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Abstract The Yindonggou silver ( poly-metals) deposit, a large fault-controlled lode deposit in Neixiang County, Henan province,
occurs in the Erlangping Terrane, northern East Qinling Orogen. The host-rocks are the lava-clastic assemblage of Erlangping Group.
The occurrences of ore bodies were controlled by the subsidiary fault of Zhu-Xia fault and located in the faulted structure belt. All of the
characteristics of the ore texture, mineral assemblage, the type and zonation of wall-rock alternation are similar to those of the orogenic-
type gold deposits as summarized by previous studies, which suggests it to be a typical orogenic-type silver deposit. The §*S values of
the ore minerals are, +4.7 ~ +8.1%o, higher than those of organic matter and magmatic rock. The 8" C, values of its ore-fluids
vary from —0.2 to +0.9%o, which is consistent with marine carbonate and higher than all of other geologic bodies. The ore minerals
have a uniform lead isotope compositions, with **Ph/** Pb = 18. 2026 ~ 18. 4462, *’Pb/** Pb = 15. 5835 ~ 15. 7739, and
*%Ph/*Ph = 38. 5478 ~39. 0890, indicating the richness in U-radioactive Pb and little lack of Th-radioactive Pb. The C-S-Pb
isotope geochemistry suggests that the sedimentary formation of carbonate- clastic rock with sedimentary sulfate interbed was the most
ideal source that provided the ore-forming fluid and materials to the Yindonggou deposit. This paper deduced that the metallogenic
materials and fluids were mainly sourced from the Erlangping and Qinling groups, especially the Yanlinggou Formation of Qinling Group
that consists of carbonate strata. During the collisional orogenesis process of the North and South China Cratons in Mesozoic, the
Qinling Group northward underthrusted and located beneath the Erlangping terrane along the Zhu-Xia fault, and provided lots of ore-
forming materials and fluid to the Yindonggou deposit via metamorphic dehydration. In the north of Zhu-Xia fault, there were the
Yindonggou Ag deposit, Xuyaogou Au deposit, Songduo buried granite pluton, Luanchuan porphyry Mo ore belt in turn, and such
zonation is totally consistent with the Tectonic Model of Collisional Orogeny, Metallogeny and Fluid Flow ( CMF model) , which proves
not only the CMF model is scientific and applicative but also the isotope geochemistry is effective to trace the source of metallogenic
material and fluid. Additionally the discovery and study result of the Yindonggou Ag deposit approve the forecast is right that there was
the Sangping — Miping — Xuyaogou Cu-Au-Pb-Zn-Ag ore belt in the north of Zhu-Xia fault, thus this belt should be a key area in silver
poly-metals exploration.

Key words Yindonggou Ag-dominated poly-metallic deposit; Orogenic-type Ag deposit; Isotope geochemistry; CMF model;
Qinling Orogen
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Fig. 1 Regional geology of the Yindonggou deposit

Fig. 1A showing the tectonic framework of the Qinling Orogen ( simplified after Zhang et al. , 1996) ; Fig. 1B showing the distribution of main
ore-lodes of the Yindonggou deposit ( modified after Henan Geological Survey for Non-ferrous Metals 2001Y)
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Table 1  List of the characteristics of the ore-bearing lodes in the Yindonggou Ag deposit
ik K (m) J&(m) NI SN Ag(g/t) Au(g/t) Pb(%)  Zn(%) HIES S
Y1 1800 0.5~1.7 270° ~319° £16° ~40° 80~446  3.0~19.5  1.65 115 PR MR E
Y2 1200 0.3~1.5 270° ~310° £ 15° ~38° 60 ~320 2.4~21.2 0.58 0.19 YIS
Y3 1600 0.8~1.4 260° ~310° £36° ~54° 70 ~235 1.6 ~2.1 7.37 3.31 AR NS
Y4 280 0.5~0.9 225° ~245° £30° ~50° 6 ~21 0.3~1.9 5.70 6.44 HBrahH
Y5 360 0.3~0.7 260° ~290° £50° ~70° <5 0.2~0.25 HuRH
Y6 150 0.4~1.0 220° ~205° £15° ~30° 5 ~349 0.3~6.0 AR EE
Y7 280 0.2~0.7 280° ~290° £20° ~30° 2.5~5.6 0.3~1.0 HBruhw
Y8 500 2.0~4.0 144° ~155° £ 60° ~65° ~5 0.2~0.3 Hua
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Table2 C isotope composition of CO, in the fluid inclusions of

quartz and Qinling group
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Table 3 S-Pb isotope composition of ore minerals from the Yindonggou Ag deposit

