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Abstract

The large-size Chagangnuoer iron deposit is hosted in andesite and andesitic volcaniclastic rocks in the mid-
dle-upper part of Carboniferous Dahalajunshan Formation, with widespread high hydrothermal alteration (repre-
sented by garnet) distributed extensively around the uppermost ore body Fel. The precise formation age of high
hydrothermal alteration is the key to judging whether iron metallogeny was related to volcanism or intrusive ac-
tivity. Garnet, which had a closely genetic relationship with magnetite, was formed simultaneously with or
slightly earlier than magnetite. Garnet Sm-Nd isotope analyses reveal that '*7Sm/'"*Nd values vary between

0.2792 and 0.5481 while "*Nd/"**Nd ratios vary between 0.512950 and 0.513501. Data of seven isotope sam-
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ples form a good linear fitting relationship, yielding the Sm-Nd isochron age of (316.8 +6.7) Ma, which repre-
sents the formation epoch of high-temperature hydrothermal alteration. The result indicates that magnetite in-
tergrown with garnet was formed at the late stage of Early Carboniferous period. Therefore, the iron metalloge-
ny and high hydrothermal alteration might have resulted from the metasomatism between the post-magmatic hy-
drothermal solution derived from eruption of Dahalajunshan Formation volcanic rocks and the underlying marble,
rather than the skarnization caused by the reaction between magmatic hydrothermal solution from Permian intru-
sion and marble in the ore district.

Key words: geochemistry, metallogenic epoch, garnet Sm-Nd isochron age, Chagangnuoer iron ore de-

posit, Western Tianshan Mountains, Xinjiang
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Fig. 1 Simplified regional gedlogical map of western Tianshan Mountains (a), geclogical map of the Chagangnuocer

ore district (b)), features of Fe | ore body (¢)s and geological section along

0—0" exploration line in the Chagangnuoer iron deposit (d)
Fig. la after Li et al. » 2011: Fig. 1bs ¢ and d modified after Feng et al. » 2010
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Fig. 2

Characteristics of garnets from the Chagangnuoer iron deposit

a. Taxitic ores gamnet (Grt) in spotted and mottled forms: magnetite ( Mag) and pyrite ( Py) filled in crevices of gangue minerals: b. Comparatively

euhedral garnet and anhedral magnetite occurring as intersertal texture in taxitic ores under transmitted light: ¢. Reddish brown garnet with fine

crystal form and coarse size: d. Under reflected light, the garnet with fine crystal form assuming zonal texture



31 5 1071
HNd  "™Nd "Nd 0.0007%
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7 Fe [ CG-001 100 5x10 g Lud-
ZK3001 395 m wing 2003 Isoplot A 47Sm
=6.54x10 27!
CG-002 ZK3001 396 m 2.3 Sm-Nd
CG-009 7 Sm-Nd
ZK3002 146 m 80 % 1 w Sm w Nd 1.923 X 10 6~
0.2~1 cm CG-015 3.895X10°° 2.123 %10 °~7.907 X 10" ® ¥7Sm
7ZK2201 220 m 44Nd 0.2317 ~ 0.5481 '3 Nd ' Nd
CG- 0.512950~0.513501 1o 0.00001
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CG-252 PD3170 7
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99 % 143 Nd % Nd 0.512368 + 0.000017
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J.M.C Nd,0O;4
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Table 1 Sm-Nd isotope values of garnet from the Chagangnuoer iron deposit
w Sm 10°° w Nd 10°° 47Sm 4Nd SNd *Nd 1o
1 CG-001 1.923 2.123 0.5481 0.513501 0.000008
2 CG-002 3.028 7.907 0.2317 0.512847 0.000007
3 CG-009 3.736 5.308 0.4258 0.513248 0.000005
4 CG-015 3.890 5.12 0.4596 0.513327 0.000005
5 CG-184 2.773 6.008 0.2792 0.512950 0.000003
6 CG-187 3.355 5.848 0.3471 0.513082 0.000004
7 CG-252 3.895 5.513 0.4275 0.513257 0.000007
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