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Table 1, Chemical composition of ore-forming picotite in genetically—

different chromite deposits within ophiclite of China’s orogenic belts
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Table 2. Ranges of Cr/ and Mg’ values of ore—forming and accessory picotites

from genetically-different chromite deposits in China’s orogenic belts

" HIR-H RS T %
A T
7N =) a
REHER | g X & A ¢, ¢—¢t oo 100Cs
- 7 T (Cr+AD
Cr’ Mg’ Cr' Mg’ .’ Mg’
I 100Mg
Mg/ = ————>
-~ _‘ T | 7780 66—79 52—84 44—63 34—68 18—73 (Mg + Fes™)
EHE
% BO# | 76—88 | 5676 §7—90 | 21—50 28—76 43—67 @K
% 1438 64—78 40—55 56—67 39—64 18—66 G R
zf B | 47—55 64—77 | 17—53 | 53—68 37—63 | 45—68 — TR
;‘;.‘—nﬁ] . .
A - €1%:D] (€4 %]
60—75 32—53
_ | GEEE) | B
HED Eal | 1180 54—71 33—86 16—70 57—75 42—54
HRBRY JoEAE 63—73 13—38 58—68 39—33

Cr' ZBbT 44—58, Mg/ BT 64—78 2. HAFHHERHBA KHD FHFEHRE, ik
PRI B R R A TE I L T R R BIR B R G BR 4y T FRE R T, R
M SRS AL A CARRSA R, MR d A REm AL R M R, g
Cr'* W TR, BHEHRIREMHELRA, B—FE, & AL Fiki 58 47T fg ik s f
BER©, MBI HIE R RIEHE .. TR LR R,

© WHREBIA AR XRREER DR, ERIGED R RA A & Al
VHRREARD LML, HEBERTO. QEXPRFARSOMHEE, M EEN A
HBIERA, X — oA BANORE D 5 A0 P H e b 215 Bekm i =, %0 HRE
ERBWANE.

SEFR, FHEH, &0 5 R0 R B 2R R EE R AR — S M B & R
BHRAR, XX FEMNIEEREG RN RE A EEGHR.

2. EFRMEBBIBEEDT IR

BELE A rh o S R B B R A B Tl SRR R %, ME— Sk B i 4 KB R ik
VK, KREAZHAS. Wk BB a ki BUA RSBy (b, PN5ER itk 207 5
WRARX XK (1), BITAALLTHA.

AR R B G B e F e BLUA M RE e, EBBER (HIAARZ) MHEBlZA b, H
B B EERFHBUAKN; E4IER OFRAS MR iah, Ry S EsEs,
RERTHTH. £ O01-Cpx-PLFF| (PPT R MHBUAH, &9 A4 Ha i &
O1-PI-Cpx j#3 (PTG 4D WHEBAS, &V AMASRAME, WHFUK#ERE. B
HHPTRARE; FHELE G ST HRARE,



30 OOk #® & 18924F

Th2ZER, BER., SRRURELHAAUR, £5HEEWEMBELHEXR, #
S GEERERR. FERMUBRRYE, FXREIHRT A, LRLEAK BB
REEH,

EV SRR RA R B THRB AR, £ Ol-Cpx-Pl F4ld, KA LE Cr (T
AD & Mg H#AE, kil /REMPB AL S EERE PR kIR % 2%, 7 O1-PI-Cpx )7
Fih, REBRRAFLUE AL (8 Cr) & Mg AWHME. £ Cr/-Mg' B (H6d i, i it
B E S RNER, RAGRYNERTENERERS ML, KM SR
R, AHRERZXRANYRES

9. dse PRk R T iR

AR EE G A h R R RS, RIS EERICh o ST BRI,
LR A THEE— SRR, AT — 2 H BTt
1. HBAERARE. A P ERERBBRT RO ENH5EET 0 8 SR n
WA AT BaREK R, MR AR 8 s —— R R TR a1 A
HABHARAMERENBIERA, EEBRSMEF AT TEEAE . AUERHE gl
W, Heprsim bR 20 x 10°Pa IR Fo-Di-En =J04 B (FE A8 2 dh2L14y)
Fodafbict B2 (B 5) SRAFRECO,

B 5 72 x10PafEAhT, Tk Fo-Di-En = oA
(2 Yoder, 1976)
Fig.5 Schematic phase diagram of the anhydrous system fosterite-diopsite-enstatite
at a pressure of about 2 X 10° Pa as a potential mantle analogue.
(aiter Yoder 1976)

