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Fig. 1 Geological map of Changmazhuang kimberley unit in
Mengyin area., western Shandong (modified from data by
The Seventh Institute of Geology and Mineral Resources

Exploration of Shandong)
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1—Quarternary; 2—Cenozoic; 3—Mesozoic; 4-—Paleozoic; 5—

Mesozoic intrusive; 6—Neoarchean crystalline basement ; 7—fault;

8—geological boundary; 9—angular unconformity; 10—kimberlite

pipe; 11—kimberlite dike (bed)
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Fig. 2 The metallogenic model of volcanic eruption
type in the center of kimberlite diamond

primary deposit (after Mitchell,1991)
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Shengli No. 1 kimberlite pipes, Mengyin (after
{Geology and Exploration of Diamond in Shandong
Province) by Song Diannan et al. ,2015)
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Fig. 4 Metallogenic model of cryptoexplosive subvolcanic diamondiferous kimberlites in Mengyin area,western Shandong
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(a)—Gas-Liquid cryptoexplosive subvolcanic pipes associated with diamondiferous kimberley intrusion and associated structural fissures;

(b)—the subvolcanic pipe, vein, bedrock orebody by diamondiferous kimberley intrusion in sequence; 1-—seawater; 2—Ordovician
Majiagou Group and upper part of Jiulong Group; 3—Cambrian Jiulong Group; 4—Cambrian Changqing Group; 5—Neoarchean
Crystalline basement; 6-—diamondiferous kimberlite magma; 7—fine speckled kimberlite (porphyrite) (including tuffaceous rocks); 8—

medium-fine speckled kimberlite (porphyrite) with microgranular particles in limestone and granite breccia; 9——coarse speckled kimberley

(porphyrite)

G XM B A E TR A AR B - 40
PEBORL G 0 A By 2 2 — 5 [ o A 5k Hh 240 B ARlok <62 1
MBS ML BEA ORE S A R By 2K
(33 i 73 ik o LR & R AR 0 R A R

WA D A A e K B 2 BT B O 7 5 5 B

DX B W A AE L BURRE . IR TS T
55¢ [ 3t X5 g WA < A A B2 9 T B A XA s
KRB S KON BRR A P AR A FE T
AR B BR e B8 SRR 12 ke R

References

Brook M C. 2017. Botswana’s Diamonds Prospecting to Jewellery.
Longpack Co. , Ltd.

Chen Meihua, Li Yan, Di Jingru, Lu Fengxiang. Zheng Jianping.
2006. Agate-likestructure and heterogeneities of nitrogen and
hydrogen impurities of diamond in Mengyin. China. Acta
Geologica Sinica, 80(8): 1197~1201 (in Chinese with English
abstract).

Chen Yaoming, Yang Zhijun, Huang Shanshan, Lei Xueying, Li

Xiaoxiao, Zeng Xuan. 2018. Microfabrics of perovskites in the
Mengyin kimberlites and their geological implications. Bulletin
of Mineralogy, Petrology and Geochemistry, 37(4): 1~10 (in
Chinese with English abstract).

Chu Zhiyuan, Wang Weide, Lii Qing, Liu Weidong, Kang
Congxuan, Wang Shuxing. 2019. The formation age of the
kimberlite zone in Poli area of Mengyin, Shandong Province:
zircon U-Pb dating data of diabase, 38(1): 44~50 (in Chinese
with English abstract).

Chu Zhiyuan. 2019. Study oncharacteristics and diamondiferous
significance of the Mengyin kimberlite in Shandong Province,
China. Mater” s thesis of China University of Geosciences
(Beijing), 13~35 (in Chinese with English abstract).

Ding Yi. 2019. The understanding of kimberlite pipes and its
significance in prospecting. Geological Review, 65(5);: 1269~
1275 (in Chinese with English abstract).

Dong Zhenxin. 1991. Some geological characteristics of kimberlite
type diamond deposits in China and their ore-prospectiong
indicators. Mineral Deposits, 10(3): 255~ 264 (in Chinese
with English abstract).

Du Shengxian, Liu Fengchen, Chen Jun., Gao Liming, Song
Xiangsuo, Chen Cheng, Tian Xinglei, Zhang Zengqi. Liu
Shucai. 2019. The Cretaceous-Paleocene biostratigraphy and
boundary in the Pingyi basin, Shandong Province. Acta
Geologica Sinica. 93(8): 1831~1848 (in Chinese with English
abstract).



wooB

=
2674 http://www. geojournals. cn/dzxb/ch/index. aspx

2020 4

Heaman 1. M, Kjarsgaard B A, Creaser R A. 2003. The timing
ofkimberlite magmatism in North America: implications for
global kimberlite genesis and diamond exploration. Lithos, 71
(2): 153~184.

