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Abstract: The Dongtangzi Pb—Zn deposit is one of the typical Pb—Zn deposits in the Qinling metallogenic belt. Its mineralization
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has been studied by many researchers, but the study has been limited by the testing methods and the level of understanding. Its
material source is still a problem of much controversy. Based on the study of the geological characteristics of the Dongtangzi Pb—Zn
deposit, the authors carried out S and Pb isotope analysis of related samples. The analysis included different types of lead—zinc ore.
The source of ore— forming materials of the lead— zinc deposit and the relationship between magmatic rocks and Pb— Zn
mineralization in the study area were discussed. The results show that the 6**S value of ore sulfides varies from 1.8%o to 12.5 %o with
an average of 7.50 %o, whereas the 5'Sssvalue in the ore—forming fluid is 7.7 %o, which shows the characteristics of mixed sources
of sulfate in sea water (evaporation paste rock) and magmatic sulfur. The Pb isotope composition of ores is stable in this deposit,
which indicates that Pb sources were mainly derived from the upper crust with rich U—Th—Pb elements and deep surroundings,
which might have been related to deep magmatic activity. The results show that the metallogenic process of the Dongtangzi Pb—Zn
deposit was closely related to the large— scale multi— stage tectonic—magmatic— fluid activity in the Indosinian period, and this

understanding provides a new idea for prospecting in the next stage.

Key words: isotope composition; sources of ore—forming materials; mineralization mechanism; Dongtangzi Pb—Zn deposit; mineral
exploration engineering; Fengtai ore concentration area; Shaanxi Province

About the first author: ZHANG Geli, male, born in 1971, senior engineer, mainly engages in geological exploration; E—mail:
842073390@qq.com.

About the corresponding author: TIAN Tao, male, born in 1988, master, senior engineer, majors in the study of geochemistry and
geological exploration; E—mail: tiantao8825@163.com.

Found support: Supported by China Geological Survey Program (No. DD2016005213) and Science and Technology Project of

Northwest Nonferrous Mining Group (No. XD20190023).

1 5 5

IRIEFEVRER R TR KUK X PE S, K
SRR VA o B e | s A ey RN @ QESE B
5,2001) o ARYETHYEERT IR RUKT 4 X #YEER™
IR R Z — o RURT X N B L5 A
B4 B Al IS T 500 7 t, Horh R TR R 1Y
PB4 TR AR LA B T 200 7 t (R H4E,2018)
AN B 28X UK 4 X IR B A5 T R 5
TAE (AR SE AR A5, 19935 T4 7%, 1996; 77 4k,
1998; F Hit 445, 2007, 2011 ; £ X K%, 2009; 25 &
FEAE,2009; 5K 1M, 2010; 5K ¥4, 2011 ; 5 F7 5 5%,
2012,2013,2015; M55 ,2014) o XHEYEED PR B4 AY,
IR Z DT TEZ BB, T IR 3 T 1R 2 W
TR R () J2 45 74 R (AR JEAR S, 1993) , 21 20 22
80 AEAR AR X N YR B TR AT IR (Sedex ) 5K,
%5 Sedex i IR (A JEAK S, 1993 ; FAEZSE, 19965 7
HE7E, 19985 5K, 2011) , F-5 20 20 80 4E 102
Je B A K IS A R e i R (P ) 7 R ( E 3 A
45,2007,2011) , i JUARESZ A Be 5 &
SRR A AT & P 223 AR TR
HE PRI IR A B RA TR (T SCR S, 20095 5K ML,

2010; HA 7575 45,2012, 2013,2015) , HRG4 T4 X
YRR IR I B LA SRR R R o . SR S Pb
IR, 28 R 7 3 O™ 90 Joi R YA 2 T A SR AR G 0 TR B
DR %) B B B, i A X YRR PR A A 5 I T
W IRFFIE Y025 A0 AR AR L 1 3 5 3 T
57 (5K AR RAE, 1989 B RIME 45, 1990; J7 4k
1999) , BR T RAFE A T B KRS B (R 2 M), AR IX 56
FHVERD R BRI 5 5 IR 8 R 18 20 B S5 e AT
AR (CE AR %, 1991 A1 AR A, 1993 5 /T8 45,
2014) AR KRFREE BRI T ROKH™ 4R X 8T8 LA Bl
TR FTE . A SCREBUIX PN B AR 3 B A R R A
FERT G, WA 1) S P A5 28 2 Lk AT 43 Hr , 45
BRI IX N H 3 A1 S Pb R R, 4
PRI B 4 SR VR 5 B R A 515038, AR A
INHURURH 5 XA PR AL BB 1 2%

