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Fig. 1 Sketch geological map of the Xitieshan area( Simplified from the 1: 10000 Geological

Map in “the Exploration Report of the Xitieshan Deposit
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1—Cenozoic. D—C—red conglomerate. Devonian—Carboniferous Armunike Formation. Upper Ordovician Tanjianshan Group: O,#'—basic—in-

termediate volcanic—clastic rocks, the d—Member; O5¢/°—purple sandstone, c—Member; Oy

2 *P—sedimentary rocks of the a-2-Member and

volcanic rocks of the b-Member; M—marble; 054! —volcanic—sedimentary rocks, the a-1—Member. Pt—Proterozoic metamorphic rocks, Dak-

endaban Group. 1—fault;2—lead—zinc ore-body; 3—exploring line
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Fig. 2 Geological map of 2942m level, Xitieshan lead—zinc deposit ( Simplified from “the 1: 500
Geological Map of the 2942 Plane, the Xitieshan Deposit” made by the Western Mining Co. Ltd.
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1 — marble; 2 — unbedded lead - zinc ore — body; 3 —bedded ore — body; 4 — stockwork rock ( quartz — albite rock) ; 5 — fault; 6 — exploring line;

others same to those in Fig. 1
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Table 1 The chemical composition of the marble in the Xitieshan deposit

A e | ALO; Fe, 04 K,0 Na, O Zn Pb Cu As Sh Ag Rb
4425-11 9 0.71 0.63 0.13 0.10 31 15 8.9 2.4 0.2 0.1 6.5
2942-23 12 0.78 1.29 0.11 0.01 578 104 8.0 21.3 1.5 1.4 6.0

e Sr Ba B Tl \ Sn Bi Mo Cd Co/Ni Zn/Pb
4425-11 9 177.7 33.6 6.4 0.1 0.38 0.75 0.06 0.63 0.18 0.16 2.40
2942-23 12 197.3 24.2 8.4 0.2 1.25 1.41 0.15 0.50 7.35 0.23 6.32

FE S Zn/Cu Zn/Cd Pb/Ag St/Rb Sr/Ba 3Eu 3Ce Ca0O MgO SREE La/Yb
4425-11 9 4.89 176.08 | 154.59 34.67 6.16 1.28 0.81 49.61 0.49 14.10 6.65
2942-23 12 55.49 85.72 97.79 55.74 10.62 1.34 0.85 47.85 0.55 19.61 8.41

H: Er AL AL Oy (Fe, 05 K, 0 Nay O 9% , Hifth g ( x1076)
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Fig. 4 Longitudinal projecting section, the marble width and stockwork rock
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( Statistics of the marble width in line 03 ~ 83, data cited till April 2005. The position of grow fault is deduced, and the lower boundary of the stock-

work not restricted. The longitudinal numbers are sea-level elevation(m) ; the horizontal numbers at the top are No. s of exploration line; 1—stodk-

work alteration belt; 2—synsedimentary fault; 3—exploring line and its No. ; 4—isowidth line of the marble( meter)
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Table 2 Major and trace elements concentration of marble from the Section 2942-23 and the Drill ZK4425-11, Xitieshan lead—zinc deposit

