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Fig. 2 Measured profile of 670 m drift in Maoping lead—zinc deposit, northeastern Yunnan
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Fig. 4 Core histogram of the ZK Il 9-1 borehole in Maoping lead—rzinc deposit, northeastern Yunnan
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Fig. 5 Electron microscope photos of two types of altered wall rocks of Maoping and Huize super-large lead—zinc deposits in
Northeast Yunnan; (a), (b) Photos of the type-I altered wall rocks under a single polarizer; (c¢) photographs of the type-I
altered wall rocks under reflection light microscope; (d) photographs of the type- Il altered wall rocks under a single polarizer;
(e) the type-II altered wall rock, alizarin red staining, and photo under single polarizer; (f)photographs of the type- Il altered

wall rocks under reflection light microscope
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Fig. 6 Electron probe backscattering images of two kinds of altered wall rock of Maoping and Huize super-large lead—zinc
deposits in Northeast Yunnan: (a)—(c)—Mineral composition in the type- I altered wall rocks; (d)—(f)—mineral

composition in the type- I altered wall rocks
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Fig. 7 X-ray microanalysis map of two kinds of altered wall rock of Maoping and Huize

super-large lead—zinc deposits in Northeast Yunnan

2.5578.1.8136.,1. 4954, 75 W/ Ay e MBLERE™ 48 LU B0 DF R A0 R £ 3, R A AT 5 05 o BN
ANFCRIREJE R AL s TARA UL I AR A e 4 3.3380.2. 5607 1. 8136, 1. 4963,
Yreh R Je AR, X R 88X o pr (18 7b) 43 I TS Rt NN 22 TN U] S e R aB k2 S IRE



%1

SRS  PURIE B IR 2 PR R BB RO — B AR i i PR B L8 7 1 S 155

@A BT REE T, N s a P D Bl S K
KNHA=A——FH O T4 (K 6d—f),
MV = ARG i, W07 A SR, BBt (R A
BPHAAKET Mg, B ERa EA s
AAVERT, S8 PRI —2L

AT T AR AP A AR A < BR A1, T AR N T2
FAR A RS FREATR 2 E 4, lad LB AR
AWEE BT T HE MERE 20T, o DOl - IH™ )=
Mz KA (ORI | 5 AR AR R T
e Bl e 44 8 8 KRB A AL e I B = o (R
BRI 28 PR FilA 5 44 0 R H = A B A
(BELR) o

5 a bR RS

51 FEXE

PR RES Aaa o s A ERTEs
R,

MFE 1 HRATRLAE I, 55 KB A R A =
F (1 2) EEALS A Si0,, ALO,  CaO  MgO
K,0; EH At E MK (128) FEAL I L
CaO M F KN MgO, P2l A8 [l 25 32 B Ak 2 %
OYFEFEZESE R B W RE A T AR IR I ik AR 1
MR ; V=8 R e = B2l
CaO I MgO, AAA EREITRFFEZEREKR, £
BRIK . D Si0, ,AL0, K,0 W& ARE. T 20

A th i 2R ELE A aasfyfer s
AP ERIRAL, SETSC T b R R A e
B EH YIEAE—30; @ CaO WIS SRR T 250
BHEAESH AT LA A>T RmMARRS, 57
SCIT 28 Hp H Bt 7 A AV 5 B) MO A 75
A B M tb A 5> 1A A > T 2 AR
Fla . it CaO MgO F1 K,0 X RE R, 1
Hph A ElE S0 = am AL Rkt 58 A —
FEMRR (E8)

5.2 WERENHBLIITE

(e N S P A = Paer= il i
TR G ILE 2, A FEE P H B A LA-
ICP-MS fiiis Fi 1o R W 3,

RK2ATLIEH, T 20z A A 2 AR [ s
1V Cs.Sc.Ni Ga . Rb.In Bi i¥% & X 9%k, ¥t
W5 AR R FREFER 27 A K, Zn PbAERIZX
FETATCE T RMI KPS EE, WL
AR Bl A o H = A0 LA-ICP-MS i gt R E (£
3), I KR AHH = A 89 Mn Fe,Cs,Co,Ni,
Zn Cd TR T RHH AT 0 2MAEA T A=
f1; T BZFPHEA1 V. Se.Cr.Cu.Ga. Sr . In TR
e TR A A, A, T 20 BE
SREE &} 134.53%x107°~371. 61x10™° .LREE 7
oM 123.89%107°~359%10°° HREE & &} 10. 64%
107° ~ 14.59 x 10 | LREE/HREE & &} 10.43 ~

R1EF SFEEVATRAEANEETESE (%)

Table 1 Major element content of different rocks in Maoping and Huize lead—zinc deposits ( %)

