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Abstract: The ultrabasic rocks in the Qingshuiquan area of Eastern Kunlun Mountains have been altered into serpentinite, in which
the zonal texture of some chromites provides important information concerning the alteration and evolutionary process of the rocks.
The result of electron microprobe analysis shows that the girdle of chromite is composed of three parts, i.e., alumo—chromite, ferri—
chromite and chrome— magnetite, from core to rim, respectively, and all of them were wrapped in chlorite. From the alumo—
chromite to the ferri—chromite, the Cr,O;, ALO;, MgO and Mg’ values decrease, while the Fe,Os, FeO, TiO; as well as Cr* and YFe
values increase. The authors hold that, along with the serpentinization and regional metamorphism as well as hydrothermal fluid
activity, the chromite went through a process in which the temperature was decreasing and the oxygen fugacity was increasing. And
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then the zonal texture was formed. This process corresponded to another one during which the host rock of the chromite moved

upward from the mantle to the crust, accompanied by metamorphism.
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Fig. 1 Geotectonic location of East Kunlun orogenic belt (modified after reference [52])
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Fig. 2 Geological map of the Qingshuiquan area (modified after reference [59])
1—Mesoproterozoic Baishahe Group; 2—Early Carboniferous Halaguole Formation; 3—Early Triassic Hongshuichuan Group; 4—Triassic—Jurassic

Yangqu Formation; 5—Quaternary; 6—Mafic—ultramafic rock and sampling location; 7—Indosinian granodiorite; 8—Fault
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Fig. 3 Field photograph and microscopic characteristics of serpentinite and chromites
a, b—Banded serpentinite; c—Disseminated chromite; d—Banded chromite; e-~Banded chromite and chlorite in the gap (plainlight); f—Carbonate
mineral (magnesite) in the serpentine (plainlight); g, h—Stockwork structure of serpentinite, filled with carbonate and serpentine
(g—plainlight; h—crossed nicols); Srp—Serpentine; Chr—Chromite; Chl—Chlorite; Mgs—Magnesite
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Fig. 4 Photomicrographs and back—scattered electron images showing typical textures of chromites
a—Irregular alumochromite with serpentine inclusions, surrounded by ferri—chromite; b—Euhedral chromite; c—Zoned irregular chromite; d—Banded
chromite and chlorite in the gap; e—Irregular chromite; f—Zoned irregular chromite composed of several parts, with its outlines still recognizable; g—
Irregular alumochromite surrounded by ferri—chromite, and chlorite appearing in the ferri—chromite as an inclusion; h—Euhedral chromite with
clinopyroxene inclusions, surrounded by a spot of magnetite; i, j—Complete zonal texture; Srp—Serpentine; Al-Chr— Alumochromite; Fe—Chr—
Ferri—chromite; Chr—Chromite; Chl—Chlorite; Cr—Mag—Chromium magnetite; Cpx—Clinopyroxene
(a—f, i—Plainlight; g—h—Backscattered electron image; j—Crossed nicols)

http://geochina.cgs.gov.cn H1E LT, 2015, 42(3)



a2t 3 MR R R G TR ACR I SUE T R PR LA 791
R1 RREBEHT EETR)BTFRISTER

Table 1 Representative composition of alumochromites from Qingshuiquan serpentinite(%)

QM09-14 QM09-14 QM09-14 QM09-14 QMO09-14 QM09-14 QM09-14 QMO09-14
SriTEH -1.3-36 -1.3-41 -1.6(2)-51 -1.6(2)-52 3.1-7 -3.1-13 -3.1-18 -3.1-24

BT HMRERT BT ERERDT BB EMRERDT BB Rk

SiO, 0.02 0.01 0.01 0.02 0.10 0.04 0.09 0.06
TiO, 0.00 0.02 0.00 0.09 0.02 0.00 0.05 0.01
AL O3 29.55 28.01 28.52 28.47 24.18 26.00 26.51 25.61
Cr0;3 39.08 40.77 39.14 38.24 4434 43.17 40.83 42.56
Fe;Os 2.09 1.89 248 229 1.20 0.85 2.04 1.09
FeO 15.18 15.66 17.35 18.89 17.06 17.54 18.69 20.32
MnO 0.30 0.29 0.29 035 0.32 0.27 0.33 0.37
MgO 13.83 13.42 12.36 11.28 11.84 11.95 11.32 10.16
CaO 0.00 0.00 0.01 0.00 0.00 0.00 0.00 0.01
Na,O 0.02 0.00 0.00 0.00 0.05 0.01 0.00 0.00
K,O 0.01 0.01 0.01 0.01 0.01 0.02 0.00 0.00
NiO 0.07 0.10 0.13 0.11 0.06 0.06 0.06 0.02
Totals 100.10 100.09 100.16 99.63 99.11 99.85 99.86 100.19
Oxygens 4 4 4 4 4 4 4 4
Si 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Ti 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Al 1.04 0.99 1.01 1.02 0.88 0.94 0.96 0.93
Cr 0.92 0.97 0.93 0.92 1.09 1.04 0.99 1.04
Fe** 0.05 0.04 0.06 0.05 0.03 0.02 0.05 0.03
Fe** 0.38 0.39 0.44 0.48 0.44 0.45 0.48 0.53
Mn 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01
Mg 0.61 0.60 0.55 0.51 0.55 0.54 0.52 0.47
Ca 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Na 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
K 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Sum 3 3 3 3 3 3 3 3
cr 0.47 0.49 0.48 0.47 0.55 0.53 0.51 0.53
Mg* 0.62 0.60 0.56 0.52 0.55 0.55 0.52 0.47
YFe 0.02 0.02 0.03 0.03 0.01 0.01 0.02 0.01
Fe?** 0.38 0.40 0.44 0.48 0.45 0.45 0.48 0.53