55 | BAE S| $RE | AL Os | Fe, 05 | CaO | MgO | K,0 | Na,O | Zn Ph Cu As Sh Ag | Rb Sr Ba w Sn Bi Mo B Tl cd
1| XK33 [£44k| 1.96 | 4.15 |40.31 ] 0.87 | 0.11 | 0.02 | 3396 |574.5 |17.35|74.00 | 7.70 | 7.50 | 6.02 |170.90|26.46 | 2.95 | 4.30 | 0.19 | 0.90 | 8.70 | 0.26 |42.19
2| XK-34 |5454k) 2.16 | 1.68 |44.66 | 0.73 | 0.43 | 0.02 | 248 | 19.5 | 4.95 [12.00 | 0.60 | 0.61 [22.21 [245.10/76.72 | 1.81 | 1.42 | 0.08 | 0.74 |16.60 | 0.43 | 3.28
3 | XK-35 [Z&Hiak| 2.61 | 5.24 [37.01 | 0.91 | 0.22 | 0.03 | 1592 [423.6| 9.55 |70.00| 5.90 | 5.19 |11.57 |187.20|37.01 | 5.07 | 4.18 | 0.17 | 0.55 |[10.73 | 0.32 [18.47
4 | XK-36 |4454R] 0.20 | 0.49 [49.34|0.49 | 0.00 | 0.01 | 58 | 7.6 [10.89 | 5.40 | 0.20 | 0.16 | 1.73 |231.10{13.31 | 0.31 [ 0.74 | 0.10 | 0.28 | 6.83 | 0.05 | 0.70
5 | XK-37 [£&Hik] 0.23 | 0.41 [50.66 | 0.68 | 0.03 | 0.01 | 34 | 11.2 |15.08 | 4.60 | 0.40 | 0.26 | 2.91 [190.30/17.95| 0.27 | 0.65 | 0.10 | 0.29 | 8.25 | 0.06 | 0.58
6 |XK-38 [S&Hik| 0.46 | 0.32 [51.00 | 0.27 | 0.16 | 0.01 | 45 |[38.3 |5.59 | 3.70 | 0.20 | 0.13 | 7.33 [183.50/25.70 | 0.38 | 0.96 | 0.10 | 0.88 | 5.92 | 0.09 | 0.69
7 | XK-39 |4454k) 0.17 | 0.24 |53.42]0.25 | 0.04 | 0.00 | 40 | 27.4 | 3.56 | 4.10 | 0.20 | 0.11 | 2.65 |171.80|14.28 | 0.31 | 0.58 | 0.10 | 0.28 | 6.12 | 0.09 | 0.60
8 | XK-40 |Z#tk] 0.20 | 1.20 [48.77 | 0.89 | 0.02 | 0.02 | 1136 | 43.3 | 8.43 |42.00 | 1.20 | 1.45 | 1.55 [187.40| 9.64 | 2.04 | 1.12 | 0.10 | 0.59 [11.59 | 0.09 |17.32
9 | XK41| ¥tk | 0.33 | 0.48 |52.73]0.29 | 0.06 | 0.00 | 100 | 25.3 | 3.92 [14.00 | 0.40 | 0.37 | 3.46 |161.70|13.82 | 0.49 | 0.87 | 0.10 | 0.30 | 6.73 | 0.09 | 1.25
10 | XK<42 | Hofk | 0.35 | 0.52 [52.32 0.46 | 0.05 | 0.01 | 209 |37.0 | 4.32 [ 9.80 | 0.50 | 0.50 | 3.56 [180.10|16.14 | 0.41 | 0.77 | 0.10 | 0.43 | 6.02 | 0.09 | 2.51
11 | XK43 | Btk | 0.39 | 0.44 (49.42]0.33 | 0.09 | 0.01 | 64 |21.9 | 4.07 [11.00| 0.20 | 0.15 | 4.53 |176.20|17.62 | 0.69 | 0.73 | 0.06 | 0.40 | 7.64 | 0.09 | 0.46
12 | XK44 | ¥tk | 0.35 | 0.31 |50.85]0.52 | 0.08 | 0.01 | 20 | 15.7 | 8.20 | 5.10 | 0.20 | 0.54 | 4.22 [282.10|21.24 | 0.30 | 0.64 | 0.55 | 0.39 | 5.71 | 0.09 | 0.14
13 |XK-54 | Hefk [ 0.62 | 1.13 [49.48 | 0.73 | 0.09 | 0.09 | 43 | 37.0 | 7.42 | 5.40 | 0.20 | 0.16 | 3.28 |171.50|26.71 | 1.04 | 1.15 | 0.06 | 0.40 | 7.52 | 0.09 | 0.19
14 |XK-56 | ik | 0.84 | 1.19 [48.18 | 0.64 | 0.10 | 0.11 | 33 | 11.9 | 4.08 | 2.10 | 0.20 | 0.09 | 4.20 |150.00|25.92 | 0.26 | 0.88 | 0.05 | 0.65 | 6.73 | 0.10 | 0.18
15 |XK-57 | ek | 0.24 | 0.75 [51.08| 0.60 | 0.06 | 0.05 | 23 | 15.5 | 4.60 | 1.30 | 0.20 | 0.09 | 2.04 [133.70|13.05 | 0.24 | 0.93 | 0.05 | 0.43 | 6.73 | 0.06 | 0.16
16 |XK-58 | etk | 1.13 [ 0.72 [50.05| 0.58 | 0.16 | 0.23 | 17 | 7.4 |5.12 | 2.50 | 0.20 | 0.10 | 8.02 |160.40|41.41 | 0.34 | 0.69 | 0.05 | 1.15 | 6.43 | 0.10 | 0.09
17 | XK59 | Btk | 0.57 | 0.54 |51.57]0.67 | 0.17 | 0.06 | 20 | 9.6 [29.38] 3.50 | 0.20 | 0.09 | 6.53 [236.20|37.27 | 0.23 | 0.60 | 0.05 | 0.54 | 5.53 | 0.06 | 0.14
18 | XK-60 | Btk | 0.98 | 0.45 [52.21]0.40 | 0.22 | 0.09 | 26 | 8.8 | 7.93 | 3.40 | 0.20 | 0.06 [10.91 |175.10|52.93| 0.49 | 0.62 | 0.05 | 0.56 | 7.92 | 0.09 | 0.15
19 |XK-61| Hefk | 0.37 | 0.30 {52.56| 0.43 | 0.11 | 0.02 | 35 | 9.8 |3.97 | 1.60 | 0.20 | 0.11 | 5.86 |231.40|27.81 | 0.26 | 0.60 | 0.06 | 0.89 | 6.23 | 0.06 | 0.16
20 | XK-62 | Bk | 0.59 | 0.21 {52.41[0.19 | 0.08 | 0.12 | 51 [ 16.5 | 8.84 | 1.10 | 0.20 | 0.08 | 4.79 [151.50/19.13 | 0.24 | 0.62 | 0.06 | 0.54 | 5.23 | 0.06 | 0.29
21 |XK-63| ¥tk | 1.05 | 0.39 |51.39]0.33 | 0.21 | 0.09 | 29 | 13.9 | 9.11 | 1.00 | 0.20 | 0.06 [12.38|189.10|58.50 | 0.30 | 0.65 | 0.06 | 0.54 | 4.93 | 0.08 | 0.21

