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Abstract

The Batebakebulake iron deposit in the Altay Orogenic Belt of Xinjiang is hosted in the metamorphosed vol-
cano-sedimentary sequence of the Upper Silurian-Lower Devonian Kangbutiebao Formation. Orebodies occur as
stratoid, lenticular and irregular forms, and their distribution is spatially associated with skarns. The REE geo-
chemical characteristics show that the wall rocks (amphibolite, leptynite, leucoleptite) in the ore district have
similar chondrite-normalized REE patterns which show enrichment of LREE, similar to those of the tonalite,
suggesting that wall rocks have a clear genetic link with the tonalite. In addition, most of the ores and skarns have
similar chondrite-normalized REE patterns which show enrichment of HREE. The &S values of sulfides range
from 1.4%o to 4.8%o, with an average of 3.57%o. The S isotopic data, together with REE geochemical characteristics,
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indicate that the metallogenic material was derived from the basic volcanic rocks. The skarn probably resulted

from the interaction of post-magmatic hydrothermal fluids with volcanic rocks, and the formation of magnetite

was associated with the retrogressive metamorphism of the skarn. The deposit was formed in a weak reducing-

oxidizing environment.

Key words: geology, iron deposit, skarn, sulfur isotope, REE, Batebakebulake, Altay
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Fig. 1 Simplified regional geological map of Altay orogenic belt and iron deposits distribution (modified after Yang et al., 2011)
I—Quaternary sediments; 2——Jurassic coal-bearing rock series; 3—Carboniferous volcaniclastic-sedimentary rocks; 4—Devonian (metamorphosed)
volcaniclastic-sedimentary rocks; 5—Middle—Late Silurian meta-sedimentary rock intercalated with volcanic rocks; 6—Middle—Late
Ordovician metamorphosed volcaniclastic-sedimentary rocks; 7—Middle-Cambrian—Early-Ordovician metamorphosed sedimentary rocks;
8—Sinian-Cambrian meta-sedimentary, meta-volcanic rocks; 9— Triassic—Jurassic granites; 10—Devonian—Permian granites;
11—Ordovician—Silurian granites; 12—Fracture, inferred fracture; 13—National boundaries; 14—Geographic name;

15—Lead-zinc deposit; 16—Large/medium/small iron deposits
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Fig.2 Geological map of the Batebakebulake iron ore district (modified after Zhang et al., 2010)

1—The first lithologic section; 2—The first layer of the second lithologic section; 3—The second layer of the second lithologic section; 4—Tonalite;

5—The iron orebody and its serial number; 6—The location and serial number of geological section; 7—Attitude of strata
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Fig. 3 Features of wall rocks, ores and skarn from the Batebakebulake iron deposit

a. Hornblende-plagioclase leptynite; b. Epidotized hornblende-plagioclase leptynite; c. Contact zone of leptynite and skarn; d. Garnet skarn; e. Magne-
tite ore containing garnet and pyrite; f. Skarn containing magnetite; g. Epidote skarn containing garnet and magnetite; h. Strata; i. Contact zone of

amphibolite and leptynite; j. Garnet skarn; k. Magnetite metasomatic garnet and diopside; I~n. Epidote skarn; o. Hematite in the magnetite
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1—Leucoleptite; 2—Garnet skarn containing magnetite; 3—Diopside skarn containing magnetite; 4—Lenticular magnetite orebody;

5—Lenticular garnet skarn; 6—The magnetite orebody containing epidote and garnet; 7—Fine particle magnetite orebody;

8—Epidote skarn containing garnet; 9—Epidote skarn containing magnetite; 10—Hornblende-plagioclase leptynite
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2.16~2.86,(Gd/Yb)=1.14~1.54, B R 5% H o £ 4H
PR 53 S AE AR X F M £ oo R4 B 58, SEu=
0.30~0.35,8Ce=0.84~1.01, HLaf 4 1 S , 13 55 i 5+
WL F IR B I A V I (B 5¢) .

TR R 5 S TR Ui a8 T 15.34%
107~347.04 107, 4% £ 5 [l # K . LREE/HREE=
0.22~3.94, (La/Yb)=0.03~4.96 , %% 5 i + 70 £ 6] 1
KT Ay SAE, (La/Sm)=0.20~2.33, (Gd/Yb)=
0.20~2.17, £ W5 EH Lo RHANIBE KL T 5
SAEHL, 8Bu=0.87~3.04 , Z2 $0AF i HL 1E £ 5% & o 59
TR o 8Ce=0.94~1.00 , FF & 55 i 5 2 Jo4ili =
([ 5d).

