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Table 1 Characteristics of diamond ore

belt in Wafangdian area
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Fig. 1 Geological sketch of Wafangdian area (adapted from The Regional Geology of China, Liaoning Province)
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1—Cenozoic; 2—Mesozoic; 3—Paleozoic; 4—Neoproterozoic Sinian; 5—Neoproterozoic Nanhua; 6—Neoproterozoic Qingbaikous;

7—Paleoproterozoic; 8—Archean gneiss; 9—middle acid intrusive body; 10—Jinzhou fault; 11—kimberlite and ore belt number;

12—diamond ore belt section line and marking
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Table 2  Statistics of length-to-width ratio of typical kimberlite in Wafangdian area®

HIE G HIRE & HIERK T RS HIRIE HIRRK L Hik S ESLES| 2 HIRK T
30 Fok e 2.65 16 ek 680 47 ik 750
38 iy 2.25 31 ik 600 48 Pk 150
50 B 4.45 32 Ik 666. 67 59 Ik 400
51 Pex g 2.6 36 A Pk 760 60 A Ik 260
68 FoR g 4.67 37 ik 500 62 2k 1,000. 00
74 iy 6.67 39 ek 500 69 Kk 500
75 EE 1.38 40 Ak 500 73 K 400
110 s 3 41 ik 1.200. 00 78 ik 166. 67
42 EoR g 1.17 45 ik 200 81 Ak 125

TE 42 504 I G0 LU R 45 1A R 5 0 00 AR R B B T S R

50 S AERAREEEN -TEE WEXA
4 A RB R 4 WA R ME— — A2 &1 & F 1)
B EE RS S 140m, TUIRRIE LT bR
—76. 20m(Fu Haitao,2019d) , b 28 it 4 74 4] J&& Afi
SV R AR /N B R R L PE A R 4 2 180m, FE 40m ~
55m B IR 2R 00 Sy kIR S R K 29 90m, B 6m
~8m, MIEEIIRAIT & GERL & E N R ] T 2 &
Wi K ¥ . —20m by = i, 5 8 T AU Mo 3R i
TR 2. 3 f5 CREGHE,2013) . 7E — 70m g i i 0
B 2R AR NTFR I AR M JORR AR RS BE AR AN K
HR A B AL BERHZ K AAR ] R 42 fft KT 300m, PG 4] #B
530 50 SR EAFR T B KK 2 280m 11y
JEEACARAA o AR S SR ST 18 1] R FL AR 2 S i =
AERERUR 50 5 55 8 3 MRE 40 5L I TR 1) AR 22 AR
VG it JU FS SRS R it U ) A K Ty ) 5 A Y T
Ko SR FRUL.50 5 EH R — DN EBCIRIR A &
L= N K= N %

422 5 HERARBRRMAE WEREHGC
R ER K EMAEK, SEHBERERKY
540m FLTEZ) 320m HYJE I, K/ 8 A R4
| SN 7 N =L Rl N O = = W S B 7 R VN R (B
o R TE Y TOm, R R R BEAR A A0 R A H LA
Bl Hy 2 L A AR Y (A A a0 B R 2 L 180m
SRR E) o TSN R . R R

JC WMt i A A0S 21 5y 6V 1 1 & AR A Y
JRIFBRA . 42 555 8 LL& A0 R A9 50 f ik
HRNFRIEE Y 631m X 540m, RAFHEA AR
FEALE SRR 42 558 M5 42-1.42-2 A
42-3 =AFA . fem B ER bR 2 160m, B L%
il foe AR R — 432m, IR AT Se 4l L i T 24 B 9 it TSRk
TMEEAEEZ R, 12 5 AERAX & MAEER
FFAE f5c B 8 10— A B A R AR

30 ST 50 5 M 42 BSR4 )L B 50
SHEY 13km, I 412 5544 6km, E— LK
TEAS ORI (A . MR IRDE , K29 200m, 58
2y 95m, i 1] 70°ZE 47 . VGRS AL A P R A &
AINER DL R & AR R A YRR S . 30 S
RS DA 1 B B B R R A R R L A IR
ERKH—NEE. ZaE HEREY 110m, 51l
WA AR R S5 RIS A0 1 — 836, 99m, 3k I i3t 7]
AE T TR, A R P AR R AL A
R TR 2R e T AR 1) AR e = R @ AN
R S 3 ST I H A A T A T
FahfL W IR B AW (Fu Haitao et al. ,2017),
e F 3 2D AE 3~4 D hrm LT 30 S R T
IR

5 30,42.50 S HE =AM R A R AR
SR TIRAR.51.68.74 558 & = AN MR T



wooB

2644 http://www. geojournals. cn/dzxb/ch/index. aspx

i

MNE R T — D KRB AE SRR & =
EELT 50 FEEARILME Thm b 5L 7R 1A
AT S5 ) B R BRR R A L 51 S E AR AL o 68 5 7E PY R
Ui 74 SSAEHE] L5155 68 S ALY 350m, 51 %
8% 11 L2 1300m” . 68 5 i & 1 L2 1200m” . 74
S ER AR YY 750m’ . B ALIEHI Y 51 50 68 5 i
NIETRZY 400m, 74 A N HEIRAR /N, AETFR
50 S I AR P W X AN A R TR .

