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Abstract: The garnet, chromite and chromic diopside in kimberlite are important indicative minerals in search for diamond deposits.
According to the content of the indicative minerals, the existence and ore— bearing potential of the primary diamond deposits in
kimberlite can be roughly deduced. Group G10 in garnet shows the existence of diamond in kimberlite. The higher the content is, the
higher the diamond grade in the rock mass is. From G10xi%<G10chugn%, we can infer Cxiyu<Cochugn, and the fact proves that it is true;
chromite of Group S1, S2 and S6 are associated with diamond, and chromite of Group S6 with 62 and Group S7 with 1 in Xiyu
mining area is related to deep source xenoliths peridotite, which is almost from kimberlite, and has important indication significance;
The more the content of chromic diopside with Cr.O0:=1.2% is, the higher the diamond grade is. By statistical analysis, the content of
Cr,0:=1.2% in surface chrome—diophanite is slightly greater than that of deep rock pipe, and the average grade of the deep orebody in
Xiyu mining area is slightly lower than that in the surface orebody, which shows that the ore—bearing potential of kimberlite can be
qualitatively deduced by chromic diopside. In combination with the geological work of CSAMT and drilling, the primary diamond
deposits were found below—205m in the deep of the Xiyu rock pipe group, the Red Flag 15—1 rock veins were found in the periphery
through the channel exploration projects, and 18 diamonds were obtained in the selection of ore samples. This proves the effectiveness
and feasibility of qualitatively predicting the metallogenic properties of kimberlite with the method of indicative minerals of diamond.

Key words: diamond; indicative mineral characteristics; Xiyu mining area, Shandong Province
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Table 1 Garnet’s electron microprobe analyses and grouping table

i . FAE 5% )
Frs lins TS e vl HVE
Cr,0; MgO TiO, ALO; CaO
1 771-1 XK1 B 030 9.09 0.19 20.03 7.87 HE R
2 771-2 XK1 BAa 0.05 3.49 0.00 21.90 3.59 FE R
3 771-3 XK1 BRERRE A 081 173 042 1876 3.32 BT
4 771-4 XK1 BRERRE A 0.15 1.08 0.00 21.24 5.83 HE TR
5 771-5 XK1 BRI 026 722 0.14 17.68 9.3 HE A
6 771-6 XK1 BRRA 022 1.84 0.00 21.18 5.68 FE R
7 771-7 XK1 B A 0.14 123 0.07 21.16 5.86 BT
8 771-8 XK1 BRERAE A 0.08 053 0.03 2131 428 HE R
9 771-9 XK1 B 034 8.02 007 1947 12.79 HETR
10 771-10 XK1 B 0.12 241 000 18.13 5.88 FE R
