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Quantitative Analysis of Morphological Zonations of Quartz Veins in

Weilasituo Sn — polymetallic Deposit, Inner Mongolia
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Abstract: In order to discuss the dynamic mineralization mechanism of Sn — bearing quartz vein
morphology zoning in the Weilasituo Sn — polymetallic deposit, three zonations including the up-
per joint vein zonation, the fault vein zonation and the lower joint vein zonation are analyzed
quantitatively by means of vein thickness fractal, tin grades fractal, tungsten grades fractal and
mixed distributions. It is found that the similarities of the thickness, Sn - W fractal dimensions
and the mixed distributions of ore grades components in the upper and lower joint — vein zonations
indicate that the two may have similar metallogenic mechanism. Compared with the upper and
lower joint vein zonations, the thickness and the Sn and W grades of fractal dimensions in the
fault vein are both small. The focused flow, lower nucleation rate, superimposed growth of veins
and the superposition of mineralization may be the reasons for the higher proportions of thick vein
and high — grade ores in the fault vein than that in the two joint vein zonations.
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Fig. 1 Geological sketch of Weilasituo Sn ~ polymetallic ore deposit
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Fig. 2 Geological profile of the Weilasituo

Sn - polymetallic ore deposit
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Fig. 3 Morphology and occurrence of quartz veins in the underworkings of the Weilasituo ore deposit
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Fig. 4 Cumulative thickness profile of quartz veins in boreholes of No. 31 line of the Weilasituo ore deposit
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Fig. 5 The fitting diagrams of fractal distribution of vein thickness data
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Tab. 1 The fitting results of fractal distribution of vein thickness, Sn and WO, grades in different zonations
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R BRI o At 8 7 A3k 45 Jik SR DA A
PR ] P AE /N KR TE AE B S8 R IR
K JEE 3 T 245 B0 /I 1) o 3 4 1) A 3L A R R
] o AR H A 5 fik ) IS 23 T2 4 550 2 ks 1
[k S e R0l DY (<D ¥/NTF BT A B kR
(1)1, 3% 2 B v 30 0 2 Jkoly 1) J&8 Ik L 481 22 v 1
R . U2 RS 1 K R 2 R dE BN F L
VL2 % e ) & B it i 5 {6 (ROBERTS et al. ,
1998) iz ikt 1) W7 )23 o8 B0 3L MR OB B T 3R £ Ak Ui
B, HO& M S T R R W ERRH Y MR T %
3 HB AT U A K R Y % GE (ROBERTS et al. ,
1999) . EAMZ KT N 04 30 7R X 38 7 I BE 1k T 5 44
T B TR A R UG R AR T B A
fFo 5 5 R E KA AR L D2 R Y B R

S35 I JRE VR /0N P K 2 B R T i K AR B A
o R A R Y A 2 AR L IR AR B/
T BRCHT A KR T B PR T L HBUE
AT P BE S e 2 A 75 B bk A A 5 R AL Y ok A A
KAFAE 3t 5 b T RS SE R RS (B D),

P SRR AR T P 2 SR S A
TR AR o3 N B RS e K LS T ) A Pa-
nasqueira B8 PR 1 5 5 4 9 Kk ) & F AE R AE K
FITI L N LA AR AR LA S8 s R LS A
Jhk i BE i ik » Panasqueira 84 32 7K SF 77 (9 . 4E 7
W FC ™ R A Jok D) 2 e A6 VS — T AR 1) 5 R 1 1
I B G2 I AR 0T )2 T S 2 AR A AR A
T R W 2 (8] 5 3K Bh kA AR 25 AT R R T
NS &0 R TR (X ) o, 20145 Foxford et al.



128 Piodb o SR

NORTHWESTERN GEOLOGY

2021 4

2000) . 7E k& Ciig) J7 T K3 1488~ BA“ F2 47
FEA A B 255370 - Panasqueira #587 #9 Bk J5 (i) 1)
A A rfaCs 1) S8/ 4 BT FE TR 1 A 5 ik Ik JE
2 DA ] B B2 KT ) b Y B R AR N =
5= 1 A2 Ak R A I L B A S R] 6 R AE RP DK S K
1) 77 ] $8 ) B #4 Y k I (ROBERTS et al.
1999),

