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Abstract: This paper is the result of mineral exploration engineering.

[Objective] The Sumochaganaobao supergiant fluorite deposit is considered as the largest single fluorite deposit in the world. In
recent years, large—scale polymetallic veins of lead and zinc revealed by tunnel engineering, this indicates that in addition to fluorite
ores, the deposit may also have great potential for metal mineralization. Based on the newly discovered lead-zinc polymetallic vein,
this paper found out its ore mineral development characteristics, discussed its mineral components, spatial and temporal evolve
regulation of the elements and the genetic type of the deposit, which provide a basis for the prediction of deep polymetallic
prospecting and provide a reference for the deep polymetallic prospecting of similar fluorite deposits in the region. [Methods] Based
on the metallogenic conditions of study area and geological characteristics of the veins, combined with mineralogy study and
electron probe test, this paper has discussed the characteristics and genesis of polymetallic veins of lead and zinc. [Results] The
polymetallic veins of lead and zinc are veins, lenticular and irregular. The main ore minerals are sphalerite, galena, pyrite,
chalcopyrite, arsenopyrite, and a small amount of bismuth, cassiterite, silverzoisite, etc. The ore structure focus on disseminated,
brecciform and reticulated vein, and the mineral structure is mainly euhedral to semi—euhedral granular, skeleton crystal and veinlike,
etc. According to the characteristics of vein pattern and the ore mineral combination, combined with electron microprobe analysis, it
shows the polymetallic veins by down with sphalerite—pyrite—chalcopyrite—arsenopyrite—galena—silverzoisite low temperature
mineral association — galena—sphalerite—pyrite—cassiterite—bismuthinite high mineral assemblage zoning features. With the
deepening of mineralization depth, the content of low temperature mineralization elements decreases, while the content of high
temperature mineralization elements increases. [Conclusions] Features of geological and ore show that the lead—zinc polymetallic
veins formed earlier than surrounding fine crystalline fluorite the which in gray, light brown color. According to the ore—body
development and mineral characteristics, the lead—zinc polymetallic vein shows magmatic hydrothermal genesis. The stable
extension of the veins and the spatial variation of ore—forming elements suggest that there may be large—scale lead—zinc polymetallic

veins in the deep of the Su—Cha ore area.

Key words: lead—zinc polymetallic veins; fluorite deposit; deep prospecting; mineral exploration engineering; Sumochaganaobao;
Inner Mongolia

Highlights: Based on the newly discovered polymetallic veins of lead and zinc in Sumochaganaobao ore area, the development
characteristics of ore minerals are ascertained, the mineral composition and the temporal and spatial evolution law of elements are
revealed, and the genetic types of deposits and the indicative significance of ore prospecting are discussed.
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in Sumochaganaobao, Inner Mongolia (b, modified from Ulangab Bureau of Land and Resources, 20070)
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Fig.2 Schematic diagram of lead—zinc polymetallic vein profile in middle 645, 670 and 700 of Sumochaganaobao ore area
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Table 1 Electron probe analysis results of main metal minerals of lead-zinc vein in Sumochaganaobao ore area (%)

