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Abstract; The Erik iron deposit is one of the biggest deposits in the Taxkorgan iron deposit belt in Xinjiang, an important high-
grade one recently discovered in West China, which has been rarely studied. To identify the genesis of the Erik iron deposit, ore
deposit geology survey and in situ LA-ICP-MS analysis of magnetite have been conducted in this study. It is found that mineral-
ization occurs at the Bulunkuole meta-volcano-sedimentary sucession. Ore occurrences are basically coordinated with those of
host rocks, and exhibit obviously stratabound characteristics. Two main mineral associations of magnetite+anhydrite and mag-
netitet calcite in variable proportions commonly occurred in the high-grade iron bodies and formed dense disseminations and
massive ores. Both magnetite grains from these two associations show constant contents of many elements including Mg (119 X
107°—313X10"%), Al (692X 10 °*—1034>X10"°), Ti (540X 107 °—840X10"°), V (3340X10 °*—3 971X 10" %), Mn
(950X107°—1160X10"°), Co (4 X107 °—=5X10"°), Ni (52X10 °*—64X10"°), Zn (84X 107 °—143 X110 %), and Ga
(26X10°—31X10"%) and similar to those of in high-temperature hydrothermal environment. It is interpreted that the high
Al, Ti, V contents, with high Ni/Cr and low Ti/V ratios in magnetites result from relatively reduced, Al-Ttrich seafloor hy-
drothermal activities under a stable sedimentary environment. The (Al4+Mn)-(Ti+ V) feature of the Erik magnetites implies a
high-temperature crystallization (300 — 500 “C). The magnetites coexisting with anhydrite have higher Ti (690 X 107°),
P (27X10 %) concentrations in average, and lower Ca (36 X 10 %) than those coexisting with calcites (Ti=574X10 %, P=
7X107%, Ca=203X10"°%). Moreover, the former are more depleted in high field strength elements of Zr, Hf, Sc, Ta, sug-

** entering

gestting them have suffered more severely hydrothermal activities and Ca contents in magnetites are reduced with Ca
into crystal lattice of anhydrites. Integrating obtained evidences, including regional geology, ore deposit geology, magnetite
composition, and we conclude that the Erik iron deposit was formed from an Early Cambrian seafloor high-temprature hydro-
thermal system. The development of the Erik iron deposit is related with a volcanic arc caused by southward subduction of Pro-
to-Tethyan Plate. The Erik iron deposit is classified into a marine volcanic-sedimentary hosted Fe oxide deposit formed at or

near the seafloor in submarine volcanic settings.

Key words: West Kunlun; Erik iron deposit; Bulunkuole Group; ore-body feature; ore genesis; geochemistry.
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1
Fig.1 Geological sketch of iron deposits in the Taxkorgan area
a s — . Sengér et al.(1993); b — )
., Robinson et al.(2012); ¢ ’ (2016) .Zhou et al.(2017, 2018) .Zhang et al.
(2018a, 2018b)
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Fig.3 Field geology of the No. IV ore belt in Erik iron deposit

3
a. [V sh. IV iC.
¢ 3b, 4a,4d).
. ( 4Ca
4f,4¢g,43), N
- ( 4f,4g>;
¢ 3a,3b),
- ; ( )
( 3b,
N ( 4b,4h,4D.
’ '(1) ’
(  4h,4k);(2)
, ¢ 4i,4D.

3
I
C 3. (YLKI1-2)
. . (  4h,41).
LA-ICP-MS s
: (1)
(YLK-T; 4h.4k);(2)
(YLK-1T; 4i,4D.
GeolasPro 193 nm + Agilent
7700x s 1077,
. (Huang et
al., 2015). N
. 60 pm,
4 Hz. 20 s,
40 s.

(GSE-1G, BCR-2G, BIR-1G, BHVO-2G
NIST610),° Fe (Gao et al., 2013). 8
GSE-1G

ICPMSDataCall0

(Liu et al., 2008).

