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Abstract The Xigou Pb-Zn-Ag deposit in Luanchuan, Henan Province is located north of the Luanchuan fault which occurs along
the southern margin of the North China Craton. This deposit is of stratabound and hosted in Neoproterozoic carbonate strata and was
considered as Neoproterozoic SEDEX-type deposit. The paragenesis, from early to late ore stage, includes: fine-grained pyrite, coarse-
grained pyrite-sphalerite-dolomite-quartz assemblage, polymetallic sulfides-dolomite-quartz assemblage, and pyrite-quartz-carbonate
assemblage, respectively. In this study, the single-grain Rb-Sr analytical technique is employed on sulfides and biotite to date the
Pb-Zn-Ag mineralization of the deposit. Five biotite grains from a host-rock calcic two-mica schist sample yield a Rb-Sr isochron age of
366.0 + 10 Ma, which is interpreted as metamorphic time of the host rocks. Field observations show that mineralization most probably
postdated the metamorphism of the host rocks, as pyrite-bearing carbonates or sphalerite veinlets crosscut the schistosity or band of the
metamorphic rocks and the orebodies did not undergo regional metamorphism. Considering that the tectonic deformation, massive
granitic magmatism and mineralizations of Mo, Pb, Zn and Ag cluster in the period of 156 ~ 134 Ma with a peak at 138 Ma in the
adjacent areas, it is reasonable to assume that the Xigou Pb-Zn-Ag deposit formed at ca. 138 Ma. Fine-grained pyrite of the early ore
stage, coarse-grained pyrite and sphalerite of the main ore stage fail to give reasonable Rb-Sr isochron ages, probably due to overprint
of later hydrothermal processes. Five fine-grained pyrite grains of the early ore stage give low Iy 3y, values (the initial * Sr/* Sr
values at 138Ma) of 0. 7100 ~ 0. 7151, with an average of 0. 7127, slightly higher than those of late Jurassic to early Cretaceous
intermediate-felsic porphyries and granite plutons, significantly lower than those of the Archean Taihua Group (metamorphic basement
rocks) , the Mesoproterozoic Xiong’ er Group (andesitic volcanic rocks) , and overlying schists of Meso-Neoproterozoic Luanchuan and
Guandaokou groups, but close to those of hosting marble of the Luanchuan Group, indicating that metamorphic devolatilization of
carbonate rocks and magmatic fluids are possible sources of ore fluids. In contrast, sulfides in main ore stages show higher and variable
radiogenic Sr isotope contents: fourteen coarse-grained pyrite grains show Ig 5, values of 0. 7152 ~ 0. 7344, with an average of
0.7247. Thirteen sphalerite grains give Iy _ 55y, values between 0.7108 ~ 0.7398, with an average of 0.7283. These Iy, _ s, values
are significantly higher than those of late Jurassic to early Cretaceous intermediate-felsic porphyries and granite plutons but close to or
lower than those of the Taihua Group, the Xiong’ er Group, and the Luanchuan and Guandaokou groups. Thus, it can be deduced that
the early ore stage was probably dominated by metamorphic or magmatic fluids, and in the main ore stage, involvement of the overlying
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strata (the Luanchuan Group) was significant, through water-rock interaction and/or input of meteoric or formation water.

Key words Xigou Pb-Zn-Ag deposit; Single-grain Rb-Sr dating; Sulfide; Sr isotope
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Fig.3 Pyrite and crosscutting relationships of Pb-Zn-Ag mineralization in the Xigou deposit; a: early ore stage pyrite breccias

cemented by later dolomite and quartz; b: coarse-grained pyrite circling around early stage fine-grained pyrite; c: a pyrite-

carbonate veinlet crosscutting host-rock two-mica schist; d: an undeformed sphalerite veinlet crosscutting bands of marble
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F1 B SI130 SEBAT ERY MRS BHHK Rb-Sr FTER
Table 1  Rr-Sr isotopic analyses for single-grain biotite, pyrite and sphalerite minerals of the No. S130 vein in the Xigou Pb-Zn-Ag