= Si0, | ALO; | CaO |TFe,Oy | FeO K,0 MgO | Na,O | MnO | TiO, | P,05 | Bk
SRBEAML | [-1] 26.79 | 16.64 | 11.86 | 7.52 | 0.40 | 5.37 | 8.94 | 0.18 | 0.03 | 0.81 | 0.04 | 21.52
HH A e I [-2]27.46 | 16.59 | 13.50 | 3.91 | 0.18 | 5.35 | 9.50 | 0.67 | 0.01 | 0.98 | 0.06 | 22.68
Hza( 128 | 1-3] 17.25 | 10.96 | 21.96 | 3.21 0.26 | 3.55 | 11.30 | 0.31 0.03 | 0.64 | 0.02 | 31.09
I-1| 201 1.23 | 50.93 | 0.41 | 0.13 | 0.26 | 2.30 | 0.92 | 0.01 | 0.07 | 0.02 | 41.66

FH=AE | T-2] 0.13 0.25 | 54.78 | 0.31 0.26 0.02 1.69 0.02 0.01 0.01 0.01 | 43.02
SR (2E) | -3 | 0.47 | 0.16 | 54.86 | 0.43 | 0.19 | 0.05 1.09 | 0.10 | 0.01 | 0.01 | 0.01 | 43.01
M-4| 0.64 | 0.25 | 54.34 | 0.15 | 0.12 | 0.08 | 0.79 | 0.07 | 0.01 0.02 | 0.01 | 43.05

yb-1| 6.68 | 4.72 | 32.76 | 2.95 | 0.37 1.39 | 12.75 | 0.02 | 0.03 | 0.16 | 0.02 | 38.69

yb-2 | 2.79 1.74 | 29.78 | 6.33 | 0.45 | 0.43 | 16.89 | 0.05 | 0.01 | 0.07 | 0.01 | 41.46

yb-3 | 0.52 | 0.57 | 33.57 | 0.47 | 0.16 | 0.09 | 19.85 | 0.02 | 0.01 0.02 | 0.01 | 44.89

Mz yb-4 | 1.05 | 0.59 | 31.81 | 0.86 | 0.32 | 0.17 | 19.68 | 0.58 | 0.04 | 0.06 | 0.01 | 45.21
yb-5 | 0.15 | 0.26 | 31.14 | 0.40 | 0.32 | 0.01 | 21.80 | 0.10 | 0.01 | 0.01 | 0.01 | 46.04

yb-6 | 4.36 | 2.88 | 29.47 | 1.30 | 0.24 | 0.84 | 18.07 | 0.02 | 0.01 | 0.10 | 0.01 | 43.04

yb-7 | 5.20 | 2.96 | 32.68 | 0.81 0.48 | 0.76 | 17.01 | 0.02 | 0.0l 0.12 | 0.02 | 40.40

kb-1| 2.10 | 0.10 | 30.42 | 16.96 | 1.22 | 0.02 | 12.49 | 0.20 | 0.57 | 0.03 | 0.01 | 35.79

TikE =S | kb-2| 0.04 | 0.25 | 31.94 | 7.18 | 2.03 | 0.02 | 14.72 | 3.55 | 0.66 | 0.01 0.01 | 41.29
kb-3 | 1.01 | 0.39 | 37.57 | 19.94 | 1.54 | 0.06 | 6.76 | 0.01 | 0.21 | 0.02 | 0.01 | 21.02
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Fig. 8 Diagram of the relationship between two kinds of altered wall

rock and mineralized dolostone CaO, MgO and K,O in Maoping and

Huize super-large lead—zinc deposits in Northeast Yunnan
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R2EFILER SEFRETAIEASANMELTESE (x10°) REXSHE
Table 2 Trace element content ( x10™°) and related parameters of different rocks in Maoping and Huize