LA-ICP-MS 1.1



9 : 3175

4
Fig.4 Geological characteristics of samples from the Erik iron deposit
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1 (107¢)
Table 1 Magnetite trace elements of the Erik iron deposit (107°%)
1
YLKI1-2-2 YLKI1-2-3 YLKI1-2-4 YLKI1-2-5 YLK1-2-6 YLKI1-2-7
Mg 267.13 119.08 152.40 171.49 153.19 181.73 174.17
Al 932.76 841.57 917.18 878.28 784.70 691.87 841.06
Si 2 409.01 1154.56 1021.93 608.21 78.89 726.26 999.81
Mn 1176.37 1028.64 1143.26 1099.52 1133.57 950.04 1088.57
Ti 600.00 600.00 720.00 720.00 840.00 660.00 690.00
Ca 73.72 20.34 — — 20.95 101.89 36.15
Sc — — — — 0.16 — 0.03
A\ 3422.70 3391.50 3260.53 3439.24 3 826.39 3970.94 3551.88
Cr 7.79 4.18 2.63 6.29 7.32 2.72 5.16
Co 3.92 4.38 4.16 3.99 3.93 4.56 4.16
Ni 55.90 45.88 55.81 50.59 64.19 54.67 54.51
Cu 0.13 — 0.80 0.21 1.12 0.00 0.38
Zn 133.46 84.46 142.58 109.81 84.71 85.42 106.74
Ga 28.70 27.48 30.60 26.56 27.03 25.97 27.72
Y 0.57 — — — 0.01 0.07 0.11
Zr 0.72 1.49 1.18 0.51 1.24 1.11 1.04
Nb 0.11 0.01 — — 0.01 0.04 0.03
Mo 0.10 0.04 0.12 0.08 0.08 — 0.07
Sn 2.02 1.49 2.49 1.81 1.92 1.14 1.81
Hf — 0.02 — — — — 0.00
Pb 1.01 0.07 0.06 0.05 0.15 0.28 0.27
Ge 1.09 0.39 0.68 0.67 0.38 1.00 0.70
w 0.13 — — — — — 0.02
Ta 0.02 — 0.01 — — 0.01 0.01
P — 7.11 30.74 — 66.57 59.15 27.26
Ni/Cr 7.18 10.98 21.22 8.04 8.77 20.10 10.57
Ti/V 0.18 0.18 0.22 0.21 0.22 0.17 0.19
11
YLK1-2-8 YLK1-2-9 YLK1-2-10 YLK1-2-11 YLK1-2-12 YLK1-2-13
Mg 185.94 198.94 258.55 242.85 200.14 313.45 233.31
Al 835.05 880.97 922.36 743.69 1034.24 923.58 889.98
Si 630.01 1243.13 870.03 1665.29 631.26 1001.04 1006.79
Mn 1 090.53 1 050.16 1159.88 1102.52 1197.40 1092.70 1115.53
Ti 600.00 564.00 582.00 540.00 560.00 600.00 574.33
Ca 84.04 182.07 95.70 563.35 88.88 203.08 202.85
Sc 0.08 0.25 — 0.01 0.26 0.04 0.11
\% 3796.86 3658.96 3340.41 3370.56 3395.92 3 445.47 3501.36
Cr 5.91 8.78 11.87 — 5.06 8.64 6.71
Co 4.28 3.93 4.08 4.37 4.07 4.14 4.15
Ni 51.74 51.98 52.84 54.80 51.95 58.49 53.63
Cu 0.84 0.83 — 0.94 1.04 0.01 0.61
Zn 87.73 103.45 102.87 88.77 109.07 115.26 101.19
Ga 27.64 26.44 27.84 30.28 30.44 30.39 28.84
Y 0.01 0.04 0.06 1.14 0.06 1.64 0.49
7r 0.99 1.29 0.32 82.49 1.23 0.95 14.55
Nb — 0.02 0.01 0.04 — 0.04 0.02
Mo — 0.09 0.15 0.16 0.08 0.19 0.11
Sn 2.12 1.93 2.44 1.74 2.09 1.95 2.05
Hf 0.03 0.03 — 2.11 — - 0.36
Pb 0.17 0.51 0.15 0.74 0.15 0.15 0.31
Ge 1.53 0.78 0.54 0.80 0.80 0.61 0.84
w 0.02 — — 0.03 - 0.40 0.08
Ta — — 0.01 0.03 — 0.08 0.02
P - 18.10 20.69 - 4.67 - 7.24
Ni/Cr 8.75 5.92 4.45 — 10.27 6.77 7.99
Ti/V 0.16 0.15 0.17 0.16 0.16 0.17 0.16
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Fig.7 Multi-element spider diagrams of average trace element concentrations of different genesis magnetites normalized to the