FEELFS 1~ 12 B LI 2942 B 23 BIHRLE 513 ~21 BUE #h 1L ZK4425-11, 5§07 . AL O5 \Fe, 03 ,Ca0 MgO K, 0 Na, O H% , HAh L N x 10 7, CaO MgO HNERFRIA KL/ Hrah
B HAR R EEBAHEE R . TR DA b T O, 43 BT i ALy O3 (Fe, 05 (K, 0 Na, O Zn g ICP-AES , #HX 1R 243318 3.0% 3.0% 2.5% 3.0% \7.8% ; HoAt ot = N
ICP-MS, #HR% R 2 <15% . Geit ke b4 Ca0 + MgO >40% |,
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Table 3 Rear earth elements data of the wall rocks and ores in the Xitieshan lead—zinc deposit

VA AR5 = La Ce Pr Nd Sm Eu Gd Th Dy Ho Er Tm Yb Lu SREE La/Yb | dEu 5Ce
XK-30| &R A E s THCE 35.50 | 76.46 | 8.24 [29.23 | 5.72 | 1.29 | 6.07 | 0.95 | 5.59 | 1.06 | 3.10 | 0.52 | 3.15 | 0.47 | 177.34 | 7.64 | 0.71 | 1.03
XK-31| JKEB A 5 R 248 2 7 A TR | 23.25 [ 51.49 | 5.72 [19.05 | 3.43 | 0.63 | 3.16 | 0.42 | 2.17 | 0.38 | 1.09 | 0.19 | 1.22 | 0.20 | 112.39 |12.89 | 0.61 | 1.04
XK-32 | SRS (& #e4km) 1.32 | 2.80 | 0.36 | 1.25 | 0.27 | 0.06 | 0.28 | 0.10 | 0.29 | 0.05 | 0.16 | 0.10 | 0.17 | 0.10 7.32 5.33 | 0.72 | 0.96
XK-33 | JREURT L RIS 7.17 |13.78 | 1.70 | 6.10 | 1.24 | 0.47 | 1.29 | 0.22 | 1.24 | 0.24 | 0.72 | 0.12 | 0.74 | 0.11 | 35.13 | 6.60 | 1.20 | 0.91

g XK-34 | SRR B A 12.42 [ 23.79 | 2.83 [ 10.23 | 2.02 | 0.50 | 2.10 | 0.34 | 2.04 | 0.38 | 1.07 | 0.17 | 0.94 | 0.14 | 58.97 | 8.91 | 0.78 | 0.92
4 |XK-35| Ak 10.89 | 21.04 | 2.68 | 9.39 | 1.79 | 0.60 | 1.85 | 0.30 | 1.70 | 0.31 | 0.90 | 0.15 | 0.94 | 0.15 | 52.69 | 7.84 | 1.07 | 0.90
E%] XK-36 | £ R A 2.84 | 4.74 | 0.61 | 2.11 | 0.41 | 0.18 | 0.42 | 0.07 | 0.36 | 0.07 | 0.18 | 0.10 | 0.16 | 0.15 12.38 | 11.82| 1.39 | 0.82
Bt |XK37| &R 2.10 | 3.52 | 0.48 | 1.65 | 0.35 | 0.15 | 0.34 | 0.06 | 0.32 | 0.06 | 0.18 | 0.10 | 0.15 | 0.15 9.60 9.36 | 1.43 | 0.80
% XK-38 | Sk B A 2.38 | 4.36 | 0.57 | 1.89 | 0.34 | 0.10 | 0.31 | 0.04 | 0.23 | 0.04 | 0.12 | 0.10 | 0.13 | 0.15 10.76 | 12.84 | 1.00 | 0.87

2 |XK-39 | JBIRR A @8 AR A 1.63 | 2.35 | 0.34 | 0.98 | 0.19 | 0.12 | 0.20 | 0.03 | 0.17 | 0.03 | 0.10 | 0.10 | 0.10 | 0.15 6.50 11.41 | 2.04 | 0.72