WYFE M57CHE  Se  As Pb S Te Sb Cu Zn Fe Co Ag Bi Au Cd Total
645-09-1  0.00 0.00 8649 13.66 0.00 0.00 000 003 002 003 010 000 000 0.17 100.53
JFELET 645-09-2 000 0.00 8595 13.18 0.05 000 0.01 000 004 000 005 000 000 039 99.65
645-09-3  0.00 0.00 8519 13.56 0.04 0.3 000 0.00 002 0.00 007 000 000 036 99.36
645-09-1  0.02 0.00 003 3394 000 000 000 4352 1774 003 000 000 000 0.52 99.40
645-09-2  0.00 0.00 023 3511 001 000 000 4348 1891 0.02 000 0.02 000 043 9823
645-09-3  0.00 0.05 0.5 3351 003 000 025 5034 13.64 000 000 000 000 0.64 98.65
NET  670-09-1  0.02 000 0.08 3269 0.00 000 000 5370 11.92 0.04 000 000 001 037 98.85
670-11-1  0.00 0.00 0.00 3341 002 004 000 5537 985 0.0 0.00 000 008 046 99.31
670-11-2  0.00 0.00 0.07 3427 0.00 0.00 000 5458 1045 0.07 000 0.0 000 037 99.81
670-13  0.05 0.00 005 3387 0.00 001 1.15 5301 1077 0.15 0.0 000 004 053 99.73
645-09-1  0.00 243 000 5137 000 019 008 000 4507 007 032 000 005 002 99.62
645-09-2  0.00 407 006 50.04 004 009 000 003 4534 005 002 0.00 000 000 99.75
645-09-3  0.00 221 0.12 51.61 0.00 015 000 001 457 0.09 0.00 0.00 001 0.0 99.90
WhEFS  670-10-3 002 332 018 5072 0.00 0.03 002 007 4606 000 000 000 000 0.02 100.51
670-11-1  0.00 0.69 0.00 53.09 004 003 0.4 010 46.09 004 000 000 000 0.0 100.23
670-11-3  0.00 1.10 021 5242 0.00 0.00 005 0.05 458 005 000 000 000 000 99.72
670-13  0.00 0.00 0.00 5339 0.02 004 007 003 465 009 000 000 000 002 100.15
FWHT 670-11-1  0.00  0.00 0.02 3499 0.00 000 33.82 0.08 3031 005 000 000 002 000 99.32
FEERET  670-11-2 0.00  0.00 0.0 1832 0.06 002 003 174 033 000 000 81.99 000 0.17 102.69
WRRERET  670-11-2 0.00  0.00 000 17.34 4.13 000 000 0.00 003 006 000 7831 0.00 0.09 99.99
G20 670-13  0.00 4251 0.7 2158 0.00 048 019 0.00 3636 007 000 000 000 002 10138
REMAT 670-13 000 150  0.04 24.69 0.00 27.46 2934 644 1.12 017 856 0.02 0.04 070 100.74
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} 13.33%, Fe ALl Cd, Co %L XK 5 Zn Al BE
REFRFELER . B4 EP Cu, Pb, Co. Cd,
Te FFICRIETB/TFEM TR

BT i TIREM RS R Bk (D), HE
HILE SE RN T 50.04%~53.39%, ¥ %1 K
51.81%, Fe &% & 4 T 45.07%~46.50%, F 14 {5 N
45.80%. Pb., Co 5 Fe Mg WREMRLEA, As 5
S AEIRIF G . BE R B R AL ), BRARIR
AF Fe F1'S UTEA M 46.55% Fll 53.45%, S/Fe=2,
HSZFRH S/Fe JiLF HE 8 # AT 2, 24 S/Fe<2
IHFR B = 5, S/Fe>2 FRoMER =7 # (R T 2%, 2017,
FNFR D45, 2020; 5KIR %, 2022) . ZW X H T B
¥ B5 VYRR IO BRI Fe Al S Fr & 3(IKF2E
WA, S/Fe AN 1.87, FF MM 7 Hi.
6 e
6.1 #HIHIR = E L

W B 2 AL, L3S T 0 A U
A AT o BRSS9 50 FRAE A TRI s, Bl
TCE T FEIE A S AN T 200 . DR s T
WX E IR 2 & B Bkh i a R 2
A TR N FEE, TR T Y (HE) TR
(4HA) DB ISR 25 1 040 A FUEE, X IX
TREB A T HAT H R
6.1.1 & ¥y & IR