bulk continental crust
10CG.BIF, Nl
nick and Gao(2003)

Cu-Ni-PGE

8 Ti Ni/Cr
Fig.8 Biplot of Ti vs. Ni/Cr ratio (un-normalized) of magnetite
to distinguish magmatic and hydrothermal settings

Dare et al.(2014)

Ni Cr
, , Ni/Cr<1.
Ni Cr, Ni/Cr , 1.
, Ti-Ni/Cr
(Dare et al., 2014). 8 ,
Ni/Cr 1, s
(D) ( )

( 3C)v

Dare et al.(2014) ; Rud-
Si0, /Al O, 10,
Si0, /Al, O 10¢( ,2009).
Si0, /Al O, >50¢( )
;(2)
8”0 +1.3%0~ +6.8%0.
@) +11.2%;.,
8”0 ,
O (
,1983). ,
) «C 2.
8" 0 +4.1%0~+7.2%, ( ,2016),
6.0%0, )
5.2
Al Ti
» (Al +Mn)~«(Ti+ V)
(Nadoll et al., 2014).
9 s 300~500 C
) 7 ;
I I .
0
I . ,

(Dare et al., 2014; Nadoll et al., 2014).
BIFs 9 200~300 C
( ).

562~630 °C (Sun et al., 2014),
(Sun et al., 2018) 9
, (Ti+V) C 9.



3179

9 (Al+Mn)(Ti+ V)

Fig.9 Relation of Al+Mn vs. Ti+V for different formation
temperatures of magnetite

Nadoll et al.(2014); : .

ZKA1-2,ZKA3-1,ZK10-371,ZK10-531 6

Zhou et

al.(2017); BIFs Sun et al.(2018)

s

s
5.3

\Y% +4

+3 ;
+5 , Vo .
s \%

(Toplis and Carroll, 1995; Bal-
an et al., 2006; Bordage et al., 2011; Nadoll et
al., 2014). Ti /

Ti (Chung et al., 2015),
TI/V ,Sn“
Fe'" (Carew, 2004; Chen et al., 2015).
\Y% (3970X107%~3260X10"%)
Ti/V (0.22~0.15) Sn
(1.14 X107 6~2.49X10" %) C 1, 10),

5.4

10 Sn-Ti/V
Fig.10 Relation of Sn vs. Ti/V ratio (un-normalized) of
magnetite
. Dill(2010) -
N 4 )
(2014)
(IFs BIFs), Dill (2010)
( , 2014).
Dupuis and Beaudoin(2011)
( , )
Ti.V , Ti+V
Ca+ Al+ Mn
11la
R BIFs (Sun et al., 2018).
(Wang et al., 2017) )
V+Ti Al+Mn+Ca BIFs.
11b
(D) . ,
¢ 3, 4; , 2012);
(2) C 3b, 4);(3)
Fe \Fe ( N ~ ) ’
( ) ; (4) Ti.Al.V

(Carew, 2004);(5)

1),
(Zhou et al., 2017).



3180 http://www.earth-science.net 43
11 Ca+Al+Mn-Ti+V (a) Ni/(Cr+Mn)-Ti+V (b)
Fig.11 Diagram of Ca+ Al+Mn-Ti+V (a) Ni/(Cr+Mn)-Ti+V (b) ore deposit types
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