERNR. EFR L HERHE N T BRI,
5#AM MORB X RAHE 512H 1% L TERAE 7P,

3.3 REBRREET

Bligpss it A ME TR MORB I kA LA 5, HXETFFEATLE K,
Rb. BalE#¥ - FEHE, St AEXEF—5HTH; HHETEN Th, TaRIESE, Nb AR
F—HER, HEREPESAREE TH. E£HEITEN MORBiREASEFE LR 2E
WAREE v &,

Bl atEREMEITEN MORB irEL % NERE 6, HXETEATE K,
Rb, Sr, Ba iE¥ - BEE, EMETEHN MORB IRE%ME L% 26 V" &; Hip
BICEM ThREHE, Ta. Nb. PHEE, HEREHTH, RERTEXERETEN
MORB #7¥E 4Lk I B i 28 2 B IR AR IR .

FER, RURREHEEAE. 50d%, BETEMHBRTESFE, 35 MORB
AR, BARSERE, B, RECTEER LRERLU—F RN SR MES
KILE T BEIR TR ST A o
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MORB #5# f. F MORB #r % L3 A B
Fig.5 Standardized web figure of MORB of Fig.6 Standardized web figure of MORB of
microelements from cumulus crystals microelements from basalt

4.1 BERICETNER

SRILRGETRESEKEMERBTINEEER, EEBREY =HRFRMNER
LIREAMBERTT U—Pb BE#WE, HRAMEARINK3. B7, K1§2380+12 Ma
B 3T RAEEA AN 816 £ 10Ma U TR R, NE TR 4ANMREHEXRZRY, #MARA
BENAEE, PXRFRNSNARE-SHR, TXRERTRARESKSERNE
38

3 RURBR=PHABKAERU-PbAEBERR
Tab.3 U-Pb examination of zircon from crystallized gabrro in the Heishan ophiolite

aE |
wage | o am TR T b B85 (20) HEER R (Ma)
5 w5 ag
ug

0.26218 | 4.57097 | 0.12644 1501 1743 2049
0.0008% | 0.11325 | 0.00316 5.1 43.2 51.2
0.23163 | 3.79793 | 0.11891 1343 1592 1939
0.00212 | 0.17126 | 0.00547 12.3 71.8 89.2

1 |D0389/RZ1| 10 480.2177.43.707| 215

2 [D0389/RZ]| 10 [547.8335.218.21F 57.5

0.20094 | 2.96408 | 0.10698 1181 1398 1748
0.00106 | 0.10041 | 0.00366 6.2 47.3 59.9

3 [D0389/RZ1 10 314.4110.23.937| 111.6

0.29126 | 5.35911 | 0.13344 1647 1878 2143
4 D0389/RZ1} 10 [110.8166.12.317 31.2

0.00683 | 0.63381 | 0.01609 | 38.6 222.1 258.4
WNRER 2380Ma  ERSFR 2380212 M TRAER816210Ma  MSWD: 06407

HEBT HFRLRENE

4.2 BIRALERPORKESH
S SE I B BT A Ik s R RER L ATER, X B
MRE (FFH) ARBREETT U—Po ERNENE 8, HRERREBT 405.3£1.0 Ma
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Fig.7 Compromise diagram of U-Pb Fig.8 Compromise diagram of
dating of cumulus crystal gabbro U-Pb dating of grabbro
from the Heishan ophiolite in island arc-volcanic rocks
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BLAEAHE, RETER AR VHE, AETFEOLELE—BESR, RPRTR
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Mg0 { FPoarce, 1976) Al203 Kz0 ({fPearce, 1976) Fy 05
11 %% FeO* ~MgO- ALO, H# H12 %R#% TV, -K0-P,0s B
Fig.11 Diagram of FeO* -MgO-Al,0O; Fig.12 Diagram of TiO;-K;0-POs
from basalt from basalt
] =MORB; [ =#%; D=-HHZRE OT=A¥ZRA; CT=-ARZRASE

V=9kofts; V=5NRERME%E

Tio,

\
MORD OIT ﬁ
IAT gg

OLA
Ma0 CAB P205 G Yid
x 10 x 10
13 ZRETO,-MnOx10-P,0s A B 14 TRETIA0-Zr-Yx3 B
Fig.13 Diagram of Ti0,-MnOX 10 Fig.14 Diagram of Ti A00-Zr-
-P,0s from basalt Y X3 from basalt
CAB=WA—RBZRE, IAT= AUAMLRA A=FRELRH; B=MOBB 4%,
MORB= k¥ #LRE OIT= ¥ARALXRE C=&3l; D=BAXRA

EZRE FMAER (B 11) (48 Pearce, 1977) FHEE MORB S5HSKX; 7 TiO, -
K,0—-P,0s Bf# (B 12) (i Pearce, 1975) LBEERKFEZXRAK; % TiO, -MnOXx10-
P,0s EfE (B 13) (# Mullen, 1983) L FEHKAEMORBK; & Ti/100-Zr- Y x 3 Ef#
(F 14) (4% Pearce, 1973) EHE 7 MORB 5%MRK,
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Fig.15 Sketch map showing evolution of ophiolite
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THE DISCOVERY AND THE FEATURES OF THE
HEISHAN OPHIOLITE IN THE SOUTH MARGIN OF
QIMANTAGE MOUNTAIN, EASTERN KUNLUN

CHEN Jun-lu', LI Dun-peng"?, LI Xin-lin?, ZHOU Xiao-kang?,
WANG Xiang-li?, WANG Xin-xin?, DAI Xin-yu?,
DU Shao-xi? and GAO Xiao-ping?

( 1.The Resources college of China University of Geosciences, Wuhan 4300744
2.Geological Survey of Shaanxi Province, Xi’ an 710054 )

Abstract: Regionally geological survey at 1: 250, 000 in the Ayakekumu lake area in SinKiang
has revealed that the ophiolite, new-dicovered in Heishan mountain of the south margin of Qi-
mantageshan, eastern Kunlun, mainly consists of cumulus crystal complex and residual oceanic
tholeiite, with a little structural deformation and a small thickness of remaining ophiolite. The
tholeiite is characterized by low-potassium, low-titanium, high-magnesium, unclear in light and
heavy rare earth, normal and little enrichment of large-ion lithophile elements, low-highenrich-
ment of high-field elements. Comprehensive researches have concluded that the Heishan ophiolite

was formed in Nanhua-Ordovician period and its structural location in Silurian period-early Middle
Devonian epoch.
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