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LA-ICP-MS zircon U-Pb geochronology and geochemistry of gabbro and
diorite from Qilesayi pluton in Lapeiquan area of northern Altun
Mountains and their tectonic implications
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(Institute of Regional Geology and Mineral Resources, Shaanxi Bureau of Geological Exploration, Xianyang 712000, China)

Abstract: Located in Lapeiquan area, northern Altun Mountains of Xinjiang, the Qilesayi pluton consisting
mainly of gabbro and diorite intruded into the Lapeiquan Group. This paper has studied petrographic, geochemi-
cal and zircon U-Pb chronological characteristics of gabbro and diorite from Qilesayi pluton as well as their tec-
tonic significance. Geochemical analyses suggest that the gabbro has high ALO;(13.47% ~15.34% ), FeO'
(10.77% ~16.89% ) and moderate MgO (5.15% ~7.49% ) values, whereas the diorite samples are character-
ized by low SiO, content (52.06% ~54.23% ) and high Mg™ values (58.63~62.45), belonging to the calc-al-
kaline series. The gabbro and diorite samples have features of low ZREE content with low fractionation of
LREE/LREE and no or slightly negative Eu anomalies, depletion of HFSE (Nb, Ta, Zr, Hf) and enrichment
of LILE (Rb, Ba). These geochemical features imply an origin similar to that of the subduction-related tectonic
setting. Zircon U-Pb ages obtained by LA-ICP-MS analyses from the gabbro and diorite samples are 477.5+ 3.3
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Ma and 469.7 3.4 Ma, respectively, implying that these rocks were emplaced in the Early-Middle Ordovician
period. Their petrogenic ages are similar to rock-forming ages of the adjacent Bashenkaogong gigantic phenocryst
granitoid (474 Ma), Bashenkaogong-Xiemierbulake quartz diorite (481.6+5.6 Ma) and Jinyanshan granodior-
ite intrusive bodies (467.1+6 Ma), suggesting that they may be products of the same magmatism and consti-
tute the basic-intermediate-acidic magmatic evolution series. Integrated with geochemistry, trace elements dis-
crimination, geochronology and regional background, it is inferred that that the gabbro and diorite were formed
in a subduction-related active continental margin arc. Meanwhile, this study proposes that the gabbro and diorite
from Qilesayi pluton were derived from the southward subduction of an oceanic crust to Milanhe-Jinyanshan ac-
tive continental margin during the Early Paleozoic period, and this provides the corroborating evidence for the
further ascertaining of the existence of the Early-Middle Ordovician continental margin arc and subduction polar-
ity of Hongliugou-Lapeiquan ophiolite mélange zone in the North Altun Mountains.

Key words: gabbro; diorite; geochronology; LLA-ICP-MS zircon U-Pb age; active continental margin arc; Mi-
lanhe-]Jinyanshan block; Altun Mountains

1995 So-
bel and Arnaud 1999 1999
2002 LA-ICP-MS U-Pb
1
1994 1998 2001
2005
1999
Zhang et al. 2005 1999
2007 -
- la
2001
2003 2004 2006
2005 2007
2003 2005
2003
2006

2007



86° 88°

90°
([T SOk
\\\\\\\\:}\\\\\\\!\\\\\\ \\\Q\\\\\\\\\\\\\\\\\ lk\\\\.‘ RS AN

e 7

‘)

7,/

e
// b—ﬁ_t% ++

B R AR

oﬁﬂi

- 38° 38°-

9 90 km H]]:[I]]:I]]l 2
| =6 =7 |8 [— o [C2]w0

I 72 % B [

03’

39°
03’

1 a 1999 b
1:20 o 1:5 o
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1— 2— 3— 4— 5— 6— 7— 8§—  9—
10— I— I— - M— - N— -
1— — 3— 4— 5— 6— 7— §—
9— 10— 11— 12— LPF— NATF—

a 1—Late Archean 2—Early Proterozoic 3—Middle-late Proterozoic 4—Paleozoic 5—granitoid 6—ultramafic rocks 7—strike-slip fault