lead—zinc deposits in northeastern Yunnan

el L gL H
e ﬁggiﬁgﬁ% FEEAE R (T2) Iz ALz
I I-1 -2 -3 -1 -2 1I-3 -4 | yb-1 yb-2 | yb-3 yb-4 | yb-5 yb-6 | yb-7 kb-1 kb-2 | kb-3
v 71.00 [ 76.00 | 36.00 | 8.00 |26.00 |40.64 | 8.28 [89.00 [37.00|10.00|10.00| 5.60 {39.00|15.00|35.00|10.00| 5.00
Cs 13.00| 9.00 | 4.90 | 0.90 | 0.10 | 0.10 | 0.45 | 3.70 | 1.40 | 1.00 | 1.00 | 0.10 | 1.90 | 2.20 | 1.00 | 1.00 | 0.10
Se 13.00| 8.40 [ 11.00| 1.25 | 1.15 | 9.91 | 0.50 |{13.00| 2.30 | 1.00 | 5.00 | 1.00 | 2.20 | 2.41 | 1.00 | 1.00 | 0.14
Cr 80.00 | 88.00 | 15.00 | 51.66 |55.03| 7.04 | 8.36 |53.00|44.00|50.00|16.00 |39.19|72.00 | 40.38 | 16.00 | 43.00 | 40. 49
Co 12.00 | 10.00 | 6.00 | 5.00 | 5.00 | 7.93 | 1.70 |{16.00| 5.00 | 8.40 | 5.00 | 5.00 | 4.10 | 5.00 | 8.00 | 2.40 | 5.00
Ni 37.00(36.00|12.00|10.16| 8.55 | 17.74|15.41|14.00|21.51| 7.80 {16.00| 9.64 |13.00|11.52|15.00| 6.60 | 8.30
Cu 20.00(29.00|10.00| 5.98 | 9.36 | 9.97 | 3.84 [51.00|13.04 | 66.00| 5.00 | 6.51 |20.00| 6.76 |25.00 |20.00 |39.68
Zn 219.00(27.00 | 2100 |15.00 |52.21(102.40| 14.71 |204.00| 80.21 | 25.00 | 66.00 |{151. 20| 74.00 | 15.00 [516.00{833. 00| 74500
Ga 18.00 | 17.00 | 13.00 | 2.00 | 2.00 | 2.00 | 1.05 | 6.10 | 2.41 1.00 | 2.00 | 2.00 | 4.00 | 3.56 | 2.00 | 1.00 | 2.00
Ge 0.60 | 0.30 | 0.90 | 0.15 | 0.93 { 0.10 | 0.10 | 0.20 | 0.78 | 0.10 | 0.60 | 0.23 | 0.10 | 0.21 | 0.70 | 7.20 | 9.02
Rb 139.00{107.00(61.00 | 8.30 | 0.60 | 3.27 | 2.99 [39.00|14.00| 2.30 | 5.70 | 0.50 |{19.00|20.00| 2.00 | 2.30 | 0.90
Ag 2.00 | 2.00 | 2.00 | 2.00 | 2.00 | 2.00 | 2.00 | 2.00 | 2.00 | 2.00 | 2.00 | 2.00 | 2.00 | 2.00 |14.00 |12.00 |48.00
Cd 0.08 | 0.13 | 4.40 | 0.21 | 0.06 | 0.68 | 0.40 | 0.32 | 0.79 | 0.13 | 0.17 | 0.60 | 0.18 | 0.18 | 2.90 | 3.00 |79.50
In 0.07 | 0.06 | 0.08 | 0.04 | 0.04 | 0.01 | 0.02 | 0.05 | 0.04 | 0.05 | 0.05 | 0.04 | 0.05 | 0.04 | 0.05 | 0.06 | 0.09
Bi 0.70 | 0.30 | 0.30 | 0.10 | 0.10 | 0.53 | 0.12 | 0.20 | 0.10 | 0.30 | 0.10 | 0.10 | 0.10 | 0.10 | 0.10 | O0.10 | O.10
Tl 1.70 | 0.60 | 0.60 | 0.11 | 0.10 | 0.10 | 0.10 | 0.50 | 0.42 | 0.10 | 0.10 | 0.10 | 0.20 | 0.15 | 0.10 | 0.10 | 0.09
Pb 31.00 | 33.00 [502.00| 9.75 | 13.51|57.65| 6.12 |401.00|21.53 | 12.00 | 60.00 | 10.00 | 26.00 | 10.00 | 6700 |310.0 | 31800
As 34.00(10.00|24.00| 1.80 | 5.00 | 8.40 | 1.00 {48.00|87.00| 1.00 {19.00| 2.60 | 2.80 | 2.30 |607.00|135.00/629. 00
Sh 2.90 | 1.90 | 2.10 | 0.20 | 0.40 | 2.40 | 0.18 [28.00|10.00| 0.60 | 1.20 | 0.60 | 0.80 | 0.20 |24.00 | 8.00 |32.00
La 35.98 [ 78.07 [26.73 | 2.48 | 0.52 | 4.33 | 2.57 | 8.50 | 5.03 | 2.85 | 1.20 | 0.38 | 6.29 | 3.19 | 1.00 | 2.56 | 0.50