Ak x KRB Y R, RRBEREE A B Y Rk, RS IES
MERGEEH, WLRABEHIEE x-2z B3, —H #ikz &, W HH B R EA
D) W%k, FEEELERY SOBEBEL, BT OREY HEEFDEREE (2, B
ghepten, BES TR, ATTRSN o SBERANMARE . ZAHE B A



Buf F1H PEEGWLAEESE DR DR Vs B AR R 0T T RE 31

BTHERMBENT S, RUEXSANERLE. R R, REEA0H —S8f—
Boasd BB Cro0., LA KD 8RS d AT A Sy o b sl FE B8 0 SR BRI IR 10 ME— 19 4 UK
W ABCE R BT R IR — LR s AR B R RS R, B E
TS ER . ~&E &5 (Ol Opx, Cox) BEAWMBIEAE, R BEHh
B B B W Bk 52 i A B0 B H PR 1 1 58 3 0 i) I R B BRI T TR A, B
RBEREAA s SEREERMEKRT MEELE, dbar i, M s ot
B R SR B BRI A S T K o

BRI AR SR M e R R e, (BB T BLRI AR — X R
BRI IR A0 A0 it B R AT L B 5, EA R TR A A T i B B
HREE Gnei—ei—en, HEA MK MgO/(MgO + FeO) fRik ¥ W19, # @l
T RBA B e —eloe i B FRITIL (6 ), TR 55% a0 am
Cr/ALRE T8, M ol B U8 k07 1K

. 90
90 9Or b 90 c d
D P, 80
80 80} 8
70 01 o "
1
“w 60 60} p) 0 0 pe 6
0 Py 50
50 sop o 50 P
© w} o A

30 A A A A J 30
8 70 60 50 401 W 80 70 60 50 40M ’
L4

807060504030 70 60 50 40 30

B o6 GG PR RGN 5 R R & L F RO LA X
a—c—TRRBEIH: a—FHY b—FER,; —HERY, d—HRERVRETE O—F § B & A
O —HBERBTIHRRES O MR SRR A G TR E TSRS T DM B A

HRNBLRA
Fig. 6 Several models for evolution of chemical composition of ore-forming and acces—
sory picotites in chromite deposits of ophiolites within orogenic belts of China,
a—c—Podiform chromite deposits; a-Cr-rich type; b—Al-rich types c¢—Transitional types
d—Magmatic cumulate type chromite deposits O—Ore-forming picotite; ¢, —Accessory picotite
i1t dunite; @a2'—DPicotite in enstenite peridotite; ¢3—Picotite in therrolite; ID—Picotite in cusnulate

dunite.

AR RO Y B B A LR LR S BB R IR T, RBTE RIS
TR Bl (P AR AN B, BTSSR KRBT, Br B R
KEM AP EIRE U6 FARIEMER EAEAGEKE D, MR TES $i0 10 sl s b
Biadd, HEZLTREGIRE, KT5IRHE B E RS Mgk R misks,
BRBLL BRI RB R A . SRR, a0 AL A P BT R A R R gl
TR TBGE, F Co/A1C1, a0 Ry AR A ML % Hin & %, £ Cr
-Mg B (B 6b) L u A b BB R B W AL T AR b R . K
B, BATAHIX R RIF B Bk DA 10T AL SRR I b o ) ol 22 140 ifi Bl

ETEEHEMBERY K CAEFWET R A, ARRAEEANTRNEL KE L, Hik
AEARE. BRWERD G2, ST RS A RS K FAT TR W80 R sy



32 K K 19924

X (E6c), REACWRREZHMAMNT Y, X TEXHIESME N, BAR BIE 70 44
# Thayer B4 Y, RMiZEREAHFRSHPAHNER, MEE H& HL3 BRX—R
I

2. HEEBRABRYEYVKORE,: RELER A PHBBRY K, HEEY N2 Lk
CEARE AR, BRATMHARKLE R RNTY. .

At prR, MBS W 4 2h O1-Cpx-Pl fi1 O1-Pi-Cpx %1, HiHELLEBEL A A s,
B AR K JE AR KA RE, MR SRR K. XEv
BV R RamRs LA & nER (Esd,

