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Fig.1 Geological sketch map of the Shangzhuangping Pb—Zn—Ag deposit, Songxian County, and insert of its tectonic setting

—Quaternary ; Pzox—Xiaozhai Formation ; Pz,i—Huoshengmiao Formation ; Ptxkn—Kuanping Group; ¥ *5' —Yanshanian granite ;
ry g1 ping P g

6 Oy '=Caledonian diorite ; yO,~Jinningian amphibolite. 1—Mineralized barite belt;2—Pyritization bed ;3—Geological boundary ; 4—Fault
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Fig.2 Geological section of the Shangzhuangping
Pb—Zn—Ag deposit, Songxian Country
1—Quartz keratophyre ;2—Mineralized barite rocks;3—Tuft;
4—Spilite ; 5—Chert
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Fig.3 Photos showing ore structures of the Shangzhuangping Pb—Zn deposit in Songxian County

a—Stratiform and banded ore ;b—Disseminated ore
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Table 1 REE content (10) and characteristic parameters of minerals and
rocks in the Shangzhuangping Pb—Zn—Ag deposit, Henan

FEfS AR La Ce Pr Nd Sm Eu Gd Tb Dy Ho
SZP-001 ¥ 11.00 2280 266 13.00 3.90 1.06 2.57 0.48 3.34 0.66
SZP-002 EXve) 715 951 1.04 368 061 1.05 0.90 0.19 0.99 0.10
SZP-006  LUEMAHA 803 726 116 210  0.29 0.35 0.42 0.07 0.42 0.08
SZP-007 X IR E] 6.02 1240 142 570 148 0.50 1.23 0.22 1.28 0.20
SZP-008 Yoty 325 398 043 065 021 0.16 0.43 0.07 0.45 0.07
SZP-010 LA 2480 40.00 399 1930 4.59 1.25 4.83 0.62 5.06 1.01
SZP-011 bithzizas 2290 3950 3.40 1430 338 1.02 3.36 0.54 3.86 0.81
SZP-013  FH#¥m” 1330 2130 042 132 037 0.17 0.29 0.09 0.55 0.06
e WCEHAES Er Tm Yb Lu Y  YREE LREEHREE 6 (Euw)  §(Ce)

SZP-00  AULMBEE 216 034 218 030 1630  66.63 4.46 0.94 1.00

SZP-00 EXTve) 0.24 003 013 004 325 2566 8.80 433 0.76

SZP-00  LUEMAHA 015 0.02  0.09 0.01 1.09 2046 15.17 3.06 0.51

SZP-00 X IR E] 0.54 0.07 040 0.07 462 31.52 6.87 1.10 1.00

SZP-00 Yoty 020 0.03 0.04 0.02 090 9.98 6.66 1.59 0.71

SZP-00 LA 317 045 316 042 2600 11265 5.02 0.81 0.89

SZP-00 bithzizas 264 032 227 033 2260 98.63 5.98 0.91 0.97

SZP-00  EHEET 010 001 004 001  0.65  38.04 31.93 1.53 1.15

T B R B D v R A G e 0 3 R R S R BROR 54 A v AR

Geotravers ) X 37U (1% Fh i T AR 4 114 BRORE B3 A7 4 o £b
A £ oT R FL B UL (L 4) 1A i A A
DI ITAR W 0 43 BT R WY, 96 VS v L R AR 3 3k 2L
AL SRR B E L (La—Gd) M 54,
W 1 Bu 1E 55 FRAE (DL A 3% 2l A o oo 24 4
B) B2, K B B A o0 B FRAE S LREE 5 fi
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—BERHE 2 R A A S A AT Bu 1Y IE S
WA Ce 9GS M4 7 HJE o L B0 A AN
AR AT UUHE B =1, 28 G 0B R, B PR AR
A PR S T SIS TR U LA e U 1 T B i)
I LA S A A R LoD ARIE (R
1K 4)  HI HA R LR R M L5 BRI AT

100 1000 g
N . 100
ok =
el A q 4=
ol A - oy
oE [0 Y ‘\w o=
g [ A SZP-006 X 0 e
—— S7P-007
F—A— SZP-008 1k
—o—szpP-013 3
—>%— SZP-001
—¥— SZP-010
—e—S7P-011
O B ——— O e —————
La Ce Pr Nd Sm Eu Gd Tb Dy Ho Er Tm Yb Lu La Ce Pr Nd Sm Eu Gd Tb Dv Ho Er Tm Yb Lu