11 771-11 XK1 B 0.07 3.83 0.00 23.03 142 BT
12 771-12 XK1 BRERRE A 036 696 0.09 2096 11.79 HERHRE
13 772-1 XK1 BT 6.44 2020 0.60 17.97 6.12 G9 TR
14 772-2 XK1 BRI 893 1930 0.11 14.63 6.08 G9 FE R
15 772-3 XK1 Bmia 10.23 2040 0.09 1525 4.85 GI0 L
16 772-4 XK1 BRERRE A 10.06 18.40 048 1526 7.62 G9 AR
17 772-5 XK1 BEEEM A 10.49 2020 0.04 16.08 522 GI0 FE TR
18 772-8 XK1 PR 771 1980 021 16.88 641 G9 HE A
19 772-9 XK1 BRAa 8.19 1940 041 1695 628 G9 FE R
20 772-10 XK1 BRARRE A 939 1870 0.02 1660 6.75 G9 BT
21 772-11 XK1 BRERA A 6.10 20.40 0.51 1849 541 G9 B HRE
22 772-12 XK1 B 9.40 1920 0.12 17.34 567 G9 TR
23 772-13 XK1 BRAa 227 21.00 0.03 1924 0.72 FE R
24  XK3MLO02-1  XK3 BRI A 0.02 061 040 1792 218 BT
25 XK4MLOI-1  XK4 BRERRE A 0.01  3.01 /2057 5.68 HE R
26 XK4MLOI-2  XK4 B A 3.86 21.61 026 19.75 4.51 HET
27 XK4MLO1-3  XK4 BEERI A 406 2269 041 1952 461 GI0 FE RIS
28 XK5MLO1-2  XKS5 B A 10.98 20.88 042 1532 508 G9 BT
29 XK5MLO1-3  XKS5 BRERRE A 450 2146 038 1933 459 G0 HE R
30 XK6MLOI-1  XK6 B 8.10 19.80 0.16 17.00 594 G9 HETR
31 XK6MLO1-2  XK6 PR 0.02 3.19 0.02 2036 6.79 FE R
32 XK6MLOI-3  XK6 B 498 2266 0.10 19.71 420 GI10 FERR
33 XK7MLOl-1  XK7 BRERRE A 1075 21.19 024 1445 484 GI0 HE R
34 XK7MLOI-2  XK7 BRI 7.48 2080 0.12 1691 597 G9 FE R
35 RZ-1-1 RZ-1 A 0.00 075 0.06 19.48 0.53 I 15-1%5
36 RZ-1-2 RZ-1 Rt 0.02 3.00 0.05 20.75 12.66 AW
37 RZ-3-1 RZ-3  SOVEE-EAEBRIA 002 498 078 2027 8.30 15-1%
38 RZ-3-3 RZ-3 BRERRE A 0.00 1.29 0.10 2027 1225 21 i
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Table 2 Chromite’s grouping table

S AR COY% MgO/% TiO/% ALOY% AR
_Ark =R
SI  E-FERTHEEE 6400 1272 0.12 5.29 LRI A (A A bR
S2 BT E B 64.63 11.07 042 429 Jen s
S3 R 6737 1543 036 6.54  ERIACEET SRS Kb H WA
S4  EkEEEEH 5281 1169 048 1217 Ti0:>0.5% A& A RIE TIO>1.1% K
FHEEJE BT, TI0,<0.5% J9 FE 41 R 2+
S5 WEREEEEAR 4721 13.04 043 21.67 imbEiapr
S6 BN R 5752 1089  3.14 3.87 & AFIAE VRN A
S7 TRk AR 4843 1032  4.08 1025 BRSBTS CHIGAARE
S8 e 5451 591 028 335 MM A{fF A
S9 IRER 78R 60.71 356  0.68  6.17 AT EREHTIR
JEBEE AE S NIA R BEIE BT S
SI0 IGHEEEREE 3538 1440 003 3aia i e
TG AAFE
S11 BB 1435 1856  0.06 5250 Zi#
S12 K E 4177 072 915 649 A
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Table 3 Electron microprobe analyses and grouping table of Xiyu rock groups and Red Flag15-1 vein

i FE'5 TS FERATK 0% MgO% TiO/%% ALOY% I HE

1 775-2 XK1 R 6702 541 08 079 S2 %ﬁﬁ?%ﬂ
2 775-3 XK1 R 5549 11.55 0.13 1022 S4 RS
3 775-4 XK1 FRER 61.9 1214 0.73 193 S2 i **Eimﬁl!