% XK40 | R [ ok R 4.10 | 7.36 | 0.96 | 3.57 | 0.86 | 0.88 | 1.16 | 0.22 | 1.39 | 0.31 | 1.04 | 0.18 | 1.19 | 0.21 23.43 2.33 | 2.86 | 0.86
XK41 | 5 A aHok R A 1.83 | 3.20 | 0.44 | 1.45 | 0.28 | 0.10 | 0.30 | 0.10 | 0.26 | 0.05 | 0.15 | 0.10 | 0.14 | 0.10 8.48 8.99 | 1.05 | 0.83
XKA42 | J5 R 1 ok A3 3.00 | 5.57 | 0.74 | 2.64 | 0.54 | 0.19 | 0.55 | 0.09 | 0.47 | 0.08 | 0.21 | 0.10 | 0.16 | 0.10 | 14.43 |12.56 | 1.15 | 0.87
XK43 | R B ek 5 2.63 | 5.08 | 0.71 | 2.48 | 0.57 | 0.16 | 0.61 | 0.10 | 0.56 | 0.10 | 0.27 | 0.10 | 0.23 | 0.10 13.70 | 7.83 | 0.89 | 0.87
XK44 | R HOR R 2.51 | 4.40 | 0.59 | 2.22 | 0.52 | 0.20 | 0.61 | 0.11 | 0.68 | 0.13 | 0.37 | 0.06 | 0.31 | 0.10 | 12.81 | 5.40 | 1.18 | 0.83
XKA48 | # ik b SRJe A7 9.44 |20.07 | 2.56 | 9.90 | 2.47 | 0.64 | 3.01 | 0.58 | 3.51 | 0.69 | 2.08 | 0.35 | 2.13 | 0.33 | 57.76 | 3.00 | 0.76 | 0.96
XK49 | SRS T A AR 116.92 [35.53 | 4.37 [16.51 | 3.77 | 0.94 | 4.09 | 0.70 | 4.22 | 0.81 | 2.45 | 0.42 | 2.65 | 0.43 | 93.82 | 4.32 | 0.78 | 0.96
XK-50 | JK 1 €2, o bR o 25 24 17.05 | 41.81 | 5.19 |18.73 | 4.06 | 0.73 | 4.19 | 0.79 | 4.84 | 0.93 | 2.91 | 0.51 | 3.24 | 0.55 | 105.54 | 3.56 | 0.57 | 1.05
XK-51 | JK (3 €6 itk i s 4 14.63 | 35.98 | 4.39 |15.69 | 3.33 | 0.51 | 3.00 | 0.48 | 2.72 | 0.50 | 1.52 | 0.27 | 1.80 | 0.28 | 85.10 | 5.51 | 0.51 | 1.06

s |XKS2| IR E G R RR s 28.64 | 69.07 | 7.72 |27.34 | 5.36 | 0.77 | 4.79 | 0.74 | 4.23 | 0.74 | 2.17 | 0.38 | 2.20 | 0.30 | 154.46 | 8.83 | 0.49 | 1.09

K |XK-53| JK— KGR ck il ds 4 | 22.33 | 51.79 | 6.21 |22.42 | 4.40 | 0.74 | 4.06 | 0.66 | 3.62 | 0.65 | 1.97 | 0.35 | 2.20 | 0.33 | 121.74 | 6.89 | 0.56 | 1.03

j XK-54| R KHE 3.93 | 7.51 | 0.98 | 3.50 | 0.75 | 0.40 | 0.75 | 0.11 | 0.62 | 0.11 | 0.31 | 0.10 | 0.29 | 0.10 | 19.47 | 9.21 | 1.73 | 0.89
2 |XK-55| JK £ R R i s 24.53 [ 57.02 | 6.68 |23.87 | 5.36 | 0.80 | 5.09 | 0.91 | 5.18 | 0.92 | 2.69 | 0.48 | 2.89 | 0.42 | 136.85 | 5.75 | 0.49 | 1.04
2 IXKS6| [ bk Ao B 2.77 | 4.99 | 0.66 | 2.32 | 0.50 | 0.18 | 0.64 | 0.12 | 0.69 | 0.14 | 0.41 | 0.07 | 0.41 | 0.06 | 13.95 | 4.61 | 1.02 | 0.85
} XK-57 | @EHOR AT 2.06 | 3.48 | 0.49 | 1.72 | 0.34 | 0.19 | 0.38 | 0.06 | 0.34 | 0.07 | 0.22 | 0.07 | 0.22 | 0.06 9.72 6.22 | 1.73 | 0.80

B IXK-58| K etk R H 3.93 | 6.61 | 0.92 | 3.52 | 0.79 | 0.28 | 0.83 | 0.13 | 0.79 | 0.15 | 0.45 | 0.07 | 0.44 | 0.06 | 18.98 | 6.09 | 1.14 | 0.80