PR B 2 & B0 Bk A B0 A AR AE B,
T RN R IR BT A 8 TG €838 B 50K 1 8 1
gikrtR s a B ICIREA, 7 A 5B R (15 3b),
SEWMIMYREZ SR K SE AT IR Z P CR,
HED AR K R BT R A R 1 6 B
Uil i REE AR BVREE &R A WLIN B ek
W, AT ALK B AR INEE T, B
BRI A BRCIR 4 TN AR (18] 3b) o JKE
AR A5 A IR DD H 3w . 28 (K] 3¢) o
ZH X A B 2R, B0, Rk 5 A
Holk . B RETE A= ;0 AH S RRAE 2 B0 1
B2 AIE—F AR 45, Je Bk 2 —M
JCIR 45 7 7 B e 48 RO Bk (K] 31 o ZRB 0T
AURRIE RN W) 2F RAAE , A SCAZ AR E 2 & @ 0 ik
B HE ST A 78T — N — A Hotk sl R
REBRD B AT >R R R B m

B —EE 0 i IR B4R — K (1 4Rk
A
6.1.2 d&) L& My fe T 69 EAHAE

X EE 645 F1 670 B AS [R) R B i 46 58 19 £ 4
JEA BKRRE, 5 A5 ol W i . B ER Y 670
B G, ANERD R 32, JEORE) AR 0 L AR5
S, B N R B R B —
R TR A S, 9 A TP URER AT W
. A ARt IBKIR . SRR 3, 1 e
DL BB — MR S5 4 R . RS TRER Y 645 H B
MW A0, 5w 3, oAb | B S5
M BT N R R A MR S
ERT YA A, A SRR BRI TE N F, 57
FIE RS, DL HTEZEIN E .

XL 645 F1 670 HBe e EkA . NBE AU HL TR
A5 (3% 1) R, 88 Y As. Sb. Co. Ag.
AuETCR I T ERINA 645 BT 670
B¢, 1fi Zn, Fe, Cu, Se. Pb, S, Te LK M3
W FRMK 645 HEALT 670 H B . INEFH™
Pb. Fe. Bi, Cd. As. SFEILE I P& =ERAN
645 1 B T 670t BEJK -, Zn, Cu, Co. Sb,
Au FFTCE 1 W ZAR T 670 th B, Horp
Au. Sb H7E 670 Bk it BT Zn, Pb. As #"
ik T YNSRI G
Bi S A BT JCE ; Cu bR T2 B4R 1 sLe™
TCESN, S 5B Tk h EEART YR B
g5 LT, %W K ST G 2 A TR )1 43 A REAE
SRy BT R BE IR, TR IR AT TC % i R
Diagh, e TR AL TR SR

T INEE i T R 1 & AR e nl LS R
RS o i, SR AR TR B IN R B
3, H Fe, Mn 5570 R8N & 4 (46 &8 55,
2012), Bl Fe 5 Mn A9 & 5 BE RCA™ T B2 10 T =0 1 3
fn. 645 T EEINEES T Fe B2 & 80 16.76%,
BEET 670 TEINEED ' Fe V345 & 10.75%,
LR B 645 th B hi IR E 2 & T 670 H B
IR . Rk, B R TR AN, R IR
HEITEE. LI, AR 2B ke
YL MG R TETE M) E AR IR R, R R L
S @A K 1) GRS AT B AL, 7RI X R R ]
REEAT T R IR B AR AR = 1
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6.2 # KA ERT

MR BT HM ) 2 W SRR, 76 95 B Tl
WXL PE M2y 5 km kb B AR (E 1), A e
HEAA R 558 A0 B 6 R BV BEEA R GERAE
25, 2008; PR T, 2009), AR R L4, BRIE K
b, SRR AR o SRR BRI AE K
Jar B LR BN ST A, A, AR EF A T AR
A TR 5 T 0 X N 2 fLIE 28 10 B R A 1,
PR R L, S R TR DR AR B e sl AR
BEREIR AL K 7o XF Hew X AN 88 A AR A X
A 38 58 ) B R E R R A 2 R B AR L. PR,
I DX P Bl LA 58 1 B AR A AR T RE S B A A
ML RLER 73 o SR, A SCE IR R IR A 2 4@ -
k-5 X R iR A R X b P A9 T8 25 AR 114 1l A
KRR M AN, A i — 205