4 775-5 XK1 KT 5701 893 3.16 11 S6 BB
5 275-6 XK1 R 594 10.62 0.09 572 S6 TR
6 275-7 XK1 KT 6326 723 0.21 471 S2 BB
7 775-8 XK1 R 554 616 2.8 08 S6 e gy
8 7.75-10 XK1 R 5412 469 2.6 083 S6 z”i%ﬁ%‘ﬁ%ﬁ
9 775-12 XK1 R 563 1319 0.21 12.04 S4 ERRE
10 775-13 XK 1 R 54.6 891 2.67 103 S6 fi%ﬁﬁe%ﬁ
11 775-14 XK1 FREERT 5489 734 2.8 097 S6 R
12 775-15 XK1 KT 50.79 1251 3.8 561 S6 FERIRE
13 775-16 XK1 23 5484 509 3.16 123 S6 Pt ansr
14 775-17 XK1 R 5478 11.18 2.84 097 S6 HERERE
15 775-18 XK1 R 5943 332 2.93 049 S6 e gy
16 7.75-19 XK 1 R 5536 624 2.46 372 S6 z ERIRH
17 7.75-20 XK 1 FRAST 5454 788 24 386 S6 R BETRE
18 775-2 XK1 R 5532 753 1.17 442 S6 ERRE
19 775-24 XK1 R 5587 793 1.9 418 S6 FERRRE
20 775-25 XK1 Rk 5669 887 29 514 S6 HERERE
21 7.75-26 XK1 PN 5745 842 3.13 055 S6 e
22 775-27 XK1 Bk 5757 694 3 053 S6 HERERE
23 775-29 XK1 Rk 5944 8.12 225 053 S6 HERERE
24 7.75-30 XK1 R 5843 196 2.8 058 S6 LB RRHRE
25 775-31 XK1 R 5429 11.74 2.9 532 S6 E R
26 775-32 XK1 R 5587 871 0.28 97 S6 FE R
27 7.76-1 XK2 R 552 92 2.8 125 S6 B RRE
28 776-2 XK2 e 5763 95 1.61 311 S6 HERRES
29 776-3 XK2 ERekE 6252 294 291 04 S6 RS
30 7.76-4 XK2 EREkE 56.13 962 2.8 094 S6 HERERE
31 776-5 XK2 YA 5867 743 2.88 098 S6 FE R
32 7.76-6 XK2 FREE 60.19 492 3.17 05 S6 = ”*fﬂﬁs
33 776-8 XK2 R 5999 567 2.9 082 S6 ERR T
34 7.76-9 XK2 FRERAT 5549 776 2.9 12 S6 /”: ERHRE
35 776-10 XK2 3 5464 10.82 2.37 301 S6 R R
36 776-11 XK2 33 5605 86 5.21 304 S6 B RRE
37 776-12 XK2 R 5685 845 0.76 301 S6 R R
38 776-13 XK2 gy 5623 879 1.09 298 S6 B
39 7.76-14 XK2 Reky 6003 686 233 251 S6 FERR
40 7.76-15 XK2 3R 5445 11.38 1.51 303 S6 BB
41 7.76-16 XK2 Ry 5704 924 6.47 033 S4 FERR
42 776-17 XK2 By 5689 1021 1.4 287 S6 FHE TR
43 776-18 XK2 LN 5661 564 0.75 302 S6 FERIRE
44 7.76-19 XK2 By 565 846 2.49 296 S6 FE TR
45 7.76-20 XK2 F2N 4954 965 7.3 454 S6 EgEdaTal
46 7.76-21 XK2 R 5621 967 0.84 29 S6 E BRI
47 7.76-2 XK2 R 5451 1057 1.46 293 S6 FE R
48 7.76-24 XK? A 6449 579 4.63 032 S2 FERRIRES
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5 )
JIiF FEYS TS FEMET Cr0s/% MgO% TiOx%/% ALOs/% 434 %

49 776-25 XK2 AT 50.54 12.55 6.29 1.52 S4 L fets g v 2
50 776-26 XK2 R 55.27 935 6.19 0.98 S4 HETRREL
51 776-27 XK2 R 5438 10.37 1.19 2.99 S6 P =gt
52 776-28 XK2 GBS 53.74 8.7 1.44 2.77 S6 HERRA
53 776-29 XK2 R 59 41 5.76 0.6 2.93 S6 Pt a0
54 776-30 XK2 R 60.19 7.35 0.76 3.06 S6 HERRA
55 776-31 XK2 GBS 59.67 12.43 4.05 2.6 S6 HERRA
56 776-32 XK2 R 49 97 15.65 8.86 3.48 S7 HETRREL