Kl 4w B EITA KA B | AR e SO R B LR W A e BORE BB b A i (bR oA B 4 2 2 SOk [14])
a— A1 A R A i RO R B b— KV TE TAG X R DT U R o0 28 0 40 A (B 3 275 SCiik[11))
Fig.4 Chondrite—normalized REE distribution patterns for ores, wall rocks, barite rock and typical hydrothermal deposits in the

Shangzhuangping deposit, Songxian (normalized data from reference [11])

a—REE distribution patterns of ore, wall rocks and barite rock; b—REE distribution patterns for hydrothermal deposits
in the TAG region of the Atlantic Ocean
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MR A (FLE )-8 1 Eu 5% % —Eu IE
S B AE AL 3K 0T BE IR R R PR R AR BAE

4.2 WMEITLRMIKLFHE

WL AFIIHF TN, As Sb Ba Ag Fll Hg 553X
bR R0 R AR (T e s e ) TR
U POK TURR N BIAR S, 2 2 2007 1% IR h
£, EAAA As . Sb.Ba.Zn Pb.Cu . Ag Hg 55 it
JLER A 5 11 g A NG 3R 5 se A s (LA S0
G, WRFAE T8 78 207 R BAT BOK TURR R PR AR T
Ba A& 02 BUACHE I AR LA ) H BRI 2 — 19
LA R A W 3 IS B SRR AL R R 2 R B A
BN (BaSO,) W™ W K6 1 1) H 5 44 Hh BRAE B Ak 0 0 J2 19
R EC A AT R — o), bR R AR
5 AR R HL,

5 Lydon PV #F5E, 1AL VMS (Volcanic—
associated Massive Sulfide Deposit) BLH"™ K 1Y 4 J& &
B AU S WAL Zn/ (Zn+Pb) Sr I
0.7~0.8 KT 0.9, A& S BARIK AR i 7 2 A

JB 5y, I 2 i A, EEFEET R Zn/(Zn+Pb)7E
A 0.61~0.95, 341 R 0.81, 5 thaa g i | I
W SR (IS AR AT ) RYRREAE R AL,
TAG Fl EPR13°N X (V¥ HH A8 i P45 ) i AL 0 A7 AE
55 3K AT BB ISR H S IR AN R X 9 Xk g
BRI IS AR R R BRIl A il Az
2R G R R L MORB Ak 31 v Bl B
FE L1 D0 LSS IS B Ll Sy 22 Rl A
5B R Cu—Pb—2Zn FI E i (K18 ) B
PR R A AR R AR () M B D
Cu .Pb . Zn I3 57345 X I8 5 87 7 AH I 0 2 5% 05 X
B3, BWERY FEE AR 48 TR Z A
B NTEERFR | RIIX B8 (7 0 ) ff) B 73 FH 7% 241 25 5 ]
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M IC R P IR EICER (As . Sb.Se . Cd Ag . Au)
PURIE 5 2 B0 A0 W AH 0 E E 2 T R RE
U 4B R TR R, B 5 AT, BERRT R B

DIRE AR B4 R & a7 Bk s Rt

Fz2 LR RT EAR

HF

oS ==

As . Sb fl Pb KAk Cu.Cd Ml Se FUSRE ; 5 nvhag WAL

BRBBFREIHMETREAS 109

Table 2 Trace element contents (10~) of ores and rocks in the Shangzhuangping deposit and typical submarine

hydrothermal sulfide (10

FEih =W A/ Cu Zn Ph Zn/ (Zn+Pb) Sh As Se Cd Ag Au Hg Ba
SZP-001 AP BES 81 167 180 0.48 0. 46 9.16  9.82  0.16 0.52  0.01 0.0084 416
SZP-002 EEnYel 4570 9430 3270 0.74 21.00 834 0.30 67.00 35.70  0.49 1.2400 355.34%
SZP-006  LUEIRETA 2940 22500 14300 0.61 63.20  45.20  1.49 145.00 92.20 1.04 0.2200 g66
SZP-007 FOIRE 47 42800 259800 27200 0.91 47. 60 3.62  0.45 1460.00 68.80  1.47 1.4700 916
S7ZP-008 YORE™ A 1820 12900 4000 0.76 16. 90 2.70  0.37 83.00  7.37  0.15 0.2400 1190
SZP-010 GBS 142 365 147 0.71 0.72 5,39 0.22  0.27 1,03 0.00 0.0160 9620
SZP-011 FBE 2 5870 650 107 0.86 0. 84 11,90  0.27  1.01  13.00  0.25 0.0028 ¢86
SZP-013 SRR 86 282 16 0.95 0.22 1.87  14.20  0.46 0.26  0.00 0.0110 g52