5.2 BHRNETSHEX

TERYE S 43 T O T 3 4 ks 18 40 T 4 B
INT LRI RY L E T & & Gl m op 4,
2017) ., W2 Wk 09 45 8 S AL TR EBUE T
R R B e T 2 R N B9 RS B 0 R R
A Sl w1 =T N N V213 1 S
KT B LB A 1 B AR AL Y 4 4 A0 AT DA
M7~ P AR FR AR Y . 80 S TR A T A 4 R
Wt B M TR AE 3 DK KA T Re 2 T B b
2 WL B VR A R — R R AR R
T B S 3T BT Bk o7 B B A AR A Bk iR 78 0k
YO T E TR VA ES i S 1 T A N i IS 2 N 7 B )
S H4 A R TSRS R (R D) 53 AN BKAE B 85 G 43
TE 2 B35 /N F 485 50 T2 4 (B 6) 5 5 483 v A L, B
i LT AR AR I R (R 2, 2 kA
B A F A 2 H4H (0. 93 %) SR KA £ 5 A 1 F
GyA 2 PME 0. 13 %) 1Y 7 i 5 X S R iR 0 IR )
FR R 5 B B i T, X 5 R U b X T T 4 T
R GEIHRRE X IR K Gy vh 45, 2017)

235 IR BT TR S L AR TR 5 RO AR 58
iR N 539 4 A I HE 2 W8 23 Tkt 3ok 42 o) 43 it 2
N R R 2 A 2 A N i, X A 5 A
Hb 22 B 4 v 3 £E 7E (CHENG et al. 19945 XIE et
al. ,2009) , H: 5 J5 B %R )2 WO AL il 475 7 32k — 25
WoE.

53 BEBAFEEX

TN R A T 2 Dk AL T K ik A
B35 5341 B8 AL AT B 46 LA T PR 50—
W 23 S 1 kAR AR R T R Y B KR 2R
T TE AR DR FE SRR B A BT T2 Dk kAR
HABMEZER, ZREMEKME L, m LT
T Ik D) R A e A R DR A 2R R S5 R AR
Ko X T — R R 5 1R G 0 20 45 B9 45 2R R K
J2 Wk A b R 3K T 0% 8 R L A A
AR TE] o 195 75 B AT RT BE EL AT ARARL Y K A A= 4 88 AL

JEASZFFZABR B A i E B UE i R R A 7 2 X0
2 WRZFERME A R BRI F S R AR . B
B A AT SRR AR T2 K AT BRAIR
MR EEE WA - e - A - -9 R
IR KRS W A K R e S s S A A KRR 4
TE4ER DY <<1 V8 5 7 55 i 1 bR T AL
AEARL A A AL S 7 8 % 8 50 R 78 R AR
Fo 3 A R R R 0 Bk R AR K I S R A TR Tk A S il
AR SR K L R BT R YT B P R T b R R
o 18 BT WK 53 T8 4k %k DY =1 FAS 8 i o Ak
R A Dk B 53 T8 4E B0 £ 43 B o HE D0 75 B8 3 7 v
JZ WK BT 2B R B AR T RE 2B R i Ak
UL Bl AR & A R AR R AT DLBE 1k LR T R
A AR OB T DT UE » 3X AR FH A Sy 48 B 307 46 W
RSB0 o0 R E LR T IR (ROBERTS
et al. ,1999;LIU et al. ,2014), & ik, 4 I o7 )2 Bk
A ey 3 R R T AR B AT DA B R
PR AL TR R AR s i R

6 45t

(1) W7 2 JCHs i) JEE ik Fn 8 i e 28 B R
Bk IF Bk A R G EE R B E & TR WA .

(2)3 AWkt (4855 i o 4B il IR 5 IE S 4045
O 2 AT R L W R 3 A ik kAR 1 T i
TEAE 2/ 2 L B W FE A 1

(3) b 4 B A VKRS 858 A 4 T 4 A
FVR A 0t 43 AR AE J7 T X BA AR LE S 7 B
FEAL A S AL

(D5 b R B kA A L 02 K 9 Y R AR
AR Bl AR ) AR A% 38 B & I 2 K - i &
I 46 ] g CH R VKA A H ) e T LR
P T ) A

Bt RIS B S B E A T A LA P
BIARELBENIET LN W EITHLZEG K
HEF IR T ER/EROA AR E—F
Bt

2 Z 3k (References) :

A, G & ARt B 0 6B L SR A X ST T I Ak
PO X B2 SR o B RS (R FEAE AR N5



533

RS ANZFEERINTH Z SR A RKKES

43 B A BT 129

T T 2 A PR 5T AE A T L2015,
HE B BUB R 5 - NS AR 24 o 1 s B e H:
Hu R SOOI, W7 4. 2017,8(6) :1054-1068.

GUAN Yuchun, YANG Zongfeng, ZHU Xinyou, et al.
Petrogenesis and geological significance of the Beidashan
complex rockmass, Inner Mongolia[ J]. Mineral Explo-
ration, 2017, 8(6):1054-1068.