8MF W AT FE AL A 1 T R B A T 3.55%107%~
3479 x 10°, LREE /HREE=0.26~1.96, (La/ Yb)=
0.11~1.36, 7E M L ou R AL /15 X & (& Se) h BAT +
AL LT R LA, RN EG TR A
X e B T A T B AR, (La/Sm)=
0.50~3.82,(Gd/Yb)y=0.15~0.83, % . H i + L KH N
HA I S AE R . 3R IEH 7% (SEu=1.12~
1.24), 54 24 5% (SEu=0.58~0.88 ) , ZHUHE i H
A 59 7050 5 (8Ce =0.69~0.92, [ BTB13-11 ¥ i
8Ce=1.03),

6 AWM FAFERME TR AETHT
17.17 x 10~80.33 x 10°, LREE/HREE=0.11<0.66,
(La/Yb),=0.00~0.16, & M | HE# L n R ZH K 4L
TR SVER 1M T E A E L R o
REL A (B 5D, BRI ER LT R AR EE, B
s 1 TG R AT B ZE MR . (La/Sm)y=0.03~0.39,
(Gd/Yb)y=0.25~1.02, %% . FEH + 70 R 4L N8 &k A

SAEF, 8Eu=0.51~1.06, 8Ce=0.66~1.09, K £} 55
UIke B I EE R o

DU AREM R Lot R BB AR K
(147.26x 1075 11 868.74x10°) ., LREE/HREE Jy 2.34
F116.19,(La/Yb) ok 2.34 F142.13, 52 (HEH 10
KRR T B SR 5B, B R o R A XS
WAL o R B O A T R AR T
A (8] 5g) . (La/Sm)y M 0.20 F13.81, (Gd/Yb)y
49 6.33 Fl 11.32, 4% Fffi + o0 R 4 N & A5 AR
FH. S8Eu N 0.86F11.79,8Ce N 0.92 §10.95, 55 11 £ 5+
B IE B SR SO

6 NK AN TR ELT
102.52x107°~190.20x 10 2 [i] , LREE/HREE=3.29~
7.12, (La/Yb)=2.46~7.24, (La/Sm)=1.90~3.03, (Gd/
Yb),=1.03~1.68, 8Eu=0.11~0.35, 8Ce=0.61~0.95, %
W% M 0 R Z A5 AR AR LSS M TR
B 432 Ry e s T 2 AR X AR B A S (18] Sh)
58 FUBA SR L S8 B A SR (R AR RS, 2011) .
4.2 WHMEMESTER

10 4HRE 5 TP B KA 1Y 834S {254k T+ 1.4%0~4.8%0
(%2),° ¥4 3.57%0-

51 H$TERESWFEREBEER

BT 7% 2 i 1L o LDV 2 R A A i A AR
(Bibikova et al., 1992; JE & i , 1994; Jahn, 1998;
Wang et al., 2006) , 7 2E UL 2 34 A& 28 T 4% AH 3
1A 5 A B 728 A ORS 3 5 45 ,2007) o — A

R2 BHEBEERARRY ATREAAREAR
Table2 Sulfur isotopic data of the Batebakebulake iron deposit

b= e Ak iR 8**Sycpr/%o
1 BTBK14-1 CEEE Vi) e /R EL i =t a7 =] it/ 42
2 BTBK14-4 TR AT R R T AR L/ 4.8
3 BTBK14-5 TR AR A IR A R E L/ 3.6
4 BTBK14-6 AT A A R R 7R 4.7
5 BTBK14-7 W) ZEh SIS et a7 U sl WA 2.8
6 BTBK 14-8 LR R EE O E RN I CEY i Al e s R 1.4
7 BTBK14-9 FOT AT R R T O RE R EL/ 4.0
8 BTBK14-10 T AT R R SRR T R 7208 3.6
9 BTBK14-11 R AR T AR KA 3.0
10 BTBK14-12 I IRATERAT R AR T A R A 3.6
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RPN SRS ERRE e h s 8RR Y
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Fi R F FhE T A K A (Michard, 1986; Bau, 1991;
Boulvais et al., 2000; #X £h#3 55 ,2007) . B X JE = A
IEZ e IV L2 SR WS E 2o e IV [ RO e S e
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10 A B R B [ 0 R 834S 846 T 1.4%0~
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Fig. 6 (La/Yb),-(La/Sm),diagram of amphibolites, leptynite, leucoleptite, skarns, ores and tonalite

from the Batebakebulake iron deposit
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Fig. 8 Histogram of sulfur isotope composition of sulfides from the Batebakebulake iron deposit
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