deposit
FEis AT 52 M5 Rb (ng/s) Sr (pg/g) 8 Rb/% Sr 878y/80 Sy I, (138Ma) W2 (2s)
XG-se LG S1 1476 5.040 1524 8.86872 0. 00492
XG-se LG 2 1512 31.46 148.0 1.36990 0. 00008
XG-se BR S3 1995 136.2 43.59 0.99810 0. 00009
XG-se L 4 1507 410.8 10.75 0.83295 0. 00004
XG-se B S5 2042 176.8 34.22 0.95397 0. 00004
XG-se BAE S6 1735 132.2 38.78 0.92745 0. 00009
XG-se BAE S7 5483 28.93 731.4 4.11867 0.00041
XG-se 7 S8 4228 21.55 794.6 4.79409 0. 00062
XG4 Yt Bk A Gl 0.16 1.39 0.328 0.71064 0.71000 0.00015
XG4 AR R G2 0.55 1.14 1.393 0.71785 0.71512 0.00014
XG4 Yl B R G3 1.32 1.23 3.114 0.71604 0.70993 0.00019
XG4 R G5 1.15 1.60 2.088 0.71804 0.71394 0.00013
XG4 b aig R G6 0.77 1.68 1.337 0.71709 0.71446 0.00019
Ty N=5 0.71593 0.71269
XG7 HRLEen G7 0.34 5.00 0.200 0.72519 0.72480 0.00002
XG7 HUR Bk G8 0.83 5.13 0.466 0.72841 0.72749 0. 00003
XG7 HUR Bk G9 0.52 2.77 0.540 0.72791 0.72685 0. 00002
XG7 HERE Ak GI10 0.31 0.37 2.479 0.73507 0.73021 0.00011
XG7 HURL B e Gl1 0.68 1.41 1.396 0.72799 0.72525 0.00013
XG7 ik IN- LN GI2 0.33 0.39 2.428 0.72966 0.72489 0. 00020
XG7 LR Bk G19 0.02 0.02 3.022 0.72117 0.71524 0.00010
XG7 LR Bk G20 0.01 0.01 2. 664 0.72788 0.72265 0.00019
XG7 MR Een G21 0.01 0.01 3.753 0.73517 0.72780 0. 00040
XG7 HR kT G22 0.16 0.05 8.519 0.73372 0.71701 0.00037
XG7 HURLH R G23 0.02 0.02 2.843 0.73406 0.72848 0. 00007
XG7 HEL BBk A G24 0.01 0.03 1.369 0.71934 0.71665 0. 00007
XG7 L Ak G25 0.02 0.02 3.203 0.74067 0.73439 0.00015
XG7 L ik G26 0.02 0.06 1.113 0.71800 0.71582 0. 00007
Sy N=14 0.72887 0.72466
XG6 ak=20n gl3 0.34 0.31 3.199 0.73837 0.73210 0.00012
XG6 ak=20m gl4 0.84 1.71 1.428 0.73371 0.73091 0. 00005
XG6 INER gl5 0.82 1.83 1.294 0.73020 0.72766 0.00019
XG6 [k=20n gl6 0.65 1.15 1.651 0.73079 0.72755 0.00012
XG6 R gl7 0.28 0.46 1.788 0.73055 0.72704 0. 00008
XG6 INE=208 227 0.04 0.06 1.893 0.71447 0.71076 0. 00006
XG6 k=20 28 0.05 0.03 4.990 0.75813 0.74834 0.00038
XG6 ak=20n 229 0.01 0.12 0.311 0.72956 0.72895 0.00015
XG6 R 230 0.02 0.04 1.643 0.73165 0.72842 0.00015
XG6 aE20m 231 0.02 0.02 3.103 0.74593 0.73984 0.00037
XG6 DAE=20n 232 0.02 0.01 3.956 0.73787 0.73011 0.00037
XG6 DAE=20n 233 0.01 0.08 0.382 0.72882 0.72807 0. 00036
XG6 DNE=208 234 0.06 0.12 1.395 0.73081 0.72807 0. 00007
Sy N=13 0.73391 0.72829