2 X T

™ 46 DX AR I T HT R DR 1 R A 1 o7
P FAEI R 547 T e i Je KRR, i 2 08 Bty
ARG, BIRERERE—2 8B
HER (BT ,2015) o JLEB LIS 5 —H - —#10
BTWLE D A B LA B R —IT WL F 2

http://geochina.cgs.gov.cn H1E LT, 2020, 47(2)



474 o £

b, J 2020 4F

b VA Sl 56 N R A N Tl 51 I E PO RUE iR P91
B, PN AR AT 4 B T I (AR T 1 44 i e
ARACEN 1), XN B T ZA i S NWW ]

XS 2 R )2 AR — R AR
BRI AT B A . H R A RS
WA R R —YOR A K A b A )
A TR RY A R UK S AL TS
HIIR e B2 —HOR S S ks B ke
WG R R T ACE VB TR B B
THCE arle TR D R THCA Je b
E g FIRESILR A IR AR Z R R IR
BRA AR, PRE—HZ A KA
MAP A A . RS B AR KA S LA
Gt R LT T RS R I 2 B B A SR AR X R
PRIGIEA 200 o

X AT AR X N AR BRI AR L, 2
A EN W PE AL b A A (218~219 Ma) AELIR EE 2
(225 Ma) (3§, 20105 51771 ,2015) , A T2 R
TRAEK A () — RN A (90) o AR S FIA
ity 3 B YA R B R f LAY e, Ho
LTS R oy & A DR b, FELT B
FRVIREE S km Y N & B KRB RAERTE AL
(AT At Bk, kAR b ] D — s A R BB A o X

PR PRI = LU Tk B, NWW ] AR A B AE <) B
i (yr) 9 3 NE [a] LR PRI By (0) o 3, 7EAR
DX ABTEER PR B PRI B

3 B RHLBURAIE

3.1 HREHFHFE

ARYEFHVEET IR R AR B S 88 A L BN
PUEB R A 2R 3 707 B AL, A7 X N B 2 22 L
il IR (D.g) 5 FIR S A 4T 44 (Dax)
N IR 1) T A 4 — ), DA R
AR AR A B AR LA R
W IX A HBUR TR R A i R kAR A R
RE KR 32 B2 NW [ 46 5 5E 45 kR NE [7]
(1 IR 33 Bk, A8 B B Bk 5 2 (A = bk A —
], INK B A KU 28 T 8 1R, 4T IR 32 45 4
Ly Rkl 28 Ry — M7 R R Rk 3
BURAT 05 A e 0 R VP L oty T 0 2 R 2l 4
A PR R BT XN A B S AW, o
AT ZR PG 1) 7 2 AR K (7 2a)

AR TA BES AV LA B 10 MRS (A
PR, B R T -1, T -1 S, 71k
FE R EAT kIR (18] 32) 524K (K 3b) , 32 15 RHS5 9
2 b2 M ) ek A T s o (L 2b) o Ho A A=

T+, +
gﬁ%&i%ﬁ:
R

Q1 [Ka]2 [T]3 [c]4

[Dj]5

[Dx |6 [De]7 [=El8 [S]9

(o [Fodlit [l 2 [Fou] B3

Zu

ko] [@]6 [@ 17 [ ]

BT RURH™ 4 DX B o 5 4]
1—SB I F 2RI 3—F =880 4— AR S— LA 60— B LLARAL ; 7— 1 TEIR 4 s 8— Wi B I 55 O— AR R B 10— — K AE K
s BRIV 12— R BEA K 13— N Bk 14— BEA K 15— MRS 16— HVEED IR 17— 8 K5 18— IX
Fig.1 Geological and ore deposit map of western Fengxian—Taibai ore concentration area
1—Quaternary; 2—Donghe Group; 3—Lower Triassic; 4—Carboniferous; 5—Jiuliping Formation; 6—Xinghongpu Formation; 7—Gudaoling Formation;

8—Fracture and its serial number; 9—Angular unconformity; 10—Adamellite; 11—Granodiorite; 12—Grantitic porphyry vein; 13—Diorite porphyry;
14—Lamprophyre; 15—Sodium—breccia; 16—Pb—Zn deposit; 17—Gold deposit; 18—Research area
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Fig.2 Simplified geological map of the Dongtangzi Pb—Zn deposit (a) and combined profiles (b)
1— Second lithologic section, Xinghongpu Formation; 2— The second layer of the first lithologic section, Xinghongpu Formation;
3—The first layer of the first lithologic section, Xinghongpu Formation; 4—Gudaoling Formation; 5—Fracture and its serial number;
6—Diorite porphyry; 7—Granite porphyry; 8—Attitude; 9—Pb—Zn orebody and its serial number; 10— Exploration line
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Fig.3 Microphotograph of ore and ore phase of the Dongtangzi Pb—Zn deposit
a—Detritus—like galena and pyrite; b—Dense massive sphalerite ore; c—Detritus—like galena and sphalerite, with coarser grain sizes of lead and zinc;
d—Sphalerite in hydrothermal veins; e—Pyrite replaced by galena, which produced skelecton crystal texture; f—Vermicular chalcopyrite in sphalerite;
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Table 1 Sulfur isotope composition of the Dongtangzi Pb—Zn deposit
[m}