RAELE RS WAk 2OPh/2%Ph  XTPh/2MPL 28ph2%PL  ut w” ML AR (Ma) ™ 5%S(%o0)
810m-Y1 YDG4-2 HH 18.2594 15.5872 38.5478 9.47 39.16 268. 4 7.6
810m-Y1 YDG4-2 Vil 18.3339 15. 6669 38.7800 9.62 40.54 311.3 5.7
810m-Y1 YDG-3 HH 18. 4462 15.7739 39. 0890 9.82 42.32 358.2 8.1
760m-Y3 YDG-12 IR 18.2026 15.5675 38.4917 9.44 39.06 285.5 6.2
760m-Y3 YDG-12 VoL ALN 18.3433 15.6697 38.8124 9.62 40. 64 308.0 5.3
760m-Y3 YDG-15 (k=20 18.2558 15.5995 38.5780 9.49 39.44 286.0 6.9
760m-Y3 YDG-16 N 18.3882 15.7307 38.9430 9.74 41.58 348.4 7.0
900m YDG-30 A 18.3494 15.6571 38.7979 9.60  40.41 288.6 4.7
900m YDG-30 B 18.2651 15.5835 38.5690 9.46 39.18 259.7 7.6
900m YDG-32 YA 18.3503 15.6619 38.7879 9.61 40.41 293.7 4.8
900m YDG-32 Hk 18.3477 15.6549 38.7716 9.59 40.29 287.1 5.9
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Fig.2 The plumbotectonic model for the Yindonggou deposit

The base map is adopted from Zartman and Doe (1981). Dashed lines enclose present Pb isotopic ranges for the Erlangping group and

real lines enclose present Pb isotopic ranges for the Qinling group. The data are listed in Table 4.
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Table 4 Lead isotope composition of the Erlangping and Qinling groups and granitic plutons in East Qinling Mountains

FEf = A 206 pp,,/204 pY, 207 ph,/2%4 pl 208 ppy,/204 py, PRSI
DM-1 K4l 17.7698 15.4943 39.1305 A3
H-2 KA A AT 2 18.2605 15.6178 38.3759 AR
U H4 KA A B 18. 1768 15.6071 38.4481 iy
— R INFEL TR P 18. 6692 15.8019 39.0809 A3
YDG-1  /hgEA 18.2991 15.6282 38.2846 A3
AERE3) 18.233 15.542 38.460 TRA =2 2002
BC-14  JEWIHA KIS 17.4942 15.4051 37.3787 ASC
SCG-1  AREIH 17.7813 15.4629 38.0525 AL
) S-1 R AR 18. 6083 15.6369 39.4180 AR
i KT F R (9) 18.114 15.601 38.343 Zhang et al. , 1997
FHINE(4) 18.483 15.624 38.359 Zhang et al. , 1997
RIEATYD (4) 18.312 15.571 38.168 kA 4F 2002
BB RANH KA 17. 840 15.502 37.991 Zhang et al. , 1997
T EREEREA A LRI b A AR 17.865 15.520 38.006 Zhang et al. , 1997
B BB AR R AT 17.581 15.345 37.506 Zhang et al. , 1997
R T 1A ZRALKANH KA 18. 105 15.549 38.073 Zhang et al. , 1997
JoP ST At 18.9723 15.5813 38.5923 A3
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DL K BRASA =45 (2000 ) it 28 04 385 1L 38 Ak i sk £k 2= T, 34
3 T AP AE AR SRR AR P T R, RIS TR R
W 5 i AT o 1) — RS PR AAR 2 R R S5 8. AR R ST 1 i A
I LA T A AR RS (FRTFR CMF 5 CPMF #5850) |
PRA SR E 14 (1992, 55 184 — 185 T1) Tl 4 5 iy 24 My
WV X AR RIPR -V IR S R S 2 & B 0
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2001 ) JCEEUFSE T 00 A9 ol o M Fn CMEF A5 %) 52 L 1
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Fig. 3 Tectonic-metallogenic model for the Yindonggou

Deposit
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