Ce 77.111(199.82|64.44 | 3.82 | 0.66 | 4.22 | 5.23 |14.07| 7.43 | 3.35 | 3.14 | 0.63 | 9.51 | 6.01 1.31 1.64 | 0.81
Pr 8.01 [17.521 6.70 | 0.45 | 0.15 | 1.07 | 0.77 | 2.06 | 1.14 | 0.88 | 0.44 | 0.13 | 1.74 | 0.71 | 0.24 | 0.77 | 0.13
Nd 27.10159.08 [23.07 | 1.64 | 0.33 | 3.47 | 2.84 | 6.14 | 4.11 | 2.06 | 1.14 | 0.34 | 5.23 | 2.69 | 1.05 1.09 | 0.40
Sm 3.44 | 3.87 | 2.55 | 0.30 | 0.06 | 0.50 | 0.48 | 0.76 | 0.75 | 0.30 | 0.18 | 0.06 | 0.78 | 0.41 | 0.32 | 0.14 | 0.08
Eu 0.55]10.65|0.40 | 0.09 | 0.10 | 0.14 | 0.13 | 0.13 | 0.25 | 0.10 | 0.07 | 0.10 | 0.15 | 0.10 | 0.06 | 0.10 | 0.10
Gd 3.18 | 3.78 | 2.20 | 0.25 | 0.10 | 0.66 | 0.48 | 0.74 | 0.69 | 0.29 | 0.18 | 0.07 | 0.75 | 0.41 | 0.31 | 0.20 | 0.10
Th 0.56 | 0.38 {0.40|0.10 | 0.10 | 0.10 | 0.10 | 0.12 | 0.10 | 0.10 | 0.10 | 0.10 | 0.13 | 0.07 | 0.10 | 0.10 | 0.10
Dy 3.40 | 2.22 | 2.56 | 0.29 | 0.10 | 0.34 | 0.33 | 0.68 | 0.54 | 0.31 | 0.22 | 0.08 | 0.68 | 0.45 | 0.20 | 0.16 | 0.10
Ho 0.76 | 0.52 | 0.56 | 0.06 | 0.10 { 0.10 | 0.10 | 0.16 | 0.11 | 0.10 | 0.10 | 0.10 | 0.13 | 0.08 | 0.10 | 0.10 | O.10
Er 2.51 214 {1.90|0.19 | 0.10 | 0.20 | 0.18 | 0.49 | 0.31 | 0.18 | 0.16 | 0.06 | 0.50 | 0.27 | 0.09 | 0.10 | 0.07
Tm 0.40 | 0.35]0.33{0.10{0.10 | 0.10 | 0.10 | 0.10 | 0.10 | 0.10 | 0.10 | 0.10 | 0.10 | 0.10 | 0.10 | 0.10 | 0.10
Yb 3.30 | 2.77 | 2.30 | 0.19 | 0.10 | 0.16 | 0.15 | 0.57 | 0.34 | 0.18 | 0.10 | 0.05 | 0.49 | 0.28 | 0.10 | 0.10 | 0.07
Lu 0.49 | 0.44 {1 0.39 | 0.10 | 0.10 { 0.10 | 0.10 | 0.10 | 0.05 | 0.10 | 0.10 | 0.10 | 0.10 | 0.10 | 0.10 | 0.10 | O.10
Y 16.48 [ 10.67 [ 13.74 | 1.71 | 0.56 | 2.22 | 3.47 | 3.92 | 3.36 | 1.54 | 1.20 | 0.77 | 3.78 | 2.27 | 1.36 | 1.08 | 0.55
SREE [166.77|371.61|134.53/10.05 | 2.62 |15.49 | 13.56 [34.63 [20.95(10.89 | 7.23 | 2.29 [26.59[14.86| 5.07 | 7.25 | 2.76
LREE [152.19|359.00(123.89| 8.77 | 1.82 |13.73(12.02[31.67 |18.72| 9.54 | 6.17 | 1.63 [23.71]13.10| 3.98 | 6.30 | 2.02
HREE [14.59|12.60|10.64 | 1.28 | 0.80 | 1.76 | 1.54 | 2.96 | 2.24 | 1.36 | 1.06 | 0.67 | 2.88 | 1.76 | 1.09 | 0.95 | 0.74
% 10.43 (28.48 | 11.64 | 6.84 | 2.27 | 7.79 | 7.82 |10.68 | 8.36 | 7.04 | 5.84 | 2.44 | 8.23 | 7.42 | 3.63 | 6.61 | 2.73
Lay/Yby| 7.83 [20.21| 8.35 | 9.14 | 3.75 |19.14[12.69 | 10.63 | 10.66 | 11.36| 8.60 | 5.28 | 9.27 | 8.14 | 7.17 |18.34| 5.11
SEu 0.50 | 0.51 | 0.51 | 0.96 | 3.96 | 0.72 | 0.84 | 0.54 | 1.06 | 1.03 | 1.20 | 4.77 | 0.58 | 0.71 | 0.57 | 1.87 | 3.38
3Ce 1.07 | 1.27 | 1.15 | 0.82 | 0.57 | 0.47 | 0.90 | 0.80 | 0.73 | 0.51 1.06 | 0.69 | 0.69 | 0.94 | 0.64 | 0.28 | 0.75




