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Fig. 1. Geological sketch map of the
Xiaoginggou ore district.
1—Upper Jurassic Zhangjiakou Formation;2— Upper Juras-
sic Baigi Formation;3—Wumishan Formation of Jixian Sys-
tem; 4 — Gaoyuzhuang Formation of Changcheng System; 5
- —Zhuangwang Formation of Wutai Group; 6 —Granite por-
phyry; 7 — Quartz porphyry; 8 — Andesite porphyrite; 9 —
Meta-quartz diorite; 10 — Unconformity; 11 — Geological
boundary ; 12—Reversed fault;13—Normal fault;14—Silver

(manganese) orebody ;15— Silver orebody.
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Fig. 2. Geological section along No. 7
exploration line of the Xiaoginggou ore deposit.

1—Quaternary residual-slope bed ; 2~4—Gaoyuzhuang For-
mation of Changcheng System: 2 — Sandstone and medium-
thin layered dolomitic limestone (1st Member); 3 — Car-
bonaceous shale (2nd Member); 4 — Dolomitic limestone
(3rd Member) ; 5— Wutai Group; 6 — Granite porphyry;7 —
Orebody and serial number;8—Fault zone and serial

number.
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Table 1. Mineral composition of ores from the Xiaoginggou ore deposit
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Table 2. Electron microprobe analyses of silver minerals from the Xiaoginggou ore deposit

SRR (%)
] .
Au Ag Cu. Pb Zn Fe S As Co Ni Sb
HRE 0.12  97.77 0.16 0. 00 0.02 0.03 0. 02 0. 00 0. 04
BB 0.05 9801 0.00 0.00 0.00 0.0l 0.03 0.03 0.00 0.04
ERS >99

BREEY 0.04 82.98 0.00 0.00 0.08 0.02 15.62 0.03  0.00  0.00
WRTHY 0.22 8352 0.00 0.00 0.00 0.00 14.90 0.00 0.00  0.00
ERFHYT 0.03 82.70 0.01 0.03 0.01 0.00 1452 0.00 0.58  0.00
BRHEY 0.-00 81.78 0.04 0.00 0.02 0.01 15.72 0.00  0.02  0.00

SEBmy 3.48 33.62 0.00 0.00 5.17 27.06  0.00 30. 67
HkBy .88 0.15  0.00 0.01 23.94 28.56 0.49  0.04
&Ry 57.24 20.54  23.55

nE&Ey 52. 66 22.26  23.72

wEEsT 41. 35 . 26.97  30.67
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Table 3. Texture and structure of ores
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Table 4. Paragenetic sequence of minerals in the Xiaoginggou ore deposit
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FWTRREERRCOYPOMET RRAERALEHEARERNANS KRR TFELAEEZR
KA FRIBEETE B — PR & kR
3.2 HFG%

NEWT RM LR T REF LR IR XK B KAL) Pb/*Pb #+F
16. 4394 ~ 16. 6173, tk £ 0. 1779, 35 {5 16. 5883;%" Pb/**Pb 4} F 15. 1872 ~ 15. 3525, #f %
0.1653, ¥1{E 15. 2684 ;°°Pb/**Pb 4 F 36. 4601 ~ 36. 9980, H 0. 5379, ¥ {H 36. 6758 . T &
HEHE R KEPb/™Pb,* Pb/®Ph,”Pb/™Pb KK #16. 8616.15. 3179, 36. 9934, 5H £
MM REEAER. LR A ERE 2 EPb/Pb, " Pb/*Pb,* Pb/*™ Pb K &K K
16. 9848.15.5002.36. 5475, 4 0E B T8 G 4539, 4L IR T 9 A 45 191E.
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Table 5. Sulfur isotope composition of the Xiaoginggou ore deposit

3= W4 REEAE IS (%)
L92-20 Be&w ZK7027.200 m B =B KH 4.9
192-28 KET ZK7047.253 m HEFKAE 2.6
L92-37 -4 ZK602FL110 m BB KA ‘ 1.8
L93-11 Hen KT R R KRS 2.4
L93-11 DaL>208 IKT4fLEH ERKE 3.5
L93-10 HET ZK704H,257 m B EKE 1.3
L93-10 g3 ZK7047L257 m HERIKH 5.5
L93-9 3 ZK7047.124. 83 m KA BEE P RICREHKT 3.0
L93-29 By ZK7027,200. 7 m BB R IKE 3.9
L93-29 HRY ZK7027.200.7 m HZ R K & 3.2
1934 ey ZK1104F,303 m B = R KA 53
1.93-22 HET ZK18047L101 m AEPA P RPRE &KD" —3.8
L93-23 ey ZK1804f,318. 92 m ARBEA P BRRE KT 7.0