Jin Zhenkui, Liu Zerong, Shi Zhanzhong. 1999. Distribution patterns
and formation mechanism of faults in the west Shandong
Province. Journal of the University of Petroleum, China, 23
(5): 1~5 (in Chinese with English abstract).

Kong Qingyou, Zhang Tianzhen, Yu Xuefeng, Xu Junxiang, Pan
Yuanlin, Li Xianshui. 2006. Deposit in Shangdong Province.
Jinan: Shandong Science and Technology Press. 473~474 (in
Chinese without English abstract).

Lei Xueying. 2017.
Graduates Sun Yat-Sen University ( Natural Science,
Medicine) , 38(1): 41~51 (in Chinese with English abstract).

Li Wei, Chen Jianping, Wang Huanfu, Chu Zhiyuan, Zhao

The review of kimberlite. Journal of the

Hongjuan. 2020. A new method of 3D structural model for
prospecting kimberlite pipe. Journal of Chengdu University of
Technology (Science &. Technology Edition), 47(1): 102~114
(in Chinese with English abstract).

Lu Fengxiang. 2008. Kimberlite and diamond. Chinese Journal of
Nature, 30(2):63~66 (in Chinese with English abstract).
Mitchell R H (translated by Yu Xuehui, Hu Haiyan, Xue Junyi).
Kimberlite. 1991. Wuhan: China University of Geosciences

Press,1~285. (in Chinese).

Song Diannan et al. 2015. Geology andexploration of diamond mines
in Shandong. printed paper, 34 ~ 55 (in Chinese without
English abstract).

Song Mingchun, Xu Junxiang, Wang Peicheng. 2009. Tectonic
Framework and Tectonic Evolution of the Shandong Province.
Beijing: Geological Publishing House. 114 (in Chinese without
English abstract).

Wang Ying, Ling Wenli. 1997. Newemplacement age of Shandong
Mengyin kimberlite, 3: 9 ~ 13 (in Chinese with English
abstract).

Wang Zhaobo, Wang Qingjun. 2014. Analysis on regional geological
background and metallogenic  predication of diamond
mineralization in eastern margin of North China Plate,
Shandong Land and Resources, 30(10); 8~14 (in Chinese with
English abstract).

Wang Zhaobo, Lii Qing, Ge Yuejin,

oncharacteristics of “Niulan structure

Wang Qingjun. 2013. Study

” and its constrains on
Mengyin kimberlite belt. Shandong Land and Resources, 29
(1): 1~5 (in Chinese with English abstract).

Wu Genyao, Liang Xing, Chen Huanjiang. 2007. An approach to
the Tancheng-Lujiang fault zone: its creation, evolution and
character. Chinese Journal of Geology, 42(1): 160~ 175 (in
Chinese with English abstract).

Wu Yufei. 2014. The Study on Shengli No. 1 Pipe Mengyin
Shandong Kimberlite Mineralogical Characteristics. Master” s
thesis of China University of Geosciences (Beijing). 2, 6 ~ 10
(in Chinese with English abstract).

Xiang Zhengjiao, Yang Zhijun, Lei Xueying. 2019. The
microfabrics of phlogopite from the Mengyin kimberlites and

Bulletin  of
Mineralogy, Petrology and Geochemistry, 38(129):1~12 (in
Chinese with English abstract).

Yang Jingsui, Xu Zhigin, Pei Xianzhi. 2002. Discovery of siamond in

their implications to the magma evolution.

North Qinling: evidence for a giane UHPM belt across central China
and recognition of Paleozoic and Mesozoic dual deep subduction
between North China and Yangtze Plates. Acta Geologica Sinica, 76
(4); 484~495 (in Chinese with English abstract).

Yang Yueheng, Wu fuyuan, Simon A Wilde, Liu Xiaoming, Zhang
Yanbin, Xie Liewen, Yang Jinhui. 2009. In situ perovskite Sr-
Nd isotopic constraints on petrogenesis of the Mengyin
kimberlites in the North China Craton. Chemical Geology, 264 ;
24~42.

Yang Zhijun, Huang Shanshan, Chen Yaoming, Lei Xueying, Li
Xiaoxiao, Zeng Xuan. 2018. Characteristics andtheir geological

significances of spinel minerals of kimberlite in Mengyin,
Shandong Province. Bulletin of Mineralogy, Petrology and
Geochemistry, 37(2): 168~179, 371 (in Chinese with English
abstract).

Yu Xuefeng, Zhang Tianzhen, Wang Hong. 2015. The
Minerogenetic Series of Mineral Deposits in Shandong Province.
Beijing: Geological Publishing House. 260 ~ 262 (in Chinese
without English abstract).