57  XK3GT0l-1  XK3 SN 56.35 8.16 3.32 0.78 S6 P =gt
58  XK3GT0l13  XK3 R 58.68 9.4 3.08 2.01 S4 HETRREL
59  XK3GT0l4  XK3 R 60.02 925 0.04 6.54 S6 HETRREL
60 XK3GTOl5  XK3 R 62.07 9.09 0.15 2.93 S2 s
61  XK4GTOl-l  XK4 R 62.25 109 1.78 2.59 S2 HETRREL
62 XK4GT012  XK4 AT 60.95 9.03 0.13 3.36 S6 Ll v 2
63  XK4GTO13  XK4 R 59.55 9.47 3.06 1.55 S6 HETRREL
64  XK5GTOl-1  XK5 SN 64.17 10.07 0.14 451 S2 P =gt
65 XK5GT012  XK5 GBS 579 8.77 3.32 1.32 S6 HERRA
66  XK5GTOI3  XK5 R 56.24 6.56 3.32 0.92 S6 Pt a0
67 XK5GT014  XK5 GBS 65.53 11.37 0.07 3.96 S1 HERRA
68 XK5GTOI5  XK5 BET 62.08 10.56 0.46 4.05 S2 HERRA
69  XK5GTOl6  XK5 R 58.15 8.63 3.06 1 S6 HETRREL
70 XK6GTOl-  XK6 R 62.73 9.97 0.26 3.6 S2 HETRREL
71  XK6GT0O12  XK6 R 65.33 11.99 0.14 4.65 S1 HETRREL
72 XK6GTOl3  XK6 R 62.33 935 0.26 3.47 S2 HETRREL
73 XK6GTO14  XK6 R 60.42 11.68 0.14 6.37 S6 B RRR
74 XK6GTOI5  XK6 GBS 56.43 10.61 2.66 3.79 S6 HERRH
75  XK6GT02-1  XK6 R 64 .46 10.4 0.44 3.24 S2 OB
76 XK6GT022  XK6 R 63.17 11.66 1.17 2.96 S2 B RRR
77 XK6GT023  XK6 AT 56.86 837 3.07 0.88 S6 HERRREL
78  XK6GT024  XK6 R 57 8.19 2.72 0.88 S6 HETRREL
79  XK6GT025  XK6 B 56.42 8.02 3.41 0.76 S6 HERREL
80  XK7GTOl-l  XK7 R 593 11.19 1.45 4.71 S6 HETRREL
81  XK7GT0l2  XK7 R 59.01 11.23 13 4.69 S6 P2
82  XK7GT013  XK7 R 62.52 10.97 0.14 4.53 S1 B RRR
83  XK7GTOl4  XK7 GBS 46 13.03 0.36 20.64 S5 HERRH
84  XK7GTOl5  XK7 GBS 56.88 11.04 0.92 6.3 S4 HERRH
85 XK7GT0l-6  XK7 R 62.45 9.6 02 4.28 S1 PeX =g e
86 RZ-2-1 RZ-2 R 57.04 6.48 2.61 4.87 S6 XAk
87 RZ-2-2 RZ-2 AT 42.74 12.57 0.05 25.39 S5 X 41
88 RZ-2-3 RZ-2 FRERE 4329 11.37 0.07 25.06 S5 X4k
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Fig. 3 Cr,O;—ALO; comparison diagrams of chromite in each region (a) and Xiyu area(b)
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Fig. 5 Sketch plan view of rock tube shapes about Xiyu rock group in different vertical depths
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Fig. 6 The scatter diagram of diophane composition about Xiyu rock tube group
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Table 4 Electron microprobe analyses of diophanite in Xiyu mining area

75 P TS FEMER Cn0s/%  MgO/%  TiO/%  ALOy/%  NaO/% AL
1 772-6 XK3 RIENEA 1.49 27.40 1.52 6.66 0.07 FETRR
2 772-7 XK3 RIENEA 0.66 25.90 1.90 6.03 0.00 FETRR
3 XK3THO1-1  XK3 RIENEA 3.06 16.06 0.04 1.60 2.13 HETHRT
4 XK3THO1-2  XK3 IEEA 1.78 18.10 0.26 1.40 1.50 FETERT
5 XK3THO1-3  XK3 EEA 0.37 19.02 0.06 0.88 0.38 HETHRT
