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Table 1

The crystal cell parameters of the garnets in the

Wafangdian kimberlites
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Table 2 The chemical composition of the garnets by microanalysis
wy/ %
TR BRI - ,
MgO Sio, FeO TiO, Al, 04 Cr, 04 CaO MnO =% i
1 554 12 18.262 41. 665 7.812 0.085 16.134 9.810 6. 885 0. 006 100.70
42 SAEG 16 18.715 41.585 7.876 0.083 16.699 8.366 6.863 0.014 100.36
42 S A 4 18.717 41.779 7.044 0.037 16.578 8. 860 7.120 0.027 100.43
50 5AE 9 19. 856 42.105 9.068 0.208 20.120 4.067 5.175 0.011 100.71
51 554 9 20.061 42.454 8.59%4 0.192 19.899 4.221 4.781 0.017 100.39
e AR A R B0 5 5 A TR A R I i A S 249
3 nlas R
Table 3 Garnet molecular formula calculation sheet
ARRARER S MgO Si0, FeO Tio, Al, 04 MnO Cr, 05 CaO
AALYI TS0 E i/ T 19.0311 41.2511 10.9326 0.4196 20. 0084 0.0113 3.4099 4.9361
AL oy TR 40. 30 60.08 71.85 79.87 101.96 70.94 151.99 56.08
ALY EE IR BN 0.4722 0. 6866 0.1522 0.0053 0. 1962 0. 0002 0.0224 0.0880
EAY SR TEL 0.4722 1.3732 0.1522 0.0105 0.5887 0. 0002 0.0673 0.0880
SEA Y PH B A 0.4722 0. 6866 0.1522 0.0053 0.3925 0.0002 0.0449 0.0880
AT P B A 2.06 2.99 0. 66 0.02 1.71 0.00 0.20 0.38
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Table 4 The garnets formula and classification of the Wafangdian kimberlites

SRAEHL FaY HKEpY R PaY ¥ AT e FaY HYEE St
PRk - FRAR IR A 8 (Mg, 95Cag s3Feq 47 ) 205 (Aly 45Crg 51) 1 9651304 012 |
155 BEEL Bk - R A 3 (Mg, 990 Cag, 54 Feq 47 ) 3.00 (Al 35 Cro s5Feg. 02 ) 1.08S13.02 012 I
BRERES - SRR A 1 (Mgy. o1 Feg, 49 Cag.ag ) 2,05 (Al 42 Cro 53) 1,95 513,04 O12 \i
BEEGER - SR A 8 (Mg, o1 Cag,s5Feq 44 ) 3.00 (Al 37 Crg 1 Feg 03) 2.01 Si3.00 012 I
0 g %@?ﬁ%@ - SRR A 4 (Mg, 11 Feg.47Cag. 42 ) 3.00 (Al 6 Crg. 34 Feg o3 ) 1.990513.02 01 I
BEAGER — SRR R 7 (Mgy.00Cayg. 57 Feq 53 ) 2.00 (Al} 33Cr. 62 ) 1.05513.04 012 I
RS - SRR A 1 (Mg;.97Cay 3 3.00 (Aly. 23 Cro 3 Feq, 50 Mo, 24 ) 2.00 Si3.06 012 \j
PRS- SRRk A 1 (Mg, 15 Cag, 50 Feg 35 ) 2.09 (Al 49 Crg 45 Feg 05 ) 2.02S13.00 012 I
50 Ay 'f%%’i% ik xEx vl 5 (Mgs. 25 Feg 42 Cag 36 ) 3.00 (Al 60 CTg. 24 l“30.04"1‘10.01 ) 1.08513.03 01 I
BERRES — SRR 2 (Mg, 01 Feg 55 Cag 47 ) 3.00 (Aly 65 Crg. 3 ) 1.97513.03 012 \
BEERAES — SRR A 1 (Mg, 17Feq 51 Cag 35 ) 3.00 (Al g1 Feg, 19 Cro. 0 Tio. 02 ) 2,01 Si3.01 O12 VI
BERRES - SRR A 4 (Mg, 15 Feg 46 Cag 30 ) 3.00 (Aly 55 Crg. 35 ) 1.03Si3.05 012 \
51 B :fﬁ%%i% —'fﬂ"fgfﬁﬁ%a 2 (Mg, 50 Feg 45 Cag 30 ) 3.00 (Aly 5, Crg 1p Feg g ).1.94513.040‘12 I
PR — SRR BRI A 2 (Mgy, 15 Gag, 45 Feq 40 ) 3.00 (Al 4o Cro a9 Feg 04 Tio. 01 ) 1.94 53,05 012 I
BEERAS — SRR A 1 (Mg, g7 Feq.76 Cag.37) 3.00 (Al 75 Feg. 07 Tio. 04 Cro.01 ) 1.90Si3.08 012 VI
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Table 5 The infrared spectrum features of the garnets in the Wafangdian kimberlites