#48 Thompson® i fy MMM B X M A MMBILER MR RY: A£fE (KTF 17.5%
10°Pa) T, @ IR a1 A fEE (7.5%10°—17.5x 108 Pa) T, HBMARAEA S (+1E
&) 44 |E (0—7.5 x10°Pa) T, HI#H KAEHA. AR, Eh (AEEBE
B REHHRERBRMMET RKGEEZZ—. B Ol-Cpx-Pl § FIHR A LR 4
My s B AURD O B AT R o R, MEXKERHHAEH, 5REL IR
BR&XF &N, mOl-Pl-Cpx FF5lf B A R AL B 8B K ALEMX K Ik K
BRER, mkEPE., WEEMPH S — g bk R B A R A X MR B &

BaHe A IS AR RS, HAEER RS b 2 HE 22—, B Ol-Cpx-
Pl 3, HEEETREKE 4 CaO/ALO: [EiaE T il hiE X2, B A1<
Ca, W& EBEEA, MfE O1-Pl-Cox FA|MHER &, KEBAREH CaO/ALO: (E
BN HBEX 2, CaO/ALOs X, XM SE b A1>Ca, HEEEMKA. HEA
WA, 7oF O-Cpx-Pl BRI A RIS, MTE%E b Al<Ca, B ¥ K 5%
#, WirEF Ol-Pl-Cpx JF 5 BUS RO B B F A% b A1>Ca, MIJE AL 45 & 8%
B

Bob, ERWEEREHEETRES AR B PEREHK /M XK, Roder ANV HT
MEscia &, S TZREE, EERE >101325% 10°Pa iy B v, HBEG S414;
MFER IR <101 325 x 101 Pa g pph, HAMKAESEKAAA, BERTAHAEFAY
Skt B A TR RIE

AXAZERBMERER, FRUTFZERAEN, ARERHE

g ¥ X M

(1) AR, Sk, BAK. THE 1980 THSGEMIBREEN Sm-Nd SHEERREBFEL B
W OE34E F16H F1243—1245 T

(231 FHR. 8EF. BHH. EHE 1987 «HBIEHKE> BEHKE

33 EHR. MAMAE 1997 TRRBEVERRE WBE¥ERE B2 F166—181H

(41 SREAE 1982 BB ERXERAMUHARBEYRBASE «(FEBER MK 0 EY 6 F M8 HEHM
i

5] FEAFRTET 1974 FHEEABEHEEESREBET EESAR %8 £2# FI126 0 HFE
H R At

63 SEfEA. TAR 1989 MNREREZWRHFEREAMFINR «FHRE B F1H FIi—18H

(7] BBEARLSHFENEAT TS, BRERSBRMHEAAMARAR 1974 BERR 8L EE B E
WREE GERENHET €8y $£=F F7I HWRHES



g1k F1H o [ 505 U1 S v B B T R Bl DR 38 Y B L BRI 3 T R 33

8)
93
10

(11
12

13

(14

(15)
(16

73

(18]

(19

(262
£213

(22)

(23]

242

0253

263

en

FEFE 1982 WHAMMBEIEES Fi6—18 1 HEMKRYE

R, FAR 1990 MHEHMNTERBEFEREREMARIAR BT Tok F2M Fer—108 i
AxESE 1986 HrENL YRGSV EREY Y BT R EMG  hE MR S0z B B AR
Bl4ES F1—54 70 WREHERME

FlEALE 1983 TEEREFEERE  RREHRL

MEEE, R, S, Sk, £EF 1989 FEAMACRER RS BRREFR #ai 9
EOEsE P44, F299—310TH

EER. BEE 1990 HEARKE O oS B S Ml i
F25 FOR

WEE, RS, THR. Bk, SEH 1989 FEAGERMRGENESHA YRR ENE & K
WETIE HEHISM 4% P38 FeT—77 3

FRIE 1990 @ A% THEWR £ 1—re 7 desE SR

Thaver, Y. P., 1964, Principal features, and Somez observations on the Gulemen-Soridag distriet,

MERARDEHBETE DE UR SRR

Turkey.Econ. Geol., Vol. 58, No. 8, p. 1497—1524.

Cassard, D. , Moutte, J., Nicolas, A, Leblanc, M., Rabinovitch, M., Prinzhofer, A, and Routhier, P., 19§1.
Structural classification of chromite pods from New Caledonia;Econ. Grole, Vol. 76, No. 4, p. 805—
831,

Cruleneer, G. and Nicolas. A., 1985, Structures in podeform chromite from the Magsad district(Scinail
Ophiolite, Oman) . Miner. Deposita, Vol. 20, No. 3, p. 177—185.

