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Geochemistry and petrogenesis of mafic enclaves in Tulargen mafic-ultramafic

complex, Xinjiang
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Abstract: The Tulargen Cu-Ni sulfide deposit, whose discovery means a great breakthrough in Cu-Ni explo-
ration in Xinjiang in the past ten years, is located in the eastern section of the Huangshan-Jingerquan ore belt.
The Tulargen Cu-Ni deposit is a magmatic differentiation deposit related to mafic-ultramafic complex, which
comprises three intrusions, namely complex [, I, [ll, respectively. The hornblende pyroxene peridotite of
complex [ is associated with abundant mafic enclaves, which include ore-bearing gabbro enclaves and plagiocla-
site enclaves without mineralization. Mafic enclaves and the host display different characteristics in such aspects

as mineral species, types and intensities of alteration, contacts between minerals and forming sequence. There exists

2013-04-01 2013-06-05
305 2007BAB25B04
1990 - E-mail wyj0204@163. com 1962 -
E-mail lvxb_01@163.com



418

32

a distinct boundary, composed of squamiform chlorite, between the mafic enclaves and the host. The Harker di-

agram of major elements and figures of La, Nd, Zr, and Yb versus SiO, have shown that samples of the Tu-

largen complex display a good correlation, whereas the mafic enclaves don’t show such characteristics, which in-

dicates that magmatic contamination played a significant role in the formation of the mafic enclaves. Nb/U and

Ce/Pb ratios imply that, after crustal contamination, some elements of the mafic enclaves was mobilized and mi-

grated by the late magmatic hydrous fluids.

Key words: Tulargen complex; mafic enclaves; petrography; geochemistry
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1—Quaternary; 2—middle-upper Carboniferous; 3—middle Devonian; 4—granodiorite; 5—granite porphyry; 6—granite; 7—mafic-ultramafic

intrusion; 8—gabbro; 9—diorite porphyrite; 10—silite; 11—andesite porphyrite; 12—ore body; 13—quartz vein; 14—stratigraphic
boundary; 15—fault
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Fig. 4 Petrography of OME and host intrusions
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a—host intrusion, hornblende pyroxene peridotite; b—package olivine structure (plainlight), olivine (Ol), with strong serpentinization (Srp),
which shows oval to rounded grains and is packaged by orthopyroxene (Opx); ¢—poikilitic and intersertal texture in host intrusion (plainlight), pla-
gioclase (PD) is packaged by hornblende (Hb), and hornblende (Hb) and biotite (Bi) occur in the interstitial site of olivine; d—OME in hornblende
pyroxene peridotites e—Bo (crossed nicols)s subhedral to anhedral clinopyroxene (Cpx), with fine-grained sulfides (Sul) in its interstitial parts,

subhedral plagioclase (P, with strong alteration; f—OME (crossed nicols), sericitization (Ser), carbonate (Cb) alteration in pla-
gioclase (PD); g—Uo,, the first subtype mafic enclaves without Cu-Ni mineralizations h—Uo,» the second subtype mafic enclaves without Cu -Ni

mineralization; i—Uo,(crossed nicols)s an outer albite rim formed in the plagioclase; j—rim between OME and their host Ccrossed nicols)s k—en-