L Ixk-s9 KEA— A EYOR R 2.72 | 5.06 | 0.68 | 2.51 | 0.47 | 0.15 | 0.49 | 0.07 | 0.42 | 0.07 | 0.21 | 0.07 | 0.20 | 0.06 13.18 | 9.14 | 1.00 | 0.86
XK-60 | JK [ B UK A 4.51 | 6.97 | 0.98 | 3.60 | 0.78 | 0.28 | 0.87 | 0.15 | 0.87 | 0.17 | 0.52 | 0.07 | 0.50 | 0.06 | 20.35 | 6.11 | 1.10 | 0.76
XK-61 | K Ok KA 2.66 | 3.26 | 0.56 | 1.95 | 0.41 | 0.19 | 0.49 | 0.08 | 0.50 | 0.10 | 0.30 | 0.07 | 0.28 | 0.06 | 10.92 | 6.51 | 1.34 | 0.61
XK-62 | H AUk KBS 2.86 | 4.98 | 0.67 | 2.19 | 0.43 | 0.18 | 0.45 | 0.07 | 0.41 | 0.08 | 0.24 | 0.07 | 0.23 | 0.06 | 12.92 | 8.35 | 1.30 | 0.83
XK-63| [ @RI H 4.34 | 7.93 | 1.03 | 3.58 | 0.74 | 0.27 | 0.70 | 0.10 | 0.59 | 0.11 | 0.31 | 0.07 | 0.33 | 0.05 | 20.16 | 8.88 | 1.21 | 0.87

T AR R PG BT 0 2005 AR50, A3 s ICP-MS 4G i FR 0.1 x 10 = KiXfiR 22 10% , ERIRIEHE o
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Fig. 5 Geochemical section map of ZK4425-11 and 2942-23
Mg0/ (MgO + CaO) {H15 SREE Jyh BRIt A4 28 AR D G MR e i o 20T SA57 . AU AT st Bl i O, 7347 7 25 ICP-MS,
REERN (ng/g) o LIA25 BIHRE Zka425-11 B4 4L, th T8 2 R A 005 I sp 7R S 1 3w iy B 7R o BB B L 7T I 360m; 1426~
RATRARZ ARG T :2942 B 23 WERETIE 1T (2942-23) , R HALARON, T 38 i vU N, 0 I 40m s YRR O 2 ARG, B
P e I—FAPCRHL s 2— KT OAHPRCELS 5 3—HYEEI (A (ZK4425-11 J9HeReT;2942-23 ZAHPIRG") 5 4—RIBCIR A5 5—

Hofdeha

Analysis method: ICP-MS,TI, B, REE in (10 =6. Upper: the section of ZK4425-11, the position is contrary to that in Figure 3 because of con-

verse of the strata, length =360m, the ore body is of irregular shape. Down: the section of pit 294223, length =40m, ore body is of bedded. 1—

white massive marble; 2—grey banded marble; 3—lead—zinc ore-bodies ( massive ore in ZK4425-11 and banded ore in 2942-23) ;4—stockwork

rock ; S—sericite—quartz schist

IR OEB AR, A S R R ol AR
204223 T I HLR AR FEA K
3.3 C.O0 EfHskE

X} 2942 Bz 23 LR ERIREVERD R AR AR IR R
FAFHORK LA P iy L0 R 2R B 45 - an
T4, R KRB A . FEah XK-33  XK-34  XK-
36 XK44 JE 454K (Z280) 9718 0. 5m 2m Sm F
34m, §"0 = 10.1%0 ~ 12.5%0, 8°C = - 0.9%0 ~

A (E4),

0.2%0, Wi 4, Bl N2 — LE 2
7, RFLE B AP IR—— IR, 6" O & ik /1N, 67 C
AR 2%, SR IR S B s o
3.4 Sr[EIEMBEKEEFE

WA AT S/*Sr =0.7146 ~ 0. 7147 ( 3
4), S8 R A R A AR A Y Se/
SOSHE B E, KPS Y St/ Sr =0. 7113 ~ 0. 7148, [&
Fon XK-31 4, S Wi viig AR Y 52 J2 Btk R B
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F stockwork r %Wﬁ%ﬁwa
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La Ce Pr Nd Sm Eu Gd Tb Dy Ho Er Tm Yb Lu

La Ce Pr Nd Sm Eu Gd Tb Dy Ho Er Tm Yb Lu

K6 Bkl RAH S AR K4 £1 REE JpAi 141 fi%
Fig. 6 The REE pattern of the marble, stockwork rock and ore in the Xitieshan deposit

HT AR p ORI B A1 {651 B Boynton (1984 )
The data of chondrite from Boynton( 1984 )

(2942-23 FlTfT) ™ Sr/™ SeEAR T 55 48 W kiR ik Ay

=5 = NI 18} 7 A3 R 4 —i/TJ‘i/[:\A
(R J5E 2 ORI (ZK4425-11 FTH ) o P 2% 7] TH 722
A SAN TR, 294223 FIHEZ O A Fofi b, THCE 4.1 BREBEAEATERBERER, 2BR

