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Table 1  Analytical results of the spinel minerals by electron probe
R RERITD PRI FHE (% )
T Mg FeO  Ti0, ALO; MO Cr,0; i
TR 50 S5 13 11.262 21.949 1.287 8.820 0.184 56.379 99.84
TURIE R SaBHH 9 10.24521.249 0.359 5.731 0.205 61.971 99.80
TLHE 2 SHEET 2 12.591 26.581 1.492 11.838 0.165 47.964 100.63
WHE 1 558 7 12.81520.938 0.209 8.520 0.192 57.581 100.25
FLE 51 SHE T 6 11.886.20.329 0.294 8.329 0.193 58.725 99.83
TURE S S 13 12.858 18.710 0.284 8.174 0.198 60.053 100.44
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Fig. 1~ The crystal structure of spinel group minerals in

kimberlite from Wafangdian, Liaoning
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Table 2 The formula calculation of spinel group minerals

Ay

TiH

MgO FeO Ti02 A12 03 MnO CI‘Z 03

W (%) 12.41 23.92 0.54 10.61 0.17 52.35
EAeWsyFEiE: 40.30 71.85 79.87 101.96 70.94 151.99
S LWEE R % 0.31  0.33  0.01 0.10 0.00 0.34

P EJRFE 0.31 0.33  0.01  0.31 0.00 1.03
SR HE P 0.31 0.33  0.01  0.21  0.00 0.69
AR EE S 0.62  0.67  0.01  0.42  0.00 1.38
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Table 3 The formula and types of spinel group minerals from Wafangdian, Liaoning
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Table 4  The ten subspecies of spinel group minerals from

Wafangdian, Liaoning
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Fig 2 The statistics of crystal cell parameters for spinel group

minerals from Wafangdian, Liaoning

AU & A AT 0 ] 43 R o — AR 5
AR AR AR A X A — AR AR A R
m SR G, RITCH AR E A AR n 5 — AR
IEHATIED W) S E0AE 0. 831 ~ 0. 832 nm Z [H];
P A ST SO RLE AR S — AR A TR
W) b i 280 7E 0. 834 ~0.836 nm Z[H]; & 411
Ml e R i 56 — AR A W W) fi L S 8K T
0.837 nm, MWW AT SRR &G0 A K
—EEK, B RRSE AT YRS EEA
W A8 KA Ea#

OIS BB A R A B B A R
A5 514 0. 810 nm 0. 813 nm 0. 808 nm .,
0. 828 nm; B FIEEEE A i RS 4553 71k 0. 838
nm F1 0. 833 nm; BLELH 5 S %0k 0. 840 nm'*'
FLEN &, IriAS AR A T 1 0 @ i S 5O/ N
P00 T3 BT R 58 0 i ML 288, HEDUAS X 2 b
AVRE W) R s R AR RS . 1T BUR I A R R
HHRBAGT YR RSEEN, B R,
FHDR IR 2%, vT REAT MM 43 155 & oF T 2 % il
VR B R T B AR 2

AR DX IR A1 JRA) ) B (b AT S i M 2 5 o
NVREZHH BT BRI S, WSS Mg, Fe
IR BT [ 4, IR Mg & 80 /b, Mg Fe T 7 A 45
FBA T o, A2 053 o BT 2R WY, 30 77 BL B3 s 42 1A
FlE A AR Y Mg & =i, BRI AUk iR
T0.5, 2% Mt 0.5, [ BO, ] /T4 11 Mg, Fe
HFALIE %, MgCr, 0, F1 FeCr, 0, , 53k 5 o S 50 £
B A A .

— 362 —

3 4k

ARG XL T BL B3 I A AR A AR d A1 T
WA DX A S 3 A ot L 2 R 23, MR AR R et A
TRy 53130 f A (B AL BHES 1 o5 (AR AL, JE AL T I
B J AR th A A R R 43 Ry 10 AR, JF
RIMNTCH G -3 E R P S5 S5 0 a5 B
ER AR A A TR ) SRS BUE A B
REGES, AR A B G W e fe it 1 5 20
Vi m 28 MTER PSS 0 A 6
AR PR B O A0 TR A i R S TR X, AS AT
FEHTRN T3 R di A TR ) S o R RE A0 T S BRAF A 1Y
P Frge it AN [R) 35 1 A BE i AR A P i o —
THACI b A1 TRy b L 2 RO A LA A o T i
Heamrla R am X gL,

4 ZH R

[1]  ITEHBERESHERKN. LT8R BEERA R4
WIRH T s [M]. LM LT B 0 7~ R,
19825 — 168.

(2] TTHHTTRESHTRBN. T8 5 B X R4
TAFAE ARIAE R A R 300y I A gE i 25 [ R . 19907
- 188.

(3] T HHTE 5o A VR T BN 1L T 48 7R #k b X
YA E A NI R A A RS (R ] 19921 -
12.

(4]  #HRME. RESOM S S NIAT R4 T 15 REE
FHATFRELT]. 0 RH T ,1991,10(3) 1255 - 264.

