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Abstract: The Wafangdian diamond ore field in Liaoning is located in the Neoproterozoic-Paleozoic depression
zone of Liaodong in the North China Block. The diamond mines in the ore field are all kimberlitic-type. To date,
more than 100 kimberlites have been discovered, among which there are four large primary diamond deposits and
three near-source small diamond sand deposits. The deposits account for more than half of China’s diamond
resources. The kimberlites in the ore field are distributed in swarms and belts, with rock pipes and rock veins that
vary in size and shape. Kimberlite is not only the carrier of diamonds, but also important for studying the deep
Earth. In this study, the characteristics of kimberlitic intrusions were studied during the exploration of diamond
mines. It is believed that the kimberlites in different areas of the ore field were contaminated by the surrounding
rock composition to different degrees. The kimberlites in the southwestern swarms are more suitable for studying
the deep earth. The main factors affecting the shape of the pipes or veins in this area is the fault structure, which
provided in-situ magma intrusion channels, and the thrust nappe structure after diagenesis. It is also believed that
the large and deep fault that controls the kimberlitic intrusion in the area is the old Tanlu fault.
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the study area

kimberlite distribution area in Liaoning

:ki%;ﬁ IT

39°40°

4 oz
enuzcuc - mesoﬁ)ic Paleo%ﬂic

- Fim GGk
eoproterozoic Qingbaikou

- I_’l;rnoﬁroterozoic

ZI szqwu fault - %rﬁﬁiﬁe‘?n g';ﬁgnt?umber

5’7 Fonh S
- Neopmterozolc Sinian - Neoproterozmc Nanhua

AL
rc ean gnef;s - mlﬁﬂ:amd intrusive body

i gD
- ﬁﬁ:iﬁlﬁe&z}ornﬁiber ]1' %ﬂnon placer

E1 TTeEFERESH@MEREEERIAH Bt 5 EE(b)(RHEL T4 M RENER, 2017 54)
Fig. 1 Regional distribution of kimberlites in Liaoning (a) and a simplified geological map of the Wafangdian diamond
ore field (b) (adapted from Liaoning Provincial Institute of Geological Exploration, 2017)
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Table 1 Statistical table of contamination index of typical kimberlites in Wafangdian ore field

AR S T 30 SOAE  H A R R LA TR K
R RRE R, SR R N IREEA,

IR

BUARE, EARE S A Z LT JoH

ARIESE, ARMEALE I L85 T < 1R R A B
EO

*1 REKTHARSAFERREERSRITE

HikG S B R FTJE 43 IX. MgO K,0 Na,O Sio, Al,O, R
50 S 26 FREX 26.22 0.55 0.28 33.85 3.01 1.36
51 5 A% 23 EREIX 27.38 1.29 0.20 34.09 3.41 1.26
1545 7 EREIX 23.79 0.46 0.14 27.91 4.42 1.31
30 A 20 EsLiie 20.86 0.48 0.17 29.38 3.19 1.50
38 SAE 3 EzLiie 10.59 0.28 0.09 19.75 3.33 2.08
110 54 3 EeLiie 13.45 0.56 0.11 22.20 3.48 1.77
111 544 2 EzLiie 9.05 0.38 0.09 27.74 3.35 3.18
42 5HE 18 LA X 25.33 0.88 0.13 38.37 4.99 1.61

H: IRYLIE L C.1=(Si0+Al,03+Na,0)/(Mg0+2K,0)

*2 REETHARESRAMNEAKTZIESHRFHIENLE

Table 2 Ratio of element content of typical kimberlites in Wafangdian ore field compared to the world average