TA, W IX AN A S K TC e R A T, 1
DI HE B, )2 B8 28 D) b 2 SO [R) J 1e) ¥ &
H; BAMAERE, THUT &MRSET ARl 2%
AR A, ZHHF2 SR Ik, NeREy A
WA & kAT ) Y VAAS Y — R HE (kiR | %
i 2 TR 2548 55 R R i, 2R A IR A A2 4R
s RIRHIE . BLAk, 24 @0 k2B Pb, Zn, Cu,
Sn. Ag. Bi. Sb & ZIUE B RF i, LRI H A K
PRI PR DL Z e R A B
6.3 &I R

WA 528 EmY AR R R WS, R R
Sl ESEMN. ENCRIITERSH, 8. 8.
By Bk R AR AR 40 Z A0 (T A,
2015; &I, 2022) o UL, Fifi 25 [X 8 b 5 A
- A TAERTRA, 7R3 TR X TTE M X
BN E A LRI T W =S R AR
RIAR Z & @ e, F s LA P B s 45
ZE& B IR, K, A= S IR A 38 A0
BEE R, RUNZ X EUEA B A S5 R0
N, LA S A AN &R I . IR T
AL AW R A BN 5 5 A R AR A 2 4
JE AT K, oA ik BRI B GORFASBLAR
H, B ICE FE N P, Zn., Fe fIZDE Y Cu, 4
£ Sn. Bi, Co, Te, Sb, Ag FI# /L&) Au, AN
BED DT BT R B D A VR
RV AL G N RHE, 2 K R R S A

PR R REAE o IZEYEE L 4 TR K A Hb S AR AE D
BRI A S A e S B R B A 2 e R AR AR R A T
(#E{2%45 2013; Han et al., 2020) . BEARESEEAEA:
WA (FRIEAE, 2015) . BV PRV EFA AR A0
(ZEWRAE, 2023) 450 RISRL. PRI, HEIN IR 554y 1550
A5 AR R 0T BB 5 R BB I B R ik
o IRsids TR A AH & B R LAY
HYVEE 22 4 R AT IR o DX s L R 28 0 3 4 7 R 3R
2L RV B EEHERZ L,

Ak, XN R AL R T, EESw R
AR ERTF 500 m(m 0" X P AELE ), RN
05~5m, HEZ &Ry, AR ST EC AT
WA AR e, 1IN (Cu) B &m0 0.97%, % (Sn)
BRI 0.28%®. I, 8 X AR AW KA
RIG R R fg .

7 %5iE

(1) 025 2 BB & B B 22 4 @ 1 ok 22 ik
AR B GEARFIARINAR™ H, PR o, £
A NERD . JraTe . DT AR PR, K
FRESR B AR BRGS0
WLARGUR, MRk, R 3, L A TE—F
HIERCR . #Z%d . BCREEH 3.

Q)R 2 2wy LS 0 aywas
SEHFE, 456 W FIREH T, WoR 2 &R K
FETHEAW RN RE, BARRI N I EE
IR B R — AR R 5 R M A
LRI DAL G, 2R U R T R A O A
LR B R0 R S R IR I A . i
W ICR M A RE ST WAL A i) A BEE K
R BE I BE 0, IR R T R W Rk
BT R T ER A S U e

(3)HT A Z &80 K 700 H B & 645t
B AR, HIRERARE, M3 AR W] R
K, EEH WA A R 0K 1 I ) E AL, B
TNIZAT K AR AT e ELAT B RE A, HL R TR
B0, R v R A B T R R B i RIR
T Re AR Z &R ET1 .

(4) W X Bl Al AE | B R IR AR 2 4 B T ik
B A T YU E M EIRN L SRR A SH
RRAE, 34 57 HH LAY 1) 5 2 PR i PR R, (L
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Z IR Bk S0 XERE A RA XAE PY Y T
PR BRI 2R 1 T IR AT

Q1 22 E AT R R 2007, ISR H YA X T R IR 5
AT HALH X 21~04 BIFREH A 0BTIRAFEAZ IR [R]. 1-74.
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