M7k 5iEkELEERB Y
RIREL AT 2 BB T A BOR IR R s, &
FR A R IR H AR UL, INZR W RV RE 0 PR A

— AR A AR RS —— SRR
HUE " Se/% Se{ELZR W AR, B4R 0T A PR i 1 S
o ZK4425-11 F AL LR o
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TRNE S VRN R A (EEE#5%,199%) ,
McArthur River ,Mount Isa #5824 14 [l A B KiE
AOUT BB 1R 2h %5 ( Chapman et al. , 2004 ; Perkins,
1997) . Bk Z 1 B 550 & B, SEDEX. R Gt Hh A
TEAT R 1) 5 B VR T G O BRIR 810 W sk R R
L FEEEHaE(O) BB A %, W SRS
ML A S DU e A (B 4%, 1999) . )
M—2= 5298 (D K 2 ,2005a; Ma et al. ,2004) T 4%
MR B = I8 TR TP 88 = A (LT A5
2005b) R Ly X (32290 R, 2001 ) 19 2R T Ji | o 7%
HVES U IR B E = s PG O 58 A4,
2003 ) (KL AT AR B b X5 HeR R A A B
Flz o (39 3% ik 55, 2004 5 i % % 45, 1986 ) 4545,
Cooke %5 (2000 ) ¥ SEDEX " JK 43> McArthur %45
AN Selwyn ( Sullivan ) B B, 57 & & K &k R ik
L AR BRIRE D 1 Sullivan, 5K E kA
W AT5 R J5 A7 (Lydon,, 2000)

By PR S ST I 11 5 e e T () T,
] BA AR OT R Rl = AR AR, — D T s 58
B 3 5 s i P R B TORR BT 3 S A L 5
G, o5 — D7 ThI Sz e 8 AT 9 1) ) T B s
HRASRARIE , AR08 v LA Y ) 1T 294223 (23 £5)
ERFRIE IR TR A ) i ZK4425-11 (25 2&) AHEEAY
JUE K [A) B, 33 B A2 1k i B v 5 ] oh — sk
SEDEX {4 % i A2 A5 s AL

Whitehead 2% (1996 ) . Davis 2% (1998 ) Xt 7 2
Castellanos HiByERH™ KA ST K3, B IARTE B, 0%
BER ) MgO/ (CaO + MgO) B #rii/ ], Sr 75 4
. B HE BB TR R LR , 1R £ SEDEX
YRR R AR B S A A HL A, 72 Sullivan
PR, B AR A AR TP S A R A B AT (Lydon
et al. , 2000; Jiang Shaoyong, 2000) , #5%&k1L#" K
RIELE ) B & 5w Eafimib, o 7 e o i
TEB TR , WUPKR A2 b B & sy, Wtk —
AR B S e 3T 2R S84 TE A B R o

Large 45 (11998 ,2000 ) X} JZ AR 5" PR b BR AL ¢ 53
BT, KGR 2R AR A AE W] R 1 Zn—Pb—
TU RS o TU IR R B B8 3 b 7K A48 7R T8 3R, AU
T IR e 75 A I e ) T, AR SRR AR |
WA RIS AR TE R T1 S o Ak, g
FIF ] ZK4425-11 EARAHUR RIS h BAR K B A
Z R AR Z AR A (B RPN I oK & BEH
) T S, AT R A 2 WA, BEHTEREZ AR
WHIE I IR R BT IZ I B8, Wi
SOYEE BT 1 BT AR S 1 VRIS ) A B OB S
BRI U o

IEH VTR BR 48 7 2 REE /A £ 232 K
REE ZH 85 W, 1F H i K #i + 3% 5 40K ( De Baar
&, 1985) JFAIRIT Ce 574 (Eu W AU, T
MR & A B E & & 1Y REE ( Michard, 1989,

T4 FHLF K S C.0 B EEHK
Table 4 The Strontium, Carbon, and Oxygen isotope composition, Xitieshan deposit
S STV 613C\'—PDB
e | M5 HORE Fay i 87Sr/%0 Sy () 8" Ogyow (%0)
1 XK-31 | 2942 B 23 4% | KB = 05 i THCAE 0.797776 =0. 000085
2 XK-32 | 2942 23 4k HURESer A (& k) 0. 716960 = 0. 000054
3 XK-33 | 2942 thif 23 4% FUURT LRI 0. 712438 +0. 000060 -0.9 12.5
4 XK-34 | 2942 th B 23 & S RS 0.712762 =0. 000054 0.2 12.2
5 XK-36 | 2942 g 23 % SR KR 0. 713269 +0. 000067 0.2 11.6
6 XK-38 | 2942 Hj 23 £ PN ko 0.711308 0. 000071
7 XK41 | 2942 thfg 23 4% JEE IR A PO R 3 0.712382 +0. 000094
8 XK44 | 2942 ;23 £ JEER A B YOR KB 0.711814 =0. 000057 -0.2 10. 1
9 XK-51 7K4425-11 TR 9 G o IR T A o 2 0.713608 +0. 000043
10 XK-53 7K4425-11 TR 23 £ I Ji AR o A 2 0.717233 0. 000056
11 XK-57 ZK4425-11 [ {8 Uk A 0.711849 0. 000051
12 XK-61 ZK4425-11 YRELER SNt e 0.712316 +0. 000051
13 XK-63 ZK4425-11 MOk KA 0.715207 0. 000225
14 | TXK-16 ZK4425-11 YOlREV B 1, T iR 0.714627 +0. 000064
15 | TXK-17 | 3002 B9 & YURESEE0 A, I il 0.714784 +0.000101