Zhang Hongfu, Yang Yueheng. 2007. Emplacement age and Sr-Nd-
Hf isotopic characteristics of the diamondiferous kimberlites
from the eastern North China Craton, Acta Petrdogica Simtca,
23(2): 285~294 (in Chinese with English abstract).

Zhang Jingliang. 1989. An approach to the Paleogeomagne TOF
kimberlite in Mengyin district Shandong Province. Journal of
Shandong Mining Instate, 8 (4): 26 ~ 32 (in Chinese with
English abstract).

Zhang Peigiang. 2006. Origin of jimberlitic pipes in Shandong
Province. Master”’ s thesis of China University of Geosciences
(Beijing). 24~29 (in Chinese with English abstract).

Zhang Yong, Xing Shuwen, Yin Jiangning, Wang Yan, Ma Yubo.
2016. Geological features and resource potential of the Au-Fe
diamond metallogenic belt bounded by central eastern Shandong
and northwestern Jiangsu Province. Acta Geologica Sinica, 90
(07): 1470~1481 (in Chinese with English abstract).

Zheng Jianping, Lu Fengxiang, O’ Reilly S Y, Griffin W L, Zhang
Ming. 1999. Characteristics and evolution of the Paleozoic and
Cenozoic lithospheric mantles in the eastern North China
Platform. Acta Geologica Sinica, 73 (1); 47 ~ 56 (in Chinese
with English abstract).

Zheng Jianping. 1989. Advances in the studies of petrogenesis of
kimberlite, east Liaoning. Geological Science and Tecnology

Information, 8(2); 8~14 (in Chinese with English abstract).

2 % x #

Mitchell R H Wy 2% 5, 10 e B IR . 138) . &M A 1991, s .
o [ o R A R AL 1~285.

e 4k 2 Ak A an . % XU F, R . 2006.
AR HEOIR A K A B R RS TR A AN 3 —
80(8):1197~1201.

WM i A7 A 2, B, B T 0, A e L S 3. 2018, FERHA M A
A BRI AL B b TR L. T A A M BR b 2
37(4) :1~10.

PR 0 R S KA. 1996, o [ 5 A= 4 WA R A7 M 5 4% 1 B 9.
BV R AR 2 AL 1~ 144,

WAL, FARTE, B0 AR BREANER, E R, 2019 INAR S A E
X 4 A0 R T U — ok B g A 45 A U-Pb 4 % 50
19 U 4 . b 38 4%, 38(1) 44 ~50.

L. 2019, 1L AR 5E B 4 1A R 5 AE K H & A PR 5T . o b i K
(b W 2F A 3. 13~ 35.

CHBRBL 2 KT ML ) 4 o 28 B2 45, 2006. 1l Bk BL 5% K FE . Jb 50 i R
L. 455 ~456.

T 3. 2019, &0 R T A 3 R R & . L BR 3F, 65(5) .
1269~1275.

I ey
P AR

HEHRAR. 1991, T8 4 10 F 5 B 4 WA 07 A (9 25 1 Ml B 4 iE 2 38
WhRE. B R . 10(3) : 255~264.
b2 BT X RV S R ZE L o B AL R B RO, HH DG A TR B AL 0

7r 2019, 1L AR (B 4 i 5 S i -Aop it A 2 A e R/
R R LI, T 2# 4% 93(8) . 1831~1848.

SYRZE XIS A o . 1999, 5 7Y M X I 28 ) o 28 R K LB R ML
il A R A R CHARBLF D . 23(05) : 1~5.

LR 3R R, T 2% 0, R ZE 4 0B JC AR L 2Rk UK. 2006, 11 AR 57K
R« L AR B2 R F R At 473 ~474.
BB, 2017, G AR A B ST HE R L3R, Il RAERF ST A 2E LA R
Bl B0 ,38(1) ,41~51.

ZVLWE L BEE R, B AL 2014, A BRI 1 AR db at: Hb BT A AL 88
~89.



%09

SR A - PG 5% M X e A e A A AR A AR A ) B A X 2675

AR BRI, EME L HE AT, BLLIH. 2020, &0 R EE =M
BERLARAT B 75 15 AR B TR 2 2 4 CH AR BR 22 RO - 47 (D) < 102

~114.

B R . 2008, AR A S54RI A. AR .30(2):63~66.

BEE AL E R AR 1999 IWAR S NG . B W AR BH2E R
HRAE. 1~131.

B 25 . 1991, S AR A 430 B 0 B G AR R 8 & WA T K ™
Hi 5 R o R MR 3:26~27.

REBEHE 5. 2015, LR 4 W7 4 o 55 B A5 . 34 ~55.