1

o/em” o/cm”!
FE S FE B FEf S FERL B
C % D 1% C & -D % C i D % C & -D %
1-2 BEE i 882.2 863.1 19.1 42 -57 74N 884.2 865.8 18.4
1-12 Hap s 879.6 861.7 17.9 42 -58 g 886.8 865.8 21.0
1-13 B 884.7 861.7 23.0 42 -60 EZaN 887.8 865.8 22.0
1-15 T L 883.0 865. 1 17.9 50 -1 o 886.3 867.0 19.3
1-17 H s 878.1 867.0 1.1 50 -2 R 887.6 861.7 25.9
1-19 o 882.2 865.6 16.6 50 -3 WL 889.7 865.7 24.0
2-2 gt 884.7 861.7 23.0 50 -7 JKer 896.9 868.8 28.1
42 -11 a1 888. 1 865.8 22.3 50 -9 R 895.4 869. 1 26.3
2-12 EvaN 885. 1 861.7 23.4 51-3 TR 897.5 871.3 26.2
42-15 N 878.1 864.7 13.4 51 -7 RBGR 895.0 869.9 25.1
42 -21 AN 881.6 861.7 19.9 51-10 s 884.7 865.8 18.9
2-2 AN 886.3 865.5 20.8 51-12 T s 888.7 865.8 22.9
42 -25 AN 878.1 863.5 14.6 51 -14 e, 897.1 872.3 24.8
42 -26 AN 884.7 865.8 18.9 51 -15 PANG) 896.5 874.3 22.2
42 -29 g 874.0 863.0 11.0 51 -17 [AEARE) 897. 1 871.0 26.1
42 -31 Y4 888.7 865.8 22.9 51-19 B 898.9 872.7 26.2
42-32 EFan 887.3 861.7 25.6 51 -21 IRBOA 896.8 873.9 22.9
42 -35 ¢4l 886.8 861.7 25.1 51-22 s 888. 1 869.9 18.2
42 -44 T 879. 1 861.7 17.4 51 -25 [AEARE) 895.3 865.8 29.5
42 -54 ¥4 884.9 865.8 19.1 51 -26 IRBOR 899.7 872.7 27.0
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The Characteristics and Species Identification of Garnets Hosted in
the Kimberlites from Wafangdian, Liaoning Province

CHI Guang-cheng', LI Guo-wu’ , XIAO Gang®, CHEN Ying-li', WU Yue',

WANG Yin-fu' , HU Jian-fei'

(1. Shenyang Institute of Geology and Mineral Resources, Shenyang 110032, China;
2. China University of Geosciences ( Beijing) , Beijing 100083, China)

Abstract; The garnets in the kimberlites of the Wafangdian diamond mining area from Liaoning province have
previously been identified as pyrope. In order to define the types of the complicated color garnets in Wafangdian, a
systematic sampling and analysis of the garnets in the mining area was taken, including the definition of 112 single
mineral crystal cell parameters, the analysis of 50 micro area chemical composition and 40 infrared spectra. The
garnets were classified through the following methods; crystal cell parameters, infrared spectrum, chemical
composition and chemical formula. The results show that the deviations of the crystal cell parameter classification
were large, which may incorrect classification. The results of the infrared spectrum classification were inaccurate,
but were only used as a reference method. The chemical composition classification provided general results, which
could not classify the garnets in detail. The chemical formula classification classified the garnets into six mineral
types: magnesium calcium iron-aluminum chromium iron garnet, magnesium iron calcium-aluminum chromium iron
garnet, magnesium calcium iron-aluminum chrome garnet, magnesium calcium-aluminum chromium iron
magnesium garnet, magnesium iron calcium-aluminum chromium garnet, magnesium iron calcium-aluminum iron
chromium garnet. Each type of garnet reflected A and B ion species and occupation characteristics, which was the
most scientific classification method. The results of this research indicate that the A end member ingredient was
Mg’ * ion primarily and B was Al’" ion for the garnets in the kimberlites of the Wafangdian diamond mining area.
Due to the common cationic replacement and complex compositions of A and B end members, it was concluded that
there is no pyrope in the Wafangdian kimberlites.

Key words: kimberlites; garnets; crystal cell parameters; chemical composition; infrared pattern; garnet

classification