g AR ] 38400 216700 70600 0.75 4455.30 5602.00 0.90 1127.20 397.70  3.40

WA i) 23400 13500 6900 0.66 16387. 00 1773.00 89.30 913.40 237.20 1.00

L iRt 39600 182500 67000 0.73 225.30 1135.20 211.10 845.50 81.40  2.40

TAG wik 62100 117000 500 1.00 20.00  78.00 47.00 410.00 80.00  2.20
EPR13" N ke & 78300 81700 500 0.99 8.00  154.00 163.00 960.00 49.00  0.26
Mo 63 94 12 0.60  2.20 0.08 0.08 390

T eha R BTS2 S0k [17); TAG 35 2% SCHk[18]; EPR13°N 5 27 SCHlik [19]; H7e 4 B 48 B 46 (1982) , #5651 H 2% 3k

[20] 5 FeAt S AR 3C 37 ey [l A B A0 H e 7 RS IO s 2 AT
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Fig.5 EPR13°N—normalized trace element patterns of
rocks and ores in the Shangzhuangping deposit and typical
VMS type deposits
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Fig.6 Tectonic environment discrimination diagram
of the Shangzhuagping Cu—Pb—Zn deposit
(data of the base map from reference [17])

1—Back—arc basin;2—Inter—arc rift basin; 3—Island arc;
4—Mid—oceanic ridge
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Geochemical characteristics of the Shangzhuangping Pb—Zn-Ag deposit
in Songxian County, western Henan, and its geological significance

YANG Jin—chao', FENG Sheng—bin*, PENG Yi’, YAN Chang—hai’,
ZENG Xian—you’, WANG Jian—ming’, HU Shao—bin*

(1. Henan Institute of Geological Environment Monitoring, Zhengzhou 450006, Henan, China;
2. Research Institute of Exploration and Development, Changqing Oilfield Company, PetroChina, Xi’an 710021, Shanxi, China;
3. Henan Institute of Geological Survey, Zhengzhou 450007, Henan, China;
4. Yunnan Institute of Geological Survey, Kunming 653100, Yunnan, Chinas)

Abstract: The Shangzhuangping Pb—Zn—Ag deposit is one of the sulfide deposits found in the Erlangping Group
in the North Qinling Mountains during the new round of land and resources survey. The tectonic setting,
material source and genesis of the deposit are discussed by studying the trace element and REE geochemistry of
ores, host rocks and barite rock and geological characteristics of the deposit. The study shows that: the chondrite—
normalized REE patterns for ores and host rocks are right—inclined;the data points of ores plot in the same field
as those of the host rocks in Cu—Pb—Zn discrimination diagram;Zn/(Zn+Pb) for ores of the Shangzhuangping
deposit is similar to those for the Okinawa trench and Shangxiang kuroko—type ores but is different from those
for sulfides in TAG and the EPR13°N region; ores display higher As, Sb and Pb and lower Cu, Cd and Se,
which indicates that the ore elements of the deposit were derived from the country rocks meta —(quartz)
keratophyre and meta—spilite generated by crust—mantle mixing but mainly crustal rocks. The trace element and
REE geochemistry of ores, geology of the deposit and their close paragenetic relationship with hydrothermally
deposited barite rocks and cherts suggest that the Shangzhuangping Pb—Zn—Ag deposit was formed by submarine
hydrothermal exhalative petrogenesis and mineralization in the back—arc basin environment. Barite rock, chert and
vertical and lateral deposit zoning are important criteria for looking and exploring for such Pb—Zn—Ag deposits.

Key words:Shangzhuangping Pb —Zn —Ag deposit; geochemistry ; hydrothermal —exhalative sediments;back —arc

basin; Erlangping Group ;western Henan
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