WA B f S Foy i Sy cor/ %o WA FER = 6"Sy-cor/%o
D54 BT 8.7 DI3 A 8.2
D55 BT 8.8 D26 YA 8.4
D58 A 8.1 D32 YA 73
D60 BT 8.8 D34 YA 5.7
D62 A 9 D44 YA 9
D54 IR 9 DI3 INEERT 8.8
D55 IR 9.2 D26 INEERT 10.6
R A D58 IR 9.1 3N D32 INEERT 10
D60 IR 9.6 D34 INEERT 8.9
D62 IR 8.6 D44 INEERT 12.5
D54 JTET 4.6 D26 JTER 3.3
D55 JTE 4.7 D32 TR 3
D58 JTE 44 D34 T 1.8
D60 JTE 5.2 D44 TR 6.3
D62 JT T 6
A T AE ST TSR Bt i o O Ak, e (5] 2 2017.9.5,
R2 RYEFIREEU RIAEIL AR
Table 2 Pb isotopic composition of the Dongtangzi Pb—Zn deposit
FS  F Pb”Pb Pb/Pb Pb/Pb Tew/Ma u @ ThU Aa Ap Ay  FESRHE
D21 J7ERET 38.595 15744 18172 506 9.78 39.94 3.95 86.97 29.21 52.44
D26 J7ERET 38380 15680 18110 477  9.66 38.74 3.88 80.81 24.85 45.26
D32 J7ERET 38503 15717 18138 499 9.73 39.47 393 8434 274 49.61
D34  JiEWHT 38.621 15750  18.162 520 9.79 40.17 3.97 87.56 29.69 53.8
D44 JiEHT 38317 15.660  18.083 473 9.62 38.43 3.87 78.86 23.52 43.36 .
D54 JPERET 38411 15686 18.151 455 9.67 38.69 3.87 81.41 25.12 45.11 A
D55  J7EET 38.781  15.801 18234 527 9.89 40.94 4.01 92.47 33.07 5848
D58 EET 38.557 15730 18.169 492 9.75 39.65 3.94 85.6 2821 50.77
D60 FEYET 38397 15.681  18.128 465  9.66 38.72 3.88 80.87 24.85 45.18
D62 JTHYHT 38403 15688  18.140 465  9.67 38.74 3.88 81.59 253 4534
Q052—2 J5HYHT  38.000 15568  18.083 365 9.44 362 3.71 69.96 16.92 29.9
Q072-2 7Y 38.099 15567  18.025 406 9.44 3694 3.79 69.84 17.07 34.43
Q202-2 J5EWT 38272 15652 18123 435 9.6 37.92 3.82 78.06 22.75 40.41
Q511-2 J5#H™ 37985 15553 17.978 423 9.42 36.59 3.76 68.47 1627 32.08 BIEAL:,
Q5262 YT 38192 15.625  18.070 442 9.55 37.63 3.81 75.47 21.06 38.56 1993
Q615—2 J7HW 38192 15625  18.070 442  9.55 37.63 3.81 7547 21.06 38.56
Q620—2 W 38257 15646 18.080 459  9.59 38.05 3.84 77.5 22.51 41.08
Q7242 HHYHT 38293  15.660  18.093 465 9.62 3826 3.85 78.81 2344 4234
XJ-1  J5ERWT 38199 15630  18.076 443 956 37.67 3.81 75.94 2139 388 e,
XJ-4  JiERWT 38.074 15538 18.035 364 938 36.5 3.77 67.04 14.94 31.87 1001
XJ-5-2 J5H%HT 38140 15.603  18.050 430 951 37.31 3.8 73.32 19.55 36.61

FEAZ T AL ST TR 5 e AT IR 52 T DR D21~DA4 S HUIRT 1, D54~D62 IR 1, Il st il
#2017.9.5,
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Fig.4 Frequency histogram of 6S for ore sulfides (a) and total sulfur isotope composition (b) in the Dongtangzi Pb—Zn deposit
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Table 3 The comparison between Dongtangzi, Dongzhongla and Xixiashan deposits
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