T+ Sr A& H A% Dol SRR B 3 H 0 2005 4R % , 4371 %% : ISOPROBE-P( GV instrument Ltd. UK) ;C .0 [F4 Z i o [ 5 R
SEBEH TR YEAIST BT 2005 AFIAE , 40 R FBERR 1L , %l MAT-253 , 45 %R ZEAET 0. 2%0, 1 ~13 SAE S Sr [ & x4 hy 4
AR HCL (2M) % 8E 514 ~ 15 SRR LI RE X4 0 7 A0 5000, R BRI
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Klinkhammer et al. , 1994) , Ce S8 A i, %4 1E
B Eu 38 La/Lu > 1, BRI WA RN E

LREE {’Eﬁﬁ,(g La

Lu)mmm " (Lu)a‘m
E—ERE LIS MK Eu 58 R0,
kiR EL A Z REE s{Z 80 HA Eu i3, %)
BRILE™ RAKBA A N2 000 E, Ff 4 SRR, 43
SIS, 7 Ce TR AR5R , 1E Eu S0 0k 55 , # S e s
XK 5K ACHAE - . T RO A0 IR A o
FUSZ W b K 52, b AR HOR R A B 22 S ke
K YRR A

P20 DU IR K 8™ O = 25%0( Veizer
et al. ,1999) , 8 &k L & FK & & vh A T 9 80 =
14. 0%0 ~ 15. 38%0, KIP 56" O AR T 1F % YT ARk IR
AR, 6" CHIE R HCO, AR (HABE T
IEF AR A . C.0 FAL R MFE S 5 nEXR
Sullivan & RAAML, 7E Sullivan £ 25 22 R0 (4 1 71 T
e, R B, 5 R A6 OB 15. 2%0 [ & 13%o,
8" CHy - 8%07F % —T%o( Taylor et al. , 2000) ; £ %k
LA™ R AR A S/ Se{E AR A T 1E % WA VTR
([N Rt I TN A 2 X AW U R I AL 6
Y St/ SeE 24 0. 708 ( Veizer et al. ,1999) , 3%
B 235 b r g SR B 1) 1 R TR AR DO A IR R 5
0.7082 ~ 0.7083,8"0 = 23%0 ~ 25%0 ( IT.1% H= %
2002; A 7R 45,1998 ) , K f s 5@ R gl T A Bk
W RE 1 S R 40 B 37 AR B A ™ S/ ™ Sef
30 ERE Y St/ Sr =0.7147 ~ 0. 7684, 5 K 2
WA RAHAL, S B{E A 0. 7202, Hrbofy e (i A4 4
EAFBIE A 0. 7153,

WHRILE WMIEICE REE DL & C .0 Sr 4 5E 7]
PLR BIWFIE I St B 2k LA A R 3 IR T v AR
TURRIY 1), AN 56 42 [A] T p K TUAR, Tt el 7K 55 7
IKIL[EE T4, — o3k H K, — 40k
FGK . 27 DAL YRR 6 P 5 A1 38 Se/% S
=0. 7147 fCER /K4 TT , LA BRI 55 HLAR 237 1 B8 g 22
I UURBUR IR £h -2 Se/% Sr = 0. 7082 {7 K
Ui oG, THE LT R KB R B K432y
hi 32% , 3k [ KK 29 ki 68% . KILAMN T E
b VK A S R B T R 5 WA A P R B A TR S o
4.2 AXEEMIGHARBERIRERES

BB LT IR & B B BN 56 B 1 HE IR TR &
48, KR AR A B 38T K i s AR, AR
HE KRB TEA, 730 T 5500 ) R B 2 W 1
RS I3 11 7K -5 KA EAE B =, B AT £

(Wood,1990) , Ff

R R B 4 8 A1 T 190 JDICER kA2 i3 g — 00 (P8
P 4) |, JEEHE [ 6 Ak i 3, 76 T Ak A HROPR DR B v T
FAARZ R B R, JZ2 AR 0K W T S gt 4k
XS AR H AR, TN SR Sullivan HYREGT K, 18
Sullivan #" R kA0 YY) FE 2 ffA 52 EH DT
BURBRIR # & (Lydon et al. ,2000) o P, ¥y M fik
ARPAS A A AR — S5 A KO I 2km /Y [ A= 7 )2
(F1) , RIS I3 B — I () ARG TR, 25
2B P R B AR5 R A AL, R iX
— bl T BEAFTE — 2% FUASORE X /0N 114 ] A= 1 )2 (
4).