4 BARE S A SE R

AR S i U A 3 2 b e 4 TR T b A S A B 5
BHER oL T A7 1 e J2 7 AR X P 2% 3 Bt 2 7 AR
L A BE— S Y PR TR A .l A BE R R B AR
X AR R A 1 o A 540 1 2 b e 25 (8] B HA — 2 )
KA W B S 75 5. 50.51.68.74 55
AWM - E ARG, 75 SEEA TE —
WAl 1 e b i, & — A EH AR Y 50m 1/NA T HEE
T 50 HE B M 38 40 4 1) B BB 30 S L % A i E
B AT R HME RN LA, A R
1 PR32 W S W S R L R A TE R . A
12 2km 2, F b 300 25 b )2 ) 4 Ml A O R (A 10°
~30°, %5 b 31 G A T AR AT 300m, 2 M 0 B AR 2
100m WL 1E 2) 5 J&] 170 Ay i J2 1) 235 1 oo 101, 5L 45 B )
RHFFAE . 50 558 i b 9 #4325 b Lb 75 555 8 BT
Ab T A R — S, X AN 4 b L AR 23 10km, 3 4
R Al LB 1 .50.51,64,68.69,74,107 5
FRRE — N ER 2km /07 GLIE 1 2D
A 50,64,69.107 S AL/ NI % b .51,
68.74 S B A TE /N A L . XA /N PN
RN FE AN A CLE 3, AR EEH A O
RE A . BREAORIE SN /NG N I8 R A O 4%
o SKIE VA H R i 2 R ) o Rt B B A
SR ARHRE . 5 75 S A BT AR A b AR AL, Sk E I
Z5 3 L bR S 100m A2 Ay, I ER A & 300m A
Fio AT R IR AR AR S A O R A
2 &1 3 %M BT N A AT TR AL

X i A MR BE G AR — R W] Y B
AR 5 20 235l AT AR R BT A B 2 I PR AR AR T
T i — 2 {8 iy S B i I 3 0 B A
KZ RN XL 5 R i TR A A W] X
B s — S FE IR NA — N B A B 1km,
RIGEEARLIL TR AL TV 7 TARIEE N
G3 A 100 A 5 T2 5k 46 4 b RE G BE AR U L F- 1T
T HOR A FF G TR B A RRE . Iy

[ |1 e ]2[rdy]s[pn] 4[~]5

[\ ] 6 [ 707 8

B2 75 SR FA A H T 1E
Fig. 2 Geological sketch of No. 75 kimberlite pipe
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1—Quaternary; 2—Cambrian; 3—Nanhua Qiaotou Formation;
4—Qingbaikou Nanfen Formation; 5—fault; 6—stratigraphic
occurrence; 7—kimberlite pipe and its number; 8 —contour and

elevation values
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Fig. 3 Geological sketch of Toudaogou basin
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1—Quaternary; 2—third member of the Nanhua Qiaotou Formation; 3—second member of the Nanhua Qiaotou Formation;

4—diabase; 5—kimberlite and number; 6—stratigraphic occurrence; 7—contours and elevation values
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Table 3 Statistics of sedimentary rock thickness before
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Fig. 5 Schematic diagram of the relationship between the

location of kimberlite and tectonic basins (Surface morphology
of tectonic basin is adapted from the data of “Tectonic

Geology (The Third Edition,2008)”by Zeng Zuoxun et al. )
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Abstract

The Wafangdian diamond ore field in the Liaoning Province is located in the Neoproterozoic Paleozoic
depression in the east of Liaoning Province. The stratas of all ages in the area are exposed, the largest of
which occur in the Neoproterozoic area. The largest fault structure in the area is the north-north-east
Jinzhou fault. The discovered kimberley rock mass is largely distributed to the west of the fault. More
than 100 discovered kimberlite bodies have been divided into 4 ore belts. Four large primary diamond
deposits and three near source small diamond sand deposits have been discovered. These resources account
for more than half of those identified in the country. It is an important diamond concentration area in
China. The No. 50 kimberlite pipe is well known in the gem industry for its superior diamond quality.
However, most of the kimberlites in this area were discovered in 1970s and 1980s. In order to improve
diamond exploration, the metallogenic conditions and ore controlling factors of kimberlites in this area
were studied. The spatial distribution of kimberlites in the Wafangdian area occurs in groups and zones.
These are found both in rock pipes and veins of which the former is the main source accounting for about
20%. The rock masses vary in size and shape. Most of the rock pipes and dikes located by drilling holes
are characterized by sudden interruption of downward extension. Kimberlite indications seen in borehole
show that the bottom boundary of many kimberlite pipes is either straight, or there are many horizontal
areas with translational dislocations. The typical rock pipes and veins are closely related to the isometric or
near isometric structural basins. Based on the analysis of the spatial distribution and rock morphology
characteristics of kimberlite, the emplacement process and emplacement mechanism of kimberlite in this
area was inferred. It is proposed that in the hypabyssal stage of emplacement of kimberlite in the
Wafangdian area, overlying strata in the sections where the ascending channel is not smooth were uplifted
due to the large amount of volatiles carried by the magma. When the volatiles leaked out, the collapse of
the uplifted strata collapse formed a shallow saucer like structural basin. The kimberlite body is located in
the leakage channel of volatiles. Some magma migrated and was consolidated along the secondary
fractures. Because of the late nappe structural transformation, the horizontal displacement of the rock
pipes and veins occurred resulting in disruption of their downward extension as seen in the boreholes. This

study provides new ideas for judicious extension of exploration work.
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