MR MEMN R RRALRE

NE WS DK AL 7 Pb/?™ Pb 4+ T 16. 6030 ~ 16. 9598, % 2 0. 3568, ¥ 1§
16. 7104;% Pb/? Pb 4+ F 15. 2760 ~ 15.5270, #% £ 0.2510, ¥ {& 15.4277;%° Pb/** Pb
4 F36.5612~37.7632, 8 1. 2020, {8 37. 1922, /N WA ERF LY Pb/™Phb,
2WIPY, /24Pl 28Ph /2% Ph KR A17. 0297.,15. 3780.37. 1089, 5 A RIMER KB ES FE4A
BZERRESBAMRARES 5.

B2, BB ERET I, EE/NEWE. SRR 5 E8 O SE RN AL S AMES
EREABTFREAEZRKESSRRAMEARES B, KB E RGNS FH R LR
K.

| ERHRT R AR A T 954, 22X 10°~1184. 33X 10° a; N I4R BT R LE
41 F899. 32X 10°~1243. 08X 10° a, B B IR, MR E M B B2 F A ER AT REH . =4
F AT G HZE™ Pb/'Pb X%Ph/®Pb FI®*Pb/™*Pb 1125Pb/™Pb [ b # & 2 HF] (&
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Table 6. Lead isotope composition of the Xiaoginggou ore field
" AR AR I
) HREW
73 5 WRYY R B E 206 Ph 207Ph 208Ph s #
ki 204Ph 204P}, 204Ph (10°2)
1 Z-41 Fed 16.5844 15.1892  36.6348 1016.54 8.90
2 T-46 K@y 16.6161  15.2266  36.6430 1033.78 8.98
X |3 T8 ®|E 16.5896  15.3525  36.9980  1184.33 9. 26
4 Z-38 FEw 16.6173  15.2121  36.8295 1017.32 8. 95
5 T-9 W&y 16.5530  15.3273  36.9145 1184.33 9.21
® |6 Z2 HEY 16.4394  15.1872  36.4601  1120. 61 8. 94
7 Z-54 FET 16.5124  15.2334  36.6176 1116.12 9.02
8 Z-69 HHF 16.5099  15.2402  36.5949 1125.11 9.03
|9 Z-18 F@w 16.4761  15.2149  36.5182 1122.86 8.99
10 T-3 RAERFE 16.9848 15.5002  36.5475 1058. 86 9. 48
11 T4 HZE- BmTE4 16.8616  15.3179  36.9934  954.22 9.12
12 L92-20 #We&w” ZK1026,200 m HERKH 16.6030  15.2760  36.5612  1095.69 9. 09
R KT ' ) ' ) '
ZK6027L110 m 3 ZE R K E
13 L92-37 EE&D 16. 6845 15.4518  37.2471 1217.28 9.45
I RHRREET
ZK7047.253 m H %R K&
14 L92-28 HEHW 16.6995  15.4886  37.2946  1243.08 9.53
FHCRE &Y
*
15 L93-21 AERH ZK18047.,68 m 4b 17.0297 15.3780 37.1089  899. 32 9.21
" 16 L93-4 HHY ZK11041.303 m B9 2 FK 16.9598  15.5270 37.7632  1103.37 9. 55
i3k T R E 5D ’ ' ' ’ '
ZK11047.257 m B &R KE
17 L93-10 FH§p" 16.6052  15.3953  37.0947  1216.56 9.35
it PR Y
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WRMREBARMNBUN IS N ERFEREKEREFE B AT IRBRMLER
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Fig. 3. Lead isotope evolution in various tectonic environments.
1—0Ore lead ; 2—Quartz porphyry lead; 3—Dolomitic limestone lead of Gaoyuzhuang Formation;

4—Lower crust lead; M —Mantle lead ;O —Orogenic zone lead ;U — Upper crust lead.
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Table 7. Minor element contents of near-ore unaltered rocks
R =4 Au(10™%) Ag(10-9) Pb(1076) Zn(1076) Mn(10-9)
BZADMK IS 2.80(152) 0.35(152) 13. 4(150) 77. 7(151) 525. 6(152)
HEH
FEEO ANE 2.73(11) 0.11(16) 15.53(15) 121. 3(16) 666. 0(16)
Bz EKE 2.33(3) 1.21¢103) 85.12(103) | 229.52(103) | 1092. 68(106)
BERKRE 1.63(11) 1322.73(11) | 1435.91(11) | 23589. 4(10)
wTE4
RKE 1.01(13) 138. 46(13) 245.23(13) | 1088.38(13)
BTEAKE 1.23¢127) | 197.78(127) | 335.62¢127) | 2870.37(126)
RirsiE 4 0. 07 12.5 70 950