(5]  FhEF],BE, M. SRS 5y AR R e
AE R 28 00 B HE o AR [0 ] 5 5 4K, 1999, 3
(3):17 -20.

(6] BRXEELE, B, 2225, iR ho s Al 4 WA $8 97 18
TNAT) TR A R T R AR T SE [T ). B B b 5T, 2006, 18
(2):154 - 158.

(7] #RMG. WARSMAE TG R T]. SaTY
276 1991,10(4) ;354 —362.

[8] HR(F. HESMAE[M]. Jbat Bl kit 1994,
22 -276.

[9] ®FE LTHBSPFEDRGATGT Y5 &RA

HIRZE L] =4 ,1982(1) ;21 -29.

LIS Ry N SV < N | s R e = P 7/ 0 S

BAEE(M]. bt At B 2= AR R AL, 1991 :66 -

89.

HIRAE, RS HE. . B &AARE bR &b AR W AR

RURRAE R T 2 L) ] #4417, 1980 ,54 (4 ) :284

~298.

W, AT, A, R BT T ) S Al B g

JAIM]. Rifg: FigRk2EER i, 2009 :50 - 96.

FSL S, AT P bR 22 S B0 4 R 7 2 5

M. dbnt: v E 5T ki, 1986:1 - 19.

[10]

[11]

[12]

[13]



553 4] BTG A LT BB IR S AN AR A T AR 3 Bt AR T X 5533 %

[14] |8 8 %22, X SR AT 5 4 A B 55 0 i [ M) 2002 ;195 -200.

Ab5T A2 Tl 1 ik, 2003 .72 - 77. [21] W®JEHE. SR 50 WM. db . 1 R,
[15]  ZEpfse. X SFRATH R k(M. dbat0h 4 Tolk il 1985.257 - 258.

At ,1993:50 - 128. [22]  FREF, B XA, SRA AR AR E AR T].
[16] Jenkins R. Advances in X-ray Analysis [ M]. New York: Bl 37,1994 ,39(3) 1253 —256.

Plenum Press, 1980 :279. (23] R EE0 e S IR B AR [T ], H2# R %%, 1996,3
[17] B ZER. X JRiH kS M]. dbx: (4):181 - 186.

Hi T H B4 2007 .63 - 81. [24] kWA, HRAETT, TR 0. Ml A S AR RRAE S A
(18] FTEBKE, HRE. RET ¥ (M) [M]. b [J]. HbJsi Bk fb 2% ,2000,28(2) :1 - 7.

HiuT AL, 19820160 - 188. [25]  akEuAs, oM, XM, Z2=ar i Hh B 4R 3 A AR ml e
[19] HHRIE, LR, HREE. SARE & SRA AT 4 L B IR A R R R AR AL R [T ] b R AR AR

2R [ T]. W R HLT, 1993 ,12(1) 47 - 54. 1999,73(2) :162 - 166.

[20]  E3C T o™ 5% 4 [ M. Jb AT s R,

The Characteristics and Classification of Spinel Group Minerals in
Kimberlite in Wafangdian, Liaoning Province

CHI Guang-cheng, WU Yue
( Shenyang Institute of Geology and Mineral Resources, Shenyang 110032, China)

Abstract; According to crystal mineralogy theory, under the diagenetic environments with different physical and
chemical conditions, crystal structure and chemical composition of spinel group minerals in kimberlite will be
obviously different. Through the determination of the lattice parameters and chemical compositions of spinel group
minerals from non-lean ore mines and Bonanza kimberlite pipe, the study of internal relations of chemical
composition and lattice parameter changes in spinel group minerals among no ore, lean ore and bonanza kimberlite
plays an important role for kimberlite diamond deposits prospecting. In order to determine the species of spinel
group minerals, MgO, FeO, TiO,, Al,O,, MnO and Cr,O; of 50 spinel group minerals were analyzed by using
micro area chemical analysis with Electron Microprobe. The lattice parameters of 136 spinel group minerals were
determined by single-crystal X-ray Diffraction. The results show that spinel group minerals in kimberlite
Wafangdian of Liaoning province are magnesium-rich chromite. Based on the main cations occupying chemical
formulae groups A and B, the spinel group minerals in mining can be divided into 10 subspecies. If the ratio of
Cr,0,/(Cr,0; + Al,0,) content (Cr’ values) in spinel group minerals represent the degree of mineralization of
kimberlite ore-bearing deposit, the Cr’ values in high-grade ore, medium-grade ore and lean ore of kimberlite rock
in Wafangdian Liaoning are 89.5% , 83.4% -87.1% and 70.2% , respectively. Lattice parameters of the spinel
group minerals were 0. 831 — 0. 832 nm, 0.834 —0. 836 nm and larger than 0. 837 nm from non-rock, lean ore
rock, medium-grade ore and high-grade ore. A case that the spinel mineral lattice parameter of the first generation
and Cr' value are the indicators of the ore bearing in Wafangdian kimberlite, Liaoning province is described.

Key words: kimberlite; spinel group minerals; chemical composition; cell parameters; mineral classification and
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