6 XK3TH02-1  XK3 EEA 0.68 21.30 0.09 1.34 0.99 HETRRT
7 XK3TH02-2  XK3 EEA 0.85 21.06 0.11 1.27 0.95 HETRRT
8 XK3TH02-3  XK3 BN 0.89 20.45 0.22 1.64 1.28 TR
9 XK3THO02-4  XK3 BN 0.86 18.25 0.43 0.71 0.87 HEHE
10 XK3THO03-1  XK3 BN 0.88 20.16 0.31 0.36 0.54 R
11 XK3TH03-2  XK3 BN 0.64 20.46 0.10 1.64 1.20 HERED
12 XK3TH03-3  XK3 BN 0.82 19.81 0.34 1.74 1.45 HEREY
13 XK4THO1-1  XK4 BN 0.86 20.09 0.27 0.32 0.45 TR
14 XK4THO1-2  XK4 BN 0.41 21.39 1.19 1.17 5.83 R
15 XK4THO1-3  XK4 BN 1.25 17.34 0.30 0.36 1.35 HEREY
16 XK4TH02-1  XK4 BN 3.06 15.71 0.15 1.07 2.20 HERED
17 XK4TH02-2  XK4 BN 2.20 16.32 0.04 1.64 1.95 HEHED
18 XK4TH02-3  XK4 BN 1.56 17.46 0.00 1.86 1.04 G
19 XK4TH02-4  XK4 BN 2.18 17.27 0.15 0.64 1.33 HERED
20 XK4THO3-1  XK4 BN 1.18 16.65 0.32 0.13 1.28 R
21 XK4THO3-3  XK4 by v el 0.35 16.74 0.50 0.32 0.74 G
2 XK4THO03-4  XK4 BN 0.91 16.73 0.47 0.31 0.89 G
23 XK4THO4-1  XK4 EREA 0.05 15.51 0.47 0.43 1.21 HEHED
24 XK4THO04-2  XK4 by v el 0.05 16.56 0.36 0.23 0.79 R
25 XK4THO04-3  XK4 by v el 0.21 16.65 0.31 0.26 0.87 HEHED
26 XK4THO5-1  XK4 HIBEA 1.77 16.95 0.14 0.95 1.54 FETEA
27 XK4THO05-2  XK4 OB A 2.04 17.43 0.00 1.03 1.57 HEHED
28 XK5THOI-1  XK5 by v el 0.95 18.59 0.04 1.06 0.95 HEHE
29 XK5THO1-2  XK5 BERER 0.60 21.65 / 0.72 0.40 =1
30 XK5THO2-1  XK5 B 1.06 17.16 0.01 1.62 1.41
31 XK5TH02-2  XK5 BEREF 0.93 21.09 0.13 1.06 0.73
32 XK5TH02-3  XK5 B 0.89 18.60 / 1.34 1.10
33 XK5THO3-1  XK5 OB 3.25 16.08 0.11 0.60 2.14
34 XK5THO03-2  XK5 OB 2.67 17.01 0.21 1.46 2.12
35 XK5THO03-3  XK5 OB 3.48 16.05 0.02 1.03 2.24
36 XK5THO3-4  XK5 OB 3.38 15.14 0.01 2.24 2.99
37 XK6TH02-1  XK6 BN 1.92 16.80 0.30 1.52 1.77 FOETEAT
38 XK6TH02-2  XK6 BN 3.49 15.78 0.14 0.48 1.94 FETEAT
39 XK6TH02-3  XK6 B 1.95 17.03 0.19 0.80 1.43 FETEAR
40 XK7THO1-1  XK7 EER 1.13 17.78 0.31 1.73 1.42 FETEAT
41 XK7THO1-2  XK7 B 1.15 20.69 0.20 1.07 1.02 IR
42 XK7THO1-3  XK7 B 0.75 2091 0.09 1.20 0.79 IR
43 XK7THO1-4  XK7 B 1.04 20.70 0.10 1.30 0.95 HETEAR
44 XK7THO1-5  XK7 EER 1.16 18.62 / 0.67 0.66 FETEAT
45 XK7THO1-6  XK7 B 0.90 20.33 0.38 1.09 0.92 IR
46 XK7THO1-7  XK7 BN 0.93 20.75 0.25 1.62 1.35 IR
47 XK7THO1-8  XK7 BN 1.90 17.30 0.14 0.64 1.26 TR
48 XK7THO1-9  XK7 BN 1.08 20.23 0.08 0.63 0.63 FE TR
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Table 5 Diamond characteristics table
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Fig. 7 Typical diamond selected from the deep part of Xiyu rock pipe group
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