158

2022 4F

WO A

TR L RE ST S BRIRER T 4 )
oM AT OB 3 03, H = A g e i 3 2
i EICR A oA PR ok il AR VR TR | T
B Ry NTE H = Th ek B RO LT sBeb,
XERCEHEAERKE (L) PR H s A
M E LR S R WL T R A A RLER e R A =

( 128) Wk

fiE—%, toh, ZEaAE RS

(2 &AL RETT A DR AR

Y, 5 1R A L, D R 2 T R

LIRSS, F Al 0 ) BORL E 2 A I
o AR R A R W 2R EE T 2R 0h

ﬁrﬁﬁ,mo 55 RHL A AR & Y i

RIEBFILETL SEBREVAMEMTEETAZA LA-ICP-MS HETESE(x107°) REXSHE
Table 3 LA-ICP-MS trace element contents( x10™°) and related parameters of the two kinds of altered wall rock

of dolomite in Maoping and Huize lead—zinc deposits in northeastern Yunnan

M= Al E

B it SREAHERERAE( LR PHEA EATARERKAE (LR FHARA

' [-1 [-2 1-3 [-4 I-5 [-6 [-7 II-1 -2 -3 -4 -5 -6 -7 -8
Mn 38.41 | 130.1 | 29.68 | 163.7 | 106.4 | 189.9 | 89.53 | 100.5 | 102.5 | 96.93 | 125.1 | 122.9 | 127.9 | 101.9 | 80.06
Fe 488.2 | 335.6 | 347.3 | 487 1341 1254 1221 1075 1175 1120 1264 1253 1000 1201 1059
v 0.423 | 0.436 | 0.413 | 8.794 | 0.403 | 0.369 | 0.484 | 1.153 | 1.289 | 1.286 | 1.002 | 1.234 | 0.855 | 1.486 | 0.959
Cs 0.015 | 0.03 | 0.003 | 0.066 | 0.044 | 0.039 | 0.037 | 0.02 | 0.024 | 0.027 | 0.03 | 0.03 | 0.046 | 0.023 | 0.023
Se 1.083 | 2.582 | 1.13 | 44.55 | 1.108 | 1.176 | 2.698 | 1.167 | 0.859 | 1.39 | 0.699 | 1.141 | 0.724 | 1.337 | 0.834
Cr 8.39 | 2.588 | 14.29 | 55.31 | 11.54 | 13.49 | 6.051 | 6.672 | 9.637 | 4.221 | 6.915 | 13.07 | 4.398 | 6.936 | 4. 128
Co 0.106 | 0.091 | 0.092 | 0.078 | 0.153 | 0.127 | 0.087 | 0.176 | 0.224 | 0.208 | 0.171 | 0.142 | 0.134 | 0.154 | 0. 168
Ni 1.975 | 1.744 | 2.082 | 1.074 | 0.408 | 0.275 | 0.044 | 1.047 | 1.423 | 0.938 | 0.947 | 1.037 | 1.406 | 1.179 | 1.085
Cu 1.163 | 0.891 | 0.817 | 0.682 | 0.023 | 0.184 | 0.137 - 0. 008 0 0.143 | 0.088 - - 0.259
Zn 5.148 | 6.883 | 5.049 | 5.77 | 2.329 | 3.216 | 5.19 | 2.633 | 8.696 | 4.586 | 6.106 | 4.364 | 3.22 | 9.079 | 5.754
Ga 0.081 | 0.021 | 0.099 | 0.151 | 0.068 | 0.057 | 0.111 0 0.019 | 0.071 | 0.029 | 0.033 | 0.046 | 0.016 | 0.006
Rb 0.095 | 0.105 | 0.044 | 0.457 | 0.179 | 0.128 | 0.026 | 0.072 | 0.134 | 0.179 | 0.11 | 0.077 | 0.18 | 0.122 | 0.044
Sr 91.75 | 120.8 |76.303 |70.436 | 49.88 | 45.39 | 48.01 | 19.97 | 16.61 | 16.89 | 22.16 | 19.38 | 25.88 | 16.58 | 16.56
Cd 0.183 | 0.189 | 0.187 | 0.094 - 0.088 | 0.042 - - 0.078 - 0.041 - 0.127 | 0.14