By R 1L R B Y TR 15 8 3 e K VR T
K, MBI A JICHR Tl A2 5 O A7 A S e %
DX A A B R B TR R GE . HETA B
BEPED R 2O 2R, S B R LT R PR
PEWHERY 374 DL B, 0 AT TR T . IX B IR AN [
T AR LR KA SEDEX FYEERT K, 3% 565 IR
W AR H BUR H 55 I TE AR 2 4E ( Sangster, 2002 )
BEPED IR A BBl 32 20 AR U A R G A i 2R
A LTI S e 5 4 1L DX ATD 9K B R i 4k
W1, TR H bt kB A RLURIRE
B 2 AREVEE A, 2 R AT AR 1 B S 20 A1 Y
HuIX o 2005 4R, TEB LA R AR B AR Y 03 #j#R
LU RIS I KA, BRI T 50 )R B
200m BYRARETEFI 1A, O & Bos BRI
J1o TEIE TEAREEMI(7 ~25 28) TR J2 K FA (B
AR K E R (] 4) 5 2A —E F AR R PUR
YRR AT T o

5 Zig

BIERILE PR AT A AR e B BRI RS,
REL W F =4, S M8 3 i 7K 5 75 1 AR
VERTRZ W AE R o X BRI RO B 1 3t e b Bk
EE W FEE st B s A A (R iR ik A2y )
B, RIE UL 25 R 2R i R — R
FIAEAL 3 5 B T RS R A — 2, K S
SRR AT NG . ML TSR], KRB 2
WAL I K BRI RE R, oK IR B ER 3 205 173, KRB
SR AT FE B A T T BT

BRRILIERDTR R G R TSR, B0 AR
ILHE a—b S BARLEAEMEN e, LR R i A2 AR
P87 TEL A S R P 2 (] A W7 J2 K R A 2 ke, [ BSF 412
FAAEDS— 7 1) LR R A= T J= , L[] i 29 35 R B 5
BA PR . B ER LR PR W] REAF T LR R
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(4 JZDRAT A, A i T vl B A — LR E 24k
ARSI RS

Bt B R LT PREF P T AR 1], 2 g Se A
Rt TR B R E A R SR T
HEACARCLE I 22 T7 46 . A8 R A7 R A o

O VEERE B AT B2 ). 2003 75 348 W TG M 8 kL Y ERDTR
3062 AH Be LU A BE I A A A

O skilizy, AN, LM 2004 BIERIATEEDT R BLE 4F I RO A
B ERALZA O (RHIHIR S ) -
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Study on Marble of the Xitieshan Lead—Zinc SEDEX Deposit, Qinghai
Province : Interaction between Exhaled Brine and Seawater

ZHU Xinyou" , DENG Jiniu” , WANG Jingbin'’, LIN Longjun" , FAN Junchang” , SUN Shugqiu®
1) Beijing Institute of Geology and Mineral Resources, Beijing, 100012
2) Western Mining Co. Lid. , Xining, 810000

Abstract

Xitieshan lead—zinc deposit is located in north margin of the Qaidam basin, Qinghai Province, originally con-
tained about 50 million tones of ore with a grade of 8% Zn, 10% Pb. It formed in a rift basin at the Ordovician pe-
riod. The marble distributes about 2km of length in NW—SE and 1km of depth. The orebody can be divided into
two main types: unbedded and bedded ores. The unbedded ore-body occurred discordantly in thick marble that
formed in exhalation sedimentation, which contributes more than 3/4 of known lead—zinc reserves, and consists
dominantly of massive, coarse galena, sphalerite, pyrite and ganuge minerals, and abundant hydrothermal eruption
and vent breccias. The bedded ore-body occurred near concordant banded marble. An exhalation—sediment system
has been found in the deposit, including feeder channel-stockwork altered rock, vent-proximal-unbedded ore-body,
thick marble and vent-distal face-banded bedded ore-body with banded marble. The two sections reflecting vent-
proximal and distal are studied. From base of the marble upward, the contents of Al,O,, Fe,O,, Sr, B, Tl and
MgO/ (CaO + MgO), Na,0/(Na,0 + K,0) determined by ICP-MS analysis decrease slightly, Sr/Rb and Sr/Ba
ratio increases significantly. REE contents, 8Eu and 8Ce of marble decrease in the upper part of the section.
8" Ogyow =10. 1%0 ~12. 5%0, 8" Cppy = —0.9%0 ~0.2%0 and *'Sr/*Sr =0.7113 ~0. 7148, and all three at the
both sections lie between that for Ordovician marine sedimentary carbonate and that of hydrothermal fluid estimated
from calcite of ore,*’ St/ Sr=0. 7146 ~0. 7147. The studies of geology and geochemistry suggest that the marble of
the deposit is a result of the interaction of exhalation hydrothermal (brain) fluid with seawater, more seawater takes
part in the reaction in the upper part of the section, and more brine in the lower part. The calculations or the ratio
of seawater( Ordovician) and hydrothermal fluid in the forming of carbonate gangue, based on the Sr-isotope of the
marble , show that mixtures containing about 2/3 hydrothermal fluid during the deposition, which suggested that the
deposit found is only part of the SEDEX system of vent proximal. The ore-forming was inflenced mainly by hydro-
thermal fluid(brine) and less seawater. Two grow faults are recognized, one occurred along the stockwork, and the
other in about line 25. They restricted the sediment of sulfide and marble (or carbonate ). It suggested that there are
giant reserve of bedded lead—zinc deposits having not been explored, some of the deposit (lead—zinc ore bodies)

distributes a large area exceeds marble.

Key words: lead—zinc deposit; marble; sedex; REE; Sr-isotope; Qinhai Province
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