RS ARZERE E 1AL 2009, 1 7R K 4 #4 3 A JR) A Hb 5T 44 3 v AL
B AR AL 114,

THE, ESCRE. 1997, 10 7R 52 B 4 1A R A 12 00 AR BT 58 57 R b B
B, 3:9~13.

T, B SRR, ERZE. 2013, 38 A M H 1A R R AE B X
FHS A AW R, AR L EIR.29(1) . 1~5.

F RS E R, 2014, Ao du R H AR G 4 WA 0 X 08t 5 5 A A
5 R . 1 AR E £ ¥R R L 30(10) 112~ 16.

SEARME PG WM. 2007, 3R I8 KRk — IR VL WE A 08 L T Ak &
oM L R RR A, 42(1)  160~175.

B KL 2014, INARZERA I A — 5 A4 & A FA T P 2 R AE B 5T
o] b5 R CIE O B 2 738 3. 2:6~10.

mERE . HEE,FSHE. 2019, FEBEAA A 4= B R E
KA SE AR RN . ) A A MR fb 2 AR L 38(129) : 1~12.

Mo VPR EE BT, AT, Bk, SRR, 2 T,

oAy, 2002, ZRU& % B4 WA B B AR [ R B R 6 R
BT UE B8 Bty Az AR A A A AR TR AR eV A R .
. 76(4):484~495.

P I PR B RS e, R K W E. 2018 INARFEAE
AR 5 AR 5 A WE A W R AE B L3t TR 3 . 0 W 2 A L ER AL 2
SR .37(2):168~179,371.

T SRR BT, F AL, 2015, (W AR @ R B &R 5. db 50 Hb 5 R
1. 260~262.

KA . 2007, A b T8 B 2R E A A WA A A0 A 4 00 1R
AR AN Sr-Nd-HI [ 7 2 Hb 3R 1k 2% FR4E. 5 A 2% ). 23(2): 285
~294.

TRt K. 1989, AR ZE B 4 A R A 19y s RERT AR, L AR Bl 2 B 2
7 ,8(4):26~32.

feREaR. 2006, IHAR &AM A A B B 238 30 dbant . o = b i
KAF LR, 24~29.

TR BB S T T, E A D E . 2016, BRI Au-Fe
G WA B 5 R AE B9 R 0. b 2R 3R, 90(7) 1 1470 ~1481.

XSRS . 22 4. 1983, ARG T A9 B E  90 BR. HBk
Bl 4.107~121.

HEE, R FE,O Reilly S Y, Griffin W L, kB, 1999, &t &
R ARG B A AR A AT R e R AR R Ak M AR 73

& =

Q
F}‘i )

(1) :47~56.
FBH-. 1989, I AR A 5 B PR F 5 119 5 S 3k Joe . M kA 41
8(2):8~14.

The magmatic intrusive sequence and the metallogenic model of diamondiferous
kimberlite in the Mengyin area, western Shandong

ZHANG Chengji"*** , TIAN Jingxiang""**, CHEN Wentao""%?¥,
ZHANG Zengqi"*?, DU Shengxian'*?
1) Shandong Institute o f Geological Sciences, Jinan, 250013;
2) Key Laboratory of Gold Mineralization Processes and Resources Utilization Subordinated to the
Ministry of Land and Resources, Jinan, 250013;
3) Key Laboratory of Metallogenic Geological Process and Resource Utilization in Shandong Province , Jinan, 250013;
4) Shandong Provincial Bureau of Geology and Mineral Resources, Jinan,250013
* Corresponding author ; jxtian65 @163. com ; chenwentao8618 (@163. com

Abstract

The Mengyin area of western Shandong Province is one of the important producing areas of primary
diamond in China. This paper introduces the geological characteristics of kimberlite, reclassifies and
renames different types of diamondiferous kimberlite in this area. Based on the principles of rock naming,
three rock types, 13 subtypes of the fine-grained kimberley porphyrite, coarse-grained fine-grained
kimberley porphyrite, and the clastic fine-grained or medium-sized fine-grained kimberley porphyrite were
identified. At the same time, the intrusion sequence of the fine-grained kimberley porphyrite, the
surrounding rock, angular fine-grained medium-sized fine-grained kimberley porphyrite, the coarse-grained
fine-grained kimberley porphyrite is sequentially divided for the first time. Based on the comprehensive
analysis of previous research data and field investigation, it is concluded that the previous metallogenic
model of diamondiferous kimberlite in the Mengyin area is not consistent with the actual geological
characteristics. The new metallogenic model of the Paleozoic Middle Ordovician diamond kimberlite in this
area is the central fracture type compound subvolcanic crypto explosion with sequential magma intrusion

filling. The magmatic intrusion in the breccia tube and its associated dyke and bed model are constructed.

Key words: Mengyin area; Changmazhuang; kimberlite porphyrite diamond; metallogenic model