In 0.053 | 0.014 | 0.013 | 0.012 | 0.037 | 0.01 - 0.015 | 0.003 - 0.004 | 0.018 | 0.007 - -
La 8.329 | 7.232 | 8.140 | 4.467 | 7.542 | 6.534 | 7.045 | 0.184 | 0.257 | 0.307 | 0.197 | 0.192 | 0.202 | 0.174 | 0.223
Ce 1.571 | 1.411 |11.011 | 5.608 | 8.996 | 7.465 | 6.478 | 0.332 | 0.361 | 0.574 | 0.354 | 0.355 | 0.399 | 0.346 | 0.410
Pr 1.570 | 1.303 | 1.275 | 0.801 | 1.731 | 1.495 | 1.553 | 0.043 | 0.048 | 0.074 | 0.046 | 0.043 | 0.043 | 0.033 | 0.034
Nd 6.446 | 5.040 | 5.072 | 3.044 | 7.357 | 6.303 | 5.963 | 0.243 | 0.175 | 0.225 | 0.132 | 0.174 | 0.187 | 0.174 | 0. 174
Sm 1.497 | 1.015 | 0.877 | 0.826 | 1.384 | 1.444 | 1.294 | 0.022 | 0.051 | 0.033 | 0.026 | 0.028 | 0.050 | 0.027 | 0.012
Eu 0.320 | 0.213 | 0.148 | 0.175 | 0.277 | 0.274 | 0.230 | 0.005 | 0.011 | 0.017 | 0.006 | 0.010 | 0.012 | 0.006 | 0.004
Gd 1.283 | 0.848 | 0.775 | 0.718 | 1.093 | 1.093 | 1.015 | 0.048 | 0.062 | 0.068 | 0.040 | 0.036 | 0.014 | 0.035 | 0.069
Th 0.161 | 0.094 | 0.068 | 0.091 | 0.124 | 0.122 | 0.115 | 0.016 | 0.009 | 0.009 | 0.005 | 0.007 | 0.011 | 0.007 | 0.009
Dy 0.795 | 0.481 | 0.351 | 0.467 | 0.618 | 0.612 | 0.533 | 0.029 | 0.041 | 0.045 | 0.022 | 0.025 | 0.039 | 0.059 | 0.060
Ho 0.126 | 0.090 | 0.059 | 0.080 | 0.080 | 0.096 | 0.091 | 0.011 | 0.010 | 0.014 | 0.012 | 0.009 | 0.016 | 0.011 | 0.010
Er 0.270 | 0.170 | 0.136 | 0.220 | 0.171 | 0.221 | 0.214 | 0.015 | 0.020 | 0.038 | 0.027 | 0.035 | 0.018 | 0.022 | 0.038
Tm 0.028 | 0.024 | 0.017 | 0.037 | 0.020 | 0.029 | 0.023 | 0.003 | 0.005 | 0.001 | 0.002 | 0.002 | 0.002 | 0.004 | 0.005
Yb 0.196 | 0.077 | 0.111 | 0.185 | 0.186 | 0.132 | 0. 114 | 0.040 | 0.030 | 0.060 | 0.007 | 0.004 | 0.008 | 0.007 | 0.024
Lu 0.016 | 0.019 | 0.009 | 0.030 | 0.018 | 0.018 | 0.019 | 0.002 | 0.002 | 0.008 | 0.003 | 0.005 | 0.001 | 0.003 | 0.002
Y 3.034 | 1.763 | 1.672 | 2.224 | 2.733 | 2.688 | 2.411 | 0.369 | 0.332 | 0.481 | 0.292 | 0.322 | 0.321 | 0.311 | 0.408
SREE |22.607 | 18.018 | 28.048 | 16.750 | 29.595 |25.838 | 24.688 | 0.992 | 1.083 | 1.473 | 0.879 | 0.925 | 1.001 | 0.907 | 1.074
LREE |[19.732|16.214|26.523 | 14.923 | 27.287 | 23.515|22.564 | 0.828 | 0.904 | 1.229 | 0.761 | 0.801 | 0.892 | 0.760 | 0.857
HREE | 2.875 | 1.805 | 1.525 | 1.828 | 2.309 | 2.324 | 2.124 | 0.164 | 0.179 | 0.244 | 0.118 | 0.123 | 0.109 | 0.147 | 0.217
% 6.864 | 8.984 |17.391| 8.165 | 11.818|10.120|10.622| 5.035 | 5.041 | 5.046 | 6.477 | 6.500 | 8.222 | 5.170 | 3.950
Lay/Yby| 30.518 | 67.006 | 52. 667 | 17.308 | 29. 155 | 35.548 | 44.274 | 3.277 | 6.254 | 3.646 | 18.907 | 31. 117 | 18.435|16.956 | 6.623
S3Eu 0.688 | 0.682 | 0.538 | 0.678 | 0.665 | 0.641 | 0.593 | 0.430 | 0.625 | 1.056 | 0.580 | 1.003 | 1.081 | 0.568 | 0.315
8Ce 0.099 | 0.104 | 0.753 | 0.672 | 0.587 | 0.563 | 0.459 | 0.883 | 0.738 | 0.906 | 0.880 | 0.920 | 0.999 | 1.040 | 1.033
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Je, TR I i A AT BT R ST PR TR R L
Tb, B IS 2= O, A P ks 5 45
ROAYIERIELAET YR (E 10c) . HabAim
A5 R CaO JRr , JBRZETT T 5 H = A AL H R 9 3t
P, ZEMMR S IE 0 07 ff A 2 25 A o A A FHIE
W, B A B TR A Bl S B A R N —
NG A —HVUETT A, RN = A 125
TR TE | 1T L 42 TV B3 T A4 O 10 5 i A (5
H,1986) o A I E i AT g A U TE , X A ad
AP, O AaA 55 SRR TR
JIVE 3% 0] LSS BO i I TTTE , BB RRAR 25 11
FEA BT R = A E ] (BB AR, 19965 =] 35
41,2008) ;@ Ca BFHINIA, & Ca /Mg {H B K
o FEEAELEA S A, BT Ca /Mg (HHES,
A Mg™ B R b, 25 [ = A A0 1E R Bpe
FER AT USRS IR (175 Ca /Mg (HTHE, LR &
KEFLERE LA AL E/KRE,2009), &
SIRITR M IR S S AT S IE AR 2R L
TR ST S0T R EE FARIR A, F I B
FREE AL JF (TSR , B WK & B I RLIR B k0
IR ARCR G TN EE0 (B8 B 55,2004 ; Leach et al.
2005,2010; F 2, 20185 iR B L5, 2019) , Mk
TOUE AT 23 500 BT TR 1) ) B 27 1 I, 3 A ol
o B L A RS R KRR R W % vP AR R OR 4 R
FEX RS A B 22 A5 R i T RE S 1647 7K/ 5 A HL
YEH (Zhou Jiaxi et al. ,2018b) , X —id &, &4
B SRR R IR £ (1) 78 % 8 £R 2 PR IR R P b 234 T
(TSR) 25 U5 #2 i & B AR 25 7 T LM 1 =
AR, T RAUIVE s T3 AN R R B L2 5 1 A5 R
AR Ca /Mg [EMTRIAS A=A v, B —
FEBIBEEN F = A A R T A kA T (P
4,2020) , iR A RIBHME L A = A fe, EHRE
B BRBEE (2014) A8 B RREVERD B A F A
AHLRS S THYEER VR, A8 A& A bl
TR R H,S AR Ca™ B &4 RE T 5%
A FARIE A A B R, &8 B 7 5 MU
TR H,S OB, TUTE BER TN R | 8540 ; [R] s v
Kt C* S =AM, MRBAA =A%
Mg™ kAR A = AlER, I E L i F2 1E
S Ca® B Mg™ fad 72, R b Stk — 24 itk T2
mfifb, SRS ACTR T A =55 5 WAk R N, i e
i H A R RKIA AL, 0SS & & TR
TR Ca /Mg (BB S IR PR 1 = A kA
FHAIER AR R A, R ZIE R A