RS IR AR L S L ORISR 1 E 5 A ) 1Y
Z IR IR ]. PEHEHb 5, 2017,50(1) : 78-89.
GUO Bingcheng, SU Meixia, DU Yingdong, et al. Discus-

sion of the diversified characteristics of structural layer
and ore-bearting strata in Great Xing’anRanges[]].
Northwestern Geology, 2017,50(1) :78-89.

B . NS AR T IE B 2 &m0 R M BURR AIF B R R R
WD JemT: o [ i Bk 2 (B R0 . 2016.

GUO Guijuan. Discussion on geological characteristics and
metallogenic origin of Weilasituo Sn polymetal deposit in
InnerMongolia[ D]. Beijing: China University of Geo-
sciences (Beijing), 2016.

VLIV S ZE 3L A L Y B2l TR A SR U R Ak iy 7 4 AR
/iﬁw‘ﬂ?ﬂwﬁﬂ’f’&lﬁ]m%?ﬁﬁt[ﬂ- R HL 5T . 2010,
29(1).101-112.

JIANG Sihong, NIE Fengjun., LIU Yifei, et al. Sulfur and
lead isotopic compositions of Bairendaba and Weilasituo
silver-polymetallic deposits, Inner Mongolia[ J]. Miner-
al Deposits, 2010, 29(1):101-112.

XU B BT AN A L RN I T BRI B 2 6 )R
W IR LA-ICP-MS 8 41 F 41 U-Pb 4F % K H o 5 25 X
[J]. Hb2%R7%% . 2018a,25(5) : 189-207.

LIU Ruilin, WU Guang, LI Tiegang, et al. LA-ICP-MS
cassiterite and zircon U-Pb ages of the Weilasituo tin-
polymetallic deposit in the southern Great Xing'an
Range and their geological significance[ ] ]. Earth Sci-
ence Frontiers, 2018a, 25(5):183-201.

0 B BBl 5 TS PR IE L B . RN B IS BRI TR 2 &R
PR UL A, 22 A 0 ) o2 3R AR AR LD ] 7 K b 3, 2018b,
37(2):199-224.

LIU Ruilin, WU Guang, CHEN Gongzheng, et al. Charac-
teristics of fluid inclusions and H-O-C-S-Pb isotopes of
Weilasituo Sn-polymetallic deposit in southern Da Hing-
ganMountains[ J ]. Mineral Deposits, 2018b, 37 (2):
199-224.

X o ARAREL B 48, % MML-EM T%ﬁﬁfﬂﬁ%’mﬁﬂ(ﬁi’i
A R R A LT]. ek A 2% Crp [ b T oK 2
12),2011,36(02) :180-184.

LIU Xiangchong, HOU Cui xia, SHEN Wei, et al. MML-

EM algorithm and its application on mixed distributions
of geochemical data[ J]. Earth Science-Journal of China
University of Geoscience, 2011, 36(02); 180-184.

X1 o, SR AE Sy RO L A L EESEAETR S LRI BB A 4
W] SR B4R . 2017, 23(3) 1 408-416.

LIU Xiangchong, ZHANG Dehui, ZHAO Bo, et al. Quant-
ative analysis of the “Five-floor” vertical morpholocial
zonation in the Piaotang tungsten deposits, South China
[J]. Geological Journal of China Universities, 2017, 23
(3):408-416.

HE . PRIRIE S B IM . 35 5T A, 2002,

SHEN Wei. Fractal chaos and mineral prediciton{ M]. Bei-
jing: Geological Publishing House, 2002.

FORT L BT LS A S ARSI T R AE A 3
SHRIMP 448 2 e HI [ 6z R WF 5 LT, B #h 5w
2013,27(1):67-78.

WANG Xinyu, HOU Qingye, WANG Jin, et al. SHRIMP
geochronology and Hf isotope of zircons from granitoids
of the Weilasituo deposit in InnerMongolial J]. Geosci-
ence, 2013, 27(1).67-78.

R R E BRI % NE AR TR S B 0K
B AT I AR B H b B R LT T R b . 2016, 35
(5):1011-1022.

ZHAI Degao. LIU Jiajun, LI Junming, et al. Geochronolog-
ical study of Weilasituo porphyry type Sn deposit in In-
ner Mongolia and its geological significance[ J]. Mineral
Deposits, 2016, 35(5):1011-1022.

RO WIS A 5 RGN IM . b s
AR A . 1994

ZHAO Pengda, HU Wangliang, LI Zijin, et al. Statistical
prediction of ore deposits| M. Beijing: Geological Pub-
lishing House, 1994.