T BEAR XGT Rty G22 U AR XG6 Hiry @28 W A HAT AR 19 Rb/* Se Al , S8BT BRI 15, (138Ma) JHHLI2 , RS 5P IH4E
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Fig.4  Rb-Sr isotopic composition of single-grain minerals of
the Xigou Pb-Zn-Ag deposit; (a) Rb-Sr isochron of biotite
from ore-hosting schist; (b) Rb-Sr isotopic composition of

pyrite and sphalerite
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LBVEYA R RV K AL 1 KR A BR AR A7 PR 1) A B I 4 0 2 4
TS 137. 87 0. 39Ma (FHEK 18,2004 ) , H 0L, A SCA R
PEI BT R BT W — B0 S 44, Bl 138Ma 2245 .
LR TN BB A i B AU A0 B, S BE A S I £k
i XG4 R R BER A, WOk /N, AT 2 A, ok
B 45 A 1) R BR el 4 st ) 4, S ) IR 3R AR 2R 58

s A0 B A JRER AT LR BB AT R e B B Ak
AR ZE A o PRI, 7 B B (A [) AR AR 7T REAS ) A
FEHESZ T S HRAE I &, R XGT ok i 8k
PSR L I B A RL B Bk A2 A< (& 3b) | J0RE P4 o DL L B Be 4
KL B AL ALk 0, €7 0 S0RDRL B Bk 0RE AR
KRB ER I A + AR R 4H A, R TR B 2R A
WA B A S, R 07 2 4 A IR 0kt vy e 2 7 B Bt
TR A 45 A (& 4b) o Bl XG6 [ IR BE i Uk 24 pt rr sl
FIE AL S BRIRER A A1 DR/ i R A R
S, AR D &M S BTG S s . FaR R, BBk
W FIIN BT (4 Rb 1 Sr [FA7 2 2 U ALK, 2 A ] g
ST A2 S RO Bl Y B I .

IR BEB AL AR BE 45t AT 20 Rb-Sr 45 ) 2k 45
i (R IFLERR A R LR R T B ME S, WX R AR
HiE—#295, T Rb il Sr ASREIE ABRAL ) St , 1 RE TR
T IACY) i A0 8™ ) B8 0 A 2 A b (RO 45, 19895
Zs 4l FE 281993 Barton and Hallbauer, 1996; Liiders and
Ziemann,1999) , M AL (5™ 158 % = B K0 F R T Y
(Han et al. , 2007) , PRIt , i Ak 49 1) 8 1) o7 3% 2H AT sz e 7L
TEBALP B ARRFE . th TR R 8 TR AR, AR
SIVERVE IS S, R B[R] 57 280 7 B SR A k) o >R U
I B 78 77 ( Pettke and Diamond, 1997 ; #3345 ,2006)

S5V KLV IRCIR BB AR A R 1) 1 S i R B AR -
% 137.87 +0.39 Ma( K 4,2004) , IR 1% 138Ma Ay PH 14
BYERRA R 1B AR , 45 25 I Bt F0 P 4 IR) 6 3R AT T
BCFARANER | A HR IR AL R IR A RS TR 1,

H T 28 Rb/ S fii i ( > 1), ATRES FEUR K
M9 Tg,_ sgma 2 2% (Jahn et al. , 2000; Chen and Arakawa 2005) ,
FHREM R B 45 0, DRk, A 26 0 Y Rb/* Sr S B0
Ig i RZEBEAT WAL o X Ty g, IRZZHEATIH IR 22000 T
TR/ S vs. L, yseu A IE (B S) |, B L, s, 12 22 B
T Rb/* Srd K 3 K, HBR 2% B3 AT Rb/™ Se LA 35 5 19
SN, ZECEARAE R 2SN B N e — B0, AT DU T, s
HATIR X R ER o

2 138Ma T3, U 1 B Be 4i0RL 5 B B A LR )
B Se/% Se (B I,y {H) , YLK 0. 7100 ~ 0. 7151, F
¥10.7127 ; ML RB B, i FE B BBRAL L, g, B 38
1, HARALTE Bl BB B4 1 L, _ g ELSE R K 0. 7152
~ 0.7344 SF35 0. 72475 INEET B Lo asn, {HL R 0. 7108 ~
0.7398,°F-14 0. 7283 , 2% WAy B AL W0 1) L, - g, (HL 35 3
2T 0. 7100, B At SRR IR AT e D 7 YR el A g s AR
W BRI s, s, (L T 5 B B, R BT i A4 1/
A0 S5 U5 DX S R OSSR PR B, I D b e TR R LR
TR 2ok B R FELE )2 P By fb 28 & 407 1) HL AL
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Fig.6  Histogram of initial ¥ Sr/* Sr ratios of ore fluids and
associated rocks in the Xigou Pb-Zn-Ag deposit

Data of Taihua Group, Xiong’ er Group and Guangdaokou and

Luanchuan Groups are cited from Luan Shiwei et al. (1985), Zhao
Taiping (2000) and Qi Jinping (2006 ) , respectively.
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