larged drawing (crossed nicols)s boundary of the rim and host intrusion; I—enlarged drawing (crossed nicols) » boundary of the rim and OME
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Table 1 Geochemical data of major elements in enclaves of the Tulargen Cu-Ni deposit
1
* * Bo Uo Uo
Na,O 2.50 4.31 1.60 3.27 2.36 0.83 0.55 1.32 0.16 3.58 2.86 3.44
MgO 14.61 6.45 14.04 8.19 16.52 20.56 30.09 28.34 29.89 3.91 6.52 6.47
ALO; 12.88 16.11 12.68 15.20 11.84 10.22 5.22 7.33 5.54 24.58 20.25 21.44
SiO;, 47.26 51.26 47.19 50.69 47.08 44.38 41.72 41.49 38.63 48.74 44.56 48.10
P,0s 0.19 0.24 0.22 0.25 0.12 0.17 0.12 0.07 0.06 0.08 0.15 0.14
K,O 0.22 1.37 0.54 0.98 0.24 0.94 0.52 0.34 0.30 0.23 1.24 0.68
CaO 5.75 6.91 7.04 7.46 6.04 4.70 2.34 3.08 1.85 11.99 8.92 9.49
TiO, 0.88 1.09 0.88 1.22 0.80 0.60 0.42 0.31 0.35 0.41 0.79 0.74
MnO 0.20 0.15 0.18 0.15 0.22 0.17 0.17 0.17 0.16 0.06 0.21 0.12
Fe,03" 10.79 7.70 11.10 8.85 10.45 12.01 13.31 11.61 13.57 3.32 9.99 5.83
Mg 75.93 66.14 74.67 68.33 78.65 79.96 84.05 85.05 83.70 73.29 60.34 72.11
m 2.65 1.64 2.48 1.82 3.09 3.37 4.46 4.80 4.35 2.31 1.28 2.17
Fe,03" Fe,05 O Fe,05 Mg® =Mg?* Mg" +F" mf Mg +N2*  Fé' +Fe' +
Mn2* % 2006
2 1 wp 107°
Table 2 Geochemical data of major elements and REE in enclaves and complex [ of the Tulargen Cu-Ni deposit
1
Bo Bo Uo, Uo,
Pb 4.39 5.16 8.43 7.77 8.36 7.47 10.70 25.72 28.72 127.10 10.97
Rb 2.84 17.90 42.30 19.20 10.90 25.10 10.50 8.66 4.35 21.68 9.21
Ba 180.00 567.00 189.00 284.00 165.00 159.00 280.00 180.70 197.80 409.50 337.20
Th 1.44 1.78 0.81 2.45 2.58 1.38 0.88 1.30  1.08 2.30 1.89
18] 0.50 0.75 0.24 0.86 0.63 0.45 0.30 0.43 0.50 2.15 1.07
Nb 4.97 4.51 2.36 3.57 4.32 1.84 1.57 2.39 2.38 4.89 3.41
Ta 0.52 0.27 0.13 0.24 0.45 0.14 0.10 0.40 0.50 0.46 0.42
Sr 216.00 316.00 54.40 314.00 170.00 105.00 83.80 499.40 787.501 101.80946.70
Zr 95.50 113.00 53.70 129.00 106.00 72.80 53.10 56.90 59.80 95.20 95.30
Hf 2.29 2.60 1.23 3.33 2.38 1.76 1.13 1.43 1.51 2.52 2.49
La 7.43 10.10 4.22 11.10 10.30 6.24 5.05 4.71 4.88 16.07 10.45
Ce 18.20 23.10 9.89 27.70 24.30 13.90 10.70 10.70 10.60 29.83 21.26
Pr 2.55 3.30 1.42 4.00 3.32 1.87 1.50 1.51 1.46 4.27 2.85
Nd 12.00 15.20 6.67 18.60 14.80 8.58 6.55 6.74 6.00 18.54 11.97
Sm 3.26 4.03 1.85 4.89 3.79 2.16 1.71 .71 1.50 4.01 2.76
Eu 0.99 1.35 0.62 1.42 1.17 0.65 0.49 0.70  0.85 1.43 1.05
Gd 3.40 4.09 1.92 4.97 3.83 2.32 1.72 1.73  1.51 4.11 2.57
Tb 0.57 0.70 0.34 0.85 0.66 0.38 0.29 0.31 0.26 0.65 0.45
Dy 3.63 4.48 2.25 5.62 4.30 2.44 1.91 1.83 1.48 3.68 2.6l
Ho 0.74 0.91 0.46 1.15 0.86 0.51 0.39 0.34  0.30 0.69 0.46
Er 2.13 2.56 1.33 3.35 2.52 1.43 1.10 0.99 0.84 1.90 1.30
Tm 0.33 0.38 0.20 0.52 0.39 0.22 0.17 0.15 0.13 0.29 0.21
Yb 2.05 2.43 1.33 3.33 2.51 1.41 1.10 0.99 0.84 1.8 1.35
Lu 0.31 0.36 0.21 0.49 .38 0.23 0.17 0.14 0.12 0.26 0.19
Y 20.60 25.10 13.10 32.00 24.10 13.50 10.50 10.38 8.24 20.76 13.35
> REE 78.19 98.08 45.81 120.00 97.24 55.84 43.35 42.95 39.00 108.34 72.83
La Sm 1.47 1.62 1.47 1.47 1.75 1.86 1.91 1.78 2.10 2.58 2.44
La Yb 2.60 2.98 2.28 2.39 2.94 3.17 3.29 3.40 4.19 6.24 5.55
Gd Yb 1.37 1.39 1.19 1.23 1.26 1.36 1.29 1.44 1.49 1.84 1.57
O0Eu 0.90 1.01 1.00 0.87 0.93 0.89 0.86 1.22 1.70 1.06 1.18
ICP-MS > REE

Sun & McDonough 1989
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Table 3 Geochemical parameters of Nb U and Ce Pb in prim-
itive rock Tulargen complex I enclaves and average crust -
Nb U Ce Pb 5.4
Sun and
34 25+5
McDonough 1989 S
I 4.09~9.94 1.00~4.48 i
2.28~5.58 0.23~1.94
Sun and
8.45 <15
McDonough 1989
Naldrett 2004
Zhang et al. 2008
2002  Philpotts SiO,
1979 Sio, FeO
S
David et al. 1974
St Al K 1
McBirney
1975 Na,O K,O P,O5
TiO, MgO MnO Zr REE Ni Cu PGE
NazO K20 A1203 Rb Watson
1976 Naslund 1983 S S
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