W E R =R 7L E1993F MR, B A v SRR I

MBI GE R K WA ERIM BT E ST & Rk E (R8), AEBRE Ag.Mn.Pb.Zn &
SR ARYE A EREAY93. 9.15. 5,34 8,9. 7215, (BT AgMn.Pb.Zn S B H b BR¥E
HYEREAY60. 4.10. 6,16. 8.16. 11%  FH I, BATIA IR K L1 B gER T4 AW R .
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Table 8. Minor element contents of subvolcanic rocks

mETER
Au(107%) Ag(107%) Pb(%) Zn(%) Mn(%) TFe(%)
Kkl #
AERH 0. 0765(40) 4. 695(37) 0. 0695(40) 0. 0583(40) 0. 9274(31) 1. 1617(30)
A=z 0.0611(9) 3.022(44) 0.0336(44) 0.0964(42) 0. 6340(5) 3. 044(5)
REEERKE 0. 0045 0. 05 0. 002 0. 006 0. 06 2.7

WM RT ™ B2 7 T AR E1991. 19924 JiK , FH S R WG S B

BZ, ZRBT Y RREZFH . Ag MTRETEEHRZ APDBK RSN @O A
Wi XSRS R S T R4 H 7 R E ML LS & Mo ROBRBET R A LE
RS EERETRTEAAZRKSE  HPUSERE RN RET EE.

4.2 R HLH .

FAERB LB AT REZERT YA KNS AR, i T o084 5 0 B ik F R 30, 8 T
FEMRAE B g ARG FRIB R T I S, AR RIR R A XS KL R SR
 ETRILE LR EMR RS 4L K L

XIEHRMER X EE ERRENARREE BN EHRABRAE IR BE

BEEENER.REZRECR A Mn RN EHEEMNREEREHER . RINK
KUEHAE K LTE SRR K LA BT, S 5 R R R 4 R, E R SOK BB/ T . 9
B Ag Mn BB P X Ag Mn B HIE I K W EFB R BT, 4 H AR R R EE
B, B TYE ARG, BETR EARENNEEERT (HO. '
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Fig. 4. Metallogenic model of the Xiaoqinggou ore deposit.

1—Jurassic volcanic rock;2— Dolomite of Gaoyuzhuang

Formation;3—Gneiss and amphibolite of Wutai Group;

4—Yanshanian quartz (granite) porphyry;5— Silver

(manganese) orebody;6— Fault.
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GEOLOGICAL-GEOCHEMICAL CHARACTERISTICS
AND GENESIS OF THE XJIAOQINGGOU Ag-Mn
DEPOSIT,SHANXI PROVINCE

Yu Jinjie
(Institute of Mineral Deposits,Chinese Academy of Geological Sciences, Beijing 100037)
Meng Ruifa and Li Ze
(No. 217 Geological Party,Shanxi Bureau of Geology and Mineral Resources,Datong 037000)

Key words : Xiaoginggou deposit ,Geological and geochemical characteristics,genesis
Abstract

The Xiaoqinggou deposit,a large-sized Ag-Mn deposit,is present in a NS-trending fault
within Gaoyuzhuang Formation. The ore-forming process can be divided into two epochs and
three stages,with strong enclosing rock alteration. Sulfur isotopes suggest that sulfur mainly
came from magma, with the entry of materials from inclosing rocks. Ore lead, quartz por-
phyry lead and dolomite lead of Changcheng System have similar and relatively stable compo-
sition,implying that they might have been derived from the lower crust with the addition of
some mantle and orogen materials.

Sources of ore-forming materisls seem very complex. Ag mainly came from Wutai
Group , Gaoyuzhuang Formation and subvolcanic rocks ; Mn mainly came from the second sec-
tion of Gaoyuzhuang Group. The formation of the Xiaoginggou deposit embraces formation of
the source bed and mineralization of Yanshanian period. It is considered that the Xiaoginggou
deposit is a mesothermal-epithermal nydrothermal deposit related to subvolcanic rocks. A

metallogenic model has been established in this paper.