75 HRGS g e X Mg K Na Si Al P Ca Ti Fe
1 50 SAHE 26 HHEX 0.835 0.467 0.850 0975 1.047 0.640 1.454 1.300 0.922
2 51 SAHHE 23 HHEX 0.872 1.106 0.611 0982 1.184 0.568 1.073 0.812 0.957
3 155 7 HREX 0.757 0.393 0.415 0.804 1536 1.004 2247 1.005 0.920
4 30 B4 20 HAHTIX 0.664 0411 0.504 0846 1.109 0.521 2612 1032 0.897
5 111 5% 2 wiX 0.288 0321 0.273 0.799 1.163 0.674 3.438 0.945 0.892
6 110 5% 3 wiX 0.428 0479 0.343 0.639 1.207 1.037 3515 0.871 0.898
7 38 HE 3 wiX 0.337 0239 0.262 0569 1.158 0.653 4513 0.879 0.589
8 42 5 18 HAKX 0806 0.751  0.389 1105 1.732 0.669 1.062 1.500 1.049
9 SAARIE Y5y 18.944 0.971 0245 16.234 1524 0.463 4.138 0.755 6.675

B R 18 BUZ A A B MK ITR SR GMALE T A i LE, 55 9 BURMIE 2R 255 (1989) Bk i A Ar A AT 1 8oy

*3 REETHAZRSAFMEHESHGITR

Table 3 Statistical table of magnetic parameters of typical kimberlites in Wafangdian ore field

. -, P Yok WAL (107 4x SI) Pl 43RG AL B2 /(1070 4n SI)

5 Z S IN M /)N N FEHIME
1 BER AR A 1. 25455 46 30 12720 1750 20 9670 720
2 BER AR A 30 S 4 3260 5440 4620 229 7422 527
3 BER AR A 25H1E 45 57 12064 2201 28 5702 572
4 LB NFE 50 A 5 4830 5 980 323 606 7540 2937
5 TRIR AL A AR 3 5k 11 0 1740 150 0 645 50
6 TR AL A AR 11 5 fik 20 0 71 3 0 645 3
7 BER 4 = B RA 50 SHiiH 27 1730 19220 7954 2135 9214 3930
8 BER 4 = B RA 30 540 8 657 1940 1418 122 760 284
9 ARk S FE 30 Sk 3 112 142 116 0 75 39
10 TRIR AL PR 4 (AR 25 30 S0 22 0 1471 138 0 192 24
11 RIRER LTI & =B AR A 50 SHiiH 15 0 160 11 0 54 4
12 dirE R e Sy S Pes 50 S HiiH 26 0 3409 1878 35 2544 1345

T 1—6 AREIT 745 Hb S5 R 55 7S Hb BT A BA (1980) %8kt 7—12 AR 1 S 25 (1993) % K .
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#4 REETHIIS, 50 S&EMEEREEREITER
Table 4 Resistivity of No. 30 and No. 50 kimberlite pipes in Wafangdian ore field

FRA A KB Hh P FH BH 3% p/(Q-m)Z5 Ak 1 Rl ¥IME/(Q-m)
BOR 4 =B a0 A 30 54 10 60 ~ 70 66
TRAE ARSI 30 SAHE 10 50 ~ 100 71
TRERBER SR S 30 SAH 10 80 ~ 100 93
kBRI SR A S 30 FHE 6 100 ~ 150 117
EMhFlE 30 5AE 10 50 ~ 500 213
T AR S YRR 30 THE 10 300 ~ 500 396
EFE 50 55 30 212 ~ 1278 606

4 W8S
41 EMAREMBEMNERSHIERZE

B (OR) AU it 2 45 il AR R ™ XY B B R R
(Z=TF35, 1981); & FIA IR R BGE 42 R A
-4, 1989); A THER R B EALUT R A py )2
ZH, B H WA AR FLE R AL R AR R 95 ~
144 Ma [ Z A T g DI (B 45, 2018); 1l
AELE LR, 30 554 432 Ma, 42 549 341 Ma.,
356 Ma. 455 Ma, 50 544 422 Ma, 462 Ma, 51 5
463 Ma(FEIRTE, 1994), ReERFER S5k 245
H k5 15 (2007) 1 45 S AH T o AR 4R B 5t K 2% (2016)
IR R, A X A A TE P (165 ~ 166 Ma Fi1
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X TR 1 5 KR AR, Han 38 55 1115
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IR R M T A 15° 25 AT 1] RS AR
H 110° [ 290° Jrinlizsh. i T8 HAZ.O XA
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