aAtBESIKAE (T2, B 10d), ZAaARE &S
A (T2 ) S50 A 4 4 9 ik R 4k 5 (iR
) KA A ol AR AR T B, v B i
A A LS

zi FRTR, JF A it R F AR RN 25 s A Ak
YRR AR BB, 35 KRB LR A =
(128 SEMIEA NS T, & Eh B i /K 7645 e
T = A B R R R = A, B
TR IR L TR B o & 5 KAk, R
K A 5 A B2, 454 R AR R R
A2 A s T 25 A A AL E oA (T2 M F 55 K
FAAH R A=A (1 28) AR sm Al & 0
b RELA A s AERTTE R, BRI A =
AAR R A, KT A R A s A A,
TR .

6.2 RWIETREX

O 5T R B LR IR A 0 B A 1 5 A
PR EYERD Rl AR X 4™ B R R B, il
AR A T REFR AL T B 1 0 (B R AF, 2003
SCHEGH A, 2014b 5 BR BT 55, 20165 B R 55, 2016)
ZERATTIADEZE R b 5T 3 52 55 KB TR S
FAAE(TR)MEAsARERKAE(TR) S
YRR R OCI AN T

(D) MR Z T B, 2 kBEaEfk kA s
AACTE B AR B A - 46 A BT 5 i
NN B IFETRERT R 25 A 25 R — B (B & 3, 2015
F#,2018),

(2) \Nzs ] J2 18 & - 7 SCrh 38 21 55 K B
kLR = a (1 28) MER s afE RS
(N28) 2 5WrA 51k R B0 As Fl 5 21
WA — AR A E R (B 2) U HZE T
%, 25 8] S EYEE L DA