1 Cr'= Cr/(Cr+Al); Mg'= Mg/(Mg+Fe™); YFe= Fe''/(Cr+Al+Fe™); Fe?*=Fe*'/(Mg+Fe®); Fe* NI AX 1k, kAR iifr 4t
FIH BT A

P, B Hofy 4 MR AR R T CnOs N 40.41%, HHE FeO*(54.00%~89.00% ) 4 AF Af I
26.46%~37.05%, ALOs & 12 4 0.38%~0.98%, FeO & JB T m R8I /A 78 BT 55 1™ Uk J [l Ay 241
N 27.14%~31.18%, 1M Fe,Os & & A 23.08% ~ K BEOT YY), H FeO & 5210 30.00%, M Fe,O, % &

http://geochina.cgs.gov.cn H1EHLT, 2015, 42(3)



792 o E3| Hy Jt 20154F
2 REUBREHT SHHT ERTECHBFRIDTER
Table 2 Representative composition of ferri-chromites and magnetites from Qingshuiquan serpentinite(%)
QMO09-14 QMO09-14 QMO09-14 QMO09-14 QMO09-14 QMO09-14 QMO09-14 QMO09-14
Sy H -1.3-35 -1.3-40 -1.3-47 -3.1-30 -1.6(2)-47 -1.6(2)-56 -4.3-71 -4.3-83
ARG SERERERDT RS R Bk e BRAR R U ERERERDT  RREAERDT  EREEERD”
Si0, 0.20 0.28 0.27 0.10 0.04 0.03 0.15 0.07
TiO, 0.16 0.19 0.20 0.10 0.11 0.52 0.03 0.02
AlLO; 0.38 0.64 0.98 0.71 0.27 0.26 0.03 0.00
Cry05 33.18 33.47 33.71 37.05 28.37 26.46 3.88 1.77
Fe,Os 34.63 33.61 33.56 23.08 39.44 40.41 64.97 65.65
FeO 2727 27.14 28.65 28.44 30.66 31.18 31.14 28.83
MnO 2.69 2.53 1.53 0.70 0.27 0.19 0.07 022
MgO 1.29 1.47 1.41 221 0.28 0.20 0.06 0.71
CaO 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Na,O 0.00 0.01 0.00 0.04 0.04 0.03 0.03 0.04
K,O 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01
NiO 0.28 0.28 0.31 0.15 0.16 0.10 0.01 1.92
Totals 99.81 99.32 100.30 98.86 99.48 99.27 100.36 97.31
Oxygens 4 4 4 4 4 4 4 4
Si 0.01 0.01 0.01 0.00 0.00 0.00 0.01 0.00
Ti 0.01 0.01 0.01 0.00 0.00 0.02 0.00 0.00
Al 0.02 0.03 0.04 0.30 0.01 0.01 0.00 0.00
Cr 0.98 0.99 0.99 1.06 0.85 0.80 0.12 0.06
Fe** 0.98 0.95 0.94 0.63 1.13 1.16 1.87 1.94
Fe?* 0.86 0.85 0.89 0.86 0.98 1.00 1.00 0.95
Mn 0.09 0.08 0.05 0.02 0.01 0.01 0.00 0.01
Mg 0.07 0.08 0.08 0.12 0.02 0.01 0.00 0.04
Ca 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Na 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
K 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Sum 3 3 3 3 3 3 3 3

cr 0.98 0.97 0.96 0.78 0.99 0.99 0.98 1.00
Mg* 0.08 0.09 0.08 0.12 0.02 0.01 0.01 0.04
YFe 0.49 0.48 0.48 0.32 0.57 0.59 0.94 0.97
Fe? 0.92 0.91 0.92 0.88 0.98 0.99 0.99 0.96

254 65.00%, Cr.0s 25 1 29 49 3.00%, H1 ik R H
JE FAERESN . AR 43 2R B (B 5) Y I KT 245
5 LR —E.

FRYEES B0 TR 5 B nT B B & R Ak
() Fr H0 DAAR 4% T 2 o A A T 1 AR 4R (1B 6):

ALO; Fl MgO 5+ F [, Fe.0, Fll FeO & T+ &, 1fi
Cr.0: P i /R R R R . BLAN, BB 4534
RFAIE B 53 A1 05 B (3 3) T LA Hh 2 BRAR A R — 11
B (B AAZ R B5035) B, B 8 5A Tt
R R Mg EHI 20 N FE; TIO, & t, YFe {H L )¢
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