JAYRAE . 0, RKE fr AR L 45 . B 4R w1k 5 A R BKCIR 45 4
BRI P A B TR 56 ZR RTIE B PL i D P 52 oy 4
Wrieh B 2 & |y Ry EILI]. 5 K H BT, 2019, 38
(5):1004-1022.

ZHOU Zhenhua, GAO Xu, OUYANG Hegen, et al. For-
mation mechanism intrinsic genetic relationship between
tin-tungsten-lithium mineralization and peripheral lead-
zinc-silver-copper mineralization: Exemplified by Wela-
situo tin-tungsten-lithuim polymetallic deposit, Inner
Mongolia [ J ] . Mineral Deposits, 2019, 38 (5):
1004-1022.

BT A SRS AT A . NS ORI AE NI R R B £ &
JE A 8 T R AL 2R AR LT D b [ e BT, 2016, 43 (1)
188-208.



130 Piodb o SR

NORTHWESTERN GEOLOGY

2021 4

ZHU Xinyou, ZHANG Zhihui, FU Xu, et al. Geological
and geochemical characterisites of the Weilasito Sn-Zn
deposit, Inner Mongolial J]. Geology in China, 2016,
43(1):188-208.

Allegre C J, Lewin E. Scaling laws and geochemical distri-
butions [J]. Earth Planet Science Letters,1995,132 (1-
4). 1-13.

Cheng Qiuming, Agterberg F, Ballantyne S. The separation
of geochemical anomalies from background by fractal
methods [J]. Journal of Geochemical Exploration,
1994, 51(2). 109 -130.

Figueiredo M A T, Jain A K. Unsupervised learning of finite
mixture models. Pattern Analysis and Machine Intelligence
[J]. IEEE Transactions on, 2002, 24(3): 381 -396.

Foxford K A, Nicholson R A, Polya D A, et al. Extensional
failure and hydraulic valving at Minas da Panasqueira,
Portugal [J]. Journal of Structural Geology,2000, 22
1065-1086.

Gillespie P A, Johnston J D, Loriga M A, et al. Influence of
layering on vein systematics in line samples [J]. Geo-
logical Society London Special Publications, 1999, 155
(1): 35 -56.

Liu Yifei, Jiang Sihong, Bagas L.. The genesis of metal zo-
nation in the Weilasituo and Bairendaba Ag-Zn-Pb-Cu-
(Sn-W) deposits in the shallow part of a porphyry Sn-
W-Rb system, Inner Mongolia, China [J]. Ore Geolo-
gy Reviews, 2016, 75:153-73.

Liu Xiangchong. Xing Huilin, Zhang Dehui. Fluid focusing
and its link to vertical morphological zonation at the Da-
jishan vein-type tungsten deposit, South China[J]. Ore
Geology Reviews, 2014, 62:245-258.

Liu Xiangchong, Wang Wenlei, Pei Yingru, et al. A knowl-

edge-driven way to interpret the isometric log-ratio
transformation and mixture distributions of geochemical
data [J]. Journal of Geochemical Exploration, 2020,
210:1-9.

Monecke T, Gemmell ] B, Monecke J. Fractal distributions
of veins in drill core from the Hellyer VHMS deposit,
Australia: constraints on the origin and evolution of the
mineralising system[]]. Mineralium Deposita, 2001, 36
(5): 406-415.

Ouyang Hegen, Mao Jingwen, Santosh M, et al. The Early
Cretaceous Weilasituo Zn-Cu-Ag vein deposit in the
southern Great Xing'an Range, northeast China.: Fluid
inclusions, H, O, S, Pb isotope geochemistry and ge-
netic implications[ J]. Ore Geology Reviews, 2014,56;
503-515.

Roberts S. Sanderson D J, Gumiel P. Analysis of Sn-W
mineralization from Central Iberia;: Insight into of frac-
ture connectivity in the formation of an ore deposit [ J].
Economic Geology, 1998, 93. 360-365.

Roberts S, Sanderson D J , Gumiel P . Fractal analysis and
percolation properties of veins [J]. Geological Society
London Special Publications, 1999, 155(1):7-16.

Sanderson D J, Roerberts S, Gumiel P, et al. Quantitative
analysis of tin-and tungsten-bearing sheeted vein Sys-
tems [ J]. Economic Geology, 2008, 103: 1043 -1056.

Wang Fengxiang. Jiang Sihong, Liu Yifei. Geological, geo-
chemical, and geochronological characteristics of Weila-
situo Sn-polymetal deposit, Inner Mongolia, China [J].
Ore Geology Reviews,2017, 80:1206-1229.

Xie Shuyun, Yang Yongguo,Bao Zhengyu, et al. Mineral re-
source analysis by parabolic fractals [J]. Mining Sci-
ence and Technology, 2009, 19(1);: 91-96.