(3) W w9 e f o i ik 2 i B . KA =
AALE KA (T 2E) %V Ni,Ga,Sc.Cs Rb %570
ZIEBAL, P Zn £ 05

MERAVREAE N S, 58 & &R E T
55807 (9 BUH I A TR R, WUTE BEIR G TN B
B HVEE R RS L = AR A
HEAZAERKE (TR WIER, EHaA
2w A5 o K B A AR A 45 R (Land et al.
1981) , EFPEVEED PR 2 14 il 43 0F 5% 45 2 (A
45,2003 ) FHH A Ji /AN Na®—Cl”—Ca™ #UK
W, T AR T 2 AR LA Bt E R S S A i K, T
FphAR [ 2] 12 AR FA T = A R Ce 5
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Genesis of coarse—giant carbonate rocks in Maoping and Huize super-large
lead—zinc deposits in Northeast Yunnan and its prospecting significance

TAN Mao"” |, WU Peng'” , HAN Runsheng'*” , ZHANG Yan'” , HUANG Zhilong” ,
JIANG Longyan"? | YANG Hang"”
1) Faculty of Land Resources Engineering, University of Science and Technology, Kunming, 650093;
2) Southwest Institute of Geological Survey, Geological Survey Center for Non-ferrous Metals Resources, Kunming, 650093 ;
3) State Key Laboratory of Ore Deposit Geochemistry, Institute of Geochemistry, Chinese Academy of Sciences, Guiyang, 550081

Objectives: Maoping and Huize Pb—Zn deposits in Yunnan Province are important parts of carbonate type
Pb—Zn metallogenic domain in Sichuan, Yunnan and Guizhou, and are the two most representative super-large
deposits in northeast Yunnan Pb—Z7n concentration area. The lenticular and cystic alteration near the lead—zinc
ore body is commonly known as “mottling rock” because of its mottling-like appearance, which is accompanied by
faults and mineralization in space, and is an important prospecting sign.

Methods; In this paper, mottling altered wall rock is taken as the main research object, the material
composition, fabric characteristics and formation process were studied by fine measurement of large-scale tunnel
section, petrographic analysis, electron probe analysis, X-ray micro-area diffraction analysis and principal and
trace element analysis.

Results: According to the fabric characteristics, altered wall rock can be divided into two categories. the type-
I altered wall rock is saccharoidal, and the mineral particles are mainly dolomite and calcite with coarse
crystalline structure (0.5~1 mm), which are cemented by clay minerals such as brown illite; the type- Il altered
wall rock is mottled, and the mineral particles are mainly calcite and dolomite with giant crystal texture (1~3
mm) , which are obviously recrystallized and cemented by black argillaceous and organic matter. Through hand
specimen observation, microscopic identification and comprehensive analysis, the type- I altered wall rock is
named as weakly marbled coarse-grained argillaceous dolostone, and the type-1II altered wall rock is named as
dedolomitized giant crystalline limestone. Compared with the major element characteristics of the two types of
altered wall rock, the content of SiO,, Al,O, and K,O in type- I is higher. The trace element characteristics show
that the main mineralized elements (Zn, Pb) are enriched in the two kinds of altered wall rock. The REE
characteristics show that the REE contents in weakly marbled coarse-grained argillaceous dolostone (type- 1 ) are
higher than that of dedolomitized giant crystalline limestone ( type-1l ), and the REE characteristics of
dedolomitized giant crystalline limestone (type- Il ) are similar to those of mineralized dolomite.

Conclusions ;: Two types of altered wall rock are products of different stages of the same fluid system, and their
diagenesis models are constructed: the original rock of weakly marbled coarse-grained argillaceous dolomite ( type-
I ) is calcareous mudstone, and high—salinity brine seeps down, which reacts with mudstone and dolomite at the
lithologic interface to form argillaceous dolomite. After the sedimentation is stable, due to the influence of tectonic
movement, hydrothermal fluid rises along the fault, and argillaceous dolomite marmalization is formed in favorable
sections (structural change). Dedolomitized giant crystalline limestone (type-1II ) is more strongly altered than the
weakly marbled coarse-grained argillaceous dolostone (type- I ), which has undergone mineralization, marbling
and dedolomitization. The comprehensive analysis shows that there is a close genetic relationship between altered
wall rock and lead—zinc ore bodies in terms of time, space, ore-forming materials and ore-forming fluids, etc. It is
suggested that the marbling and dedolomitization have important indicative significance for the ore-forming and ore-
prospecting of this type of deposit.

Keywords: marbling; dedolomitization; indicative significance for prospecting; Maoping and Huize Pb—Zn

deposits; Pb—7n concentration area in northeast Yunnan
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