Wilson, M., 1989, Partial mclting processes in the earth’s upper mantle;igneous petrogenesis, London,
UNWIN HYMAN. p. 57—72.

Yoder, H. S. Jr., 1976, Generation of basaltic magma. Washington DC,National Academy of Scichces,
Tayer, T. P., 1970, Chromite segrcgations as petrogenetic indicators.Geol. Soc. S, Africa. Spec. Publ. 1,
p. 380—390,

Thompson, R, N,, 1972, The oxygen fugacity within graphite capsules in piston-cylinder apparatus at
high pressures,Carnegic Tastit. Wash. Geophys. Lab. Ycarbook 71, p. 645—6186.

Lippard, S. J., Shelton, A. W. and Gass, I. G., 1986, The Semail ophiolite., The ophiolite of Northern
Oman, p. 123.

Roder, P. L. et al., 1966, Expsrimental data for the system MgO-—FeQO—CaAl;8i:04 and their potrelogic
implications.Am, J. Soci., Vol. 264, No. 6, p. 428—480.

Hock,_M. and Friedrich, G., 1985, Structural features of ophiolitic chromites on the Zambales Range,
Luzon, Philippines.Miner. Deposita. Vol. 20, No. 4, p. 290~~302.

Hock, M., Friedrich, G., Pluger, W, L. and Wichowski, 1986, Refractory and metallugical-typz chromite
ores, Zambales ophiolite, Luzon, Philippines.Miner. Deposita, Vol. 21, No. 3, p. 190—199.

Ilasmos H. B., KpaBueuxo I'. I'. n Yynpsranra H. ., 1968, Xpomure Kemomnpeasickoro Iliy-

ToEa.13x. “Hayka”, MoucKosa.



34 v 7 3 Hh R 19924

GENETIC TYPES AND SOME METALLOGENIC
CHARACTERISTICS OF CHROMITE DEPOSITS IN
OPHIOLITES WITHIN PHANEROZOIC OROGENIC

BELTS OF CHINA

Wang Xibin, Hao Ziguo, Bao Peisheng and Peng Genyong
Unstitut= of Grology, Chinesz Academy of Geolugical Sciences, Beifing)
Abstract

In this paper, chromite deposits in ophiolites of China’s Phanerozoic
orogenic belts are classified into two major types consisting of several subty-
pes. One type refers to cumulate chromite deposits of magmatic origin,
composed of two subtypes, i. e. Cr-rich subtype occurring in cumulates of Ol—
Cpx—Pl sequence and Al-rich subtype existent in cumulates of Ol—Pl—Cpx
sequence, which were formed respectively in high-pressure (magma chamber)
and low-pressure (magma chamber) environments. The other type refers to
podiform chromite deposits of mantle melting residual genesis and might be
further divided into three subtypes, namely Cr-rich, Al-rich and transitional
subtypes, which occur in their respective mantle residual assemblages,showing
distinct melting zoning. The best ore-bearing petrofacies is dunite—Opx-~poor
zoned harzburgite complex in high-degree melting mantle residue.

Both Cr-rich and Al-rich podiform  chromite deposits are products of
high-degree mantle melting. Their melting and ore-forming process was accom-
panied by i{wo parallel evolutionary and reconstructive series. One was the
progressive evolution of rock-forming minerals (Ol, Opx and Cpx) towards Mg
enrichment with the graduval heightening of the melting degree(from lherzolite
through harzburgite to dunite); the other was the gradual evolution of acces—
sory chrome spinel towards Cr enrichment with the progressive heightening
of the melting degree. These evolutionary processes were accompanied by the
corresponding change in textures and structures of minerals and rocks, leading
eventually to the formation of two types of podiform chromite deposits with
different components.

The genetic difference between the Cr-rich chromite deposit and the Al-
rich one lies in the fact that the Al-rich chromite deposit was formed by the
addition of large quantities of Al-rich melts caused by the complete melting
of pyroxene at the late stage of mantle melting or at the beginning of the
formation of dunite. The Al-rich melts led to the declining of Cr concentration
in ore-bearing melts and eventually to the formation of the Al-rich chromite
deposit.