8—fault 9—Dboundaries of tectonic units 10—study area b 1—Changcheng System 2—Jixianian Muzisayi Formation 3—Ordovician Lapei-

quan Formation 4—Permian Qipan Formation 5—Jurassic Dameigou Formation 6—gabbro 7—diorite 8—granitoid 9—ultramafic rock 10—

fault 11—stratigraphic section 12—sampling location LPF—Lapeiquan fault NATF—northern margin fault of Altun

30 km? Oy3

Jik
1b

EW

. 1986. 1:20 J-46- 9
. 2006. 1:5

©e



16 s A v W

[
B

314

0

nrQl
2 4 km

ks Efmks

] B DA I

Efrmwe  [Flzlugssk

igﬁiﬂim igmwm Zggig[ﬂ% [Fon| s ﬁzﬁégéﬂa %EU-PMEW

R REMLE

2 PR < b i BT R M DX 57 B i R ST T
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W %

wy 107°

Table 2 Major elements wyp % and trace elements wy 10™° compositions of gabrro and diorites from Lapeiquan

D1707-6 D1707-7 D1744-1 D2216-2 D2478-6 D2488-4 D2490-1 D1977-7 D1982-2 D1987-6
SO, 47.67 46.61 49.96 46.15 52.06 53.97 53.18 52.90 54.23 53.04
TiO, 0.92 1.50 1.10 1.75 0.61 0.87 0.54 1.08 0.95 0.86
ALO; 15.34 13.47 13.47 14.40 18.03 16.23 16.88 14.70 15.41 15.83
Fe,O;5 3.62 8.74 4.70 9.36 5.51 5.01 4.23 3.97 4.87 4.23
FeO 7.51 7.34 8.37 8.47 3.34 3.98 4.05 5.97 5.43 4.88
MnO 0.13 0.26 0.20 0.22 0.10 0.12 0.14 0.18 0.11 0.20
MgO 7.49 6.04 6.58 5.15 5.79 5.94 6.23 6.46 6.06 5.87
CaO 7.67 10.76 10.58 9.11 7.51 7.88 7.21 7.18 6.99 7.15
Na,O 3.54 2.17 2.16 3.25 2.68 2.07 2.98 3.62 2.86 2.43
K,O 1.30 0.58 0.45 0.97 1.64 1.88 1.47 1.36 1.95 2.03
P,0s 0.32 0.40 0.16 0.26 0.11 0.13 0.16 0.19 0.17 0.10
LOI 3.81 1.80 2.54 1.33 2.93 2.78 2.76 2.70 2.90 2.68
Total 99.32 99.67 100.27 100. 42 100. 31 100. 86 99.83 100. 31 101.93 99.30
FeO" 12.39 13.69 12.15 15.20 8.30 8.49 7.86 9.54 9.81 8.69
Na,0O K,O 2.72 3.74 4.80 3.35 1.63 1.10 2.03 2.66 1.47 1.20
Mg* 59.33 45.45 50.55 39.00 59.40 59.47 62.45 58.67 56.43 58.63
Sr 378.00 301.00 110.00 360.00 168.00 187.00 190. 00 293.00 265.00 242.00
Rb 29.20 12.40 2.26 16.90 122.00 76.90 88.00 54.30 64.80 72.10
Ba 686.00 240.00 398.00 470.00 445.00 870.00 668.00 1064.00 764.00 931.00
Th 3.65 0.67 1.59 3.44 5.54 3.67 4.32 3.30 4.21 5.01
Ta 0.67 0.29 0.52 0.37 0.55 0.52 0.48 0.44 0.49 0.52
Nb 13.00 5.20 8.82 6.70 11.30 10.20 11.10 9.88 10.50 10.90
Zr 77.00 25.80 52.60 71.90 36.10 125.00 78.70 160.00 145.30 116.20
Hf 2.48 1.30 1.80 2.52 1.52 3.43 4.20 5.52 5.21 3.80
Sc 34.30 44.90 46.20 38.00 22.80 24.50 36.20 32.60 33.10 28.70
Cr 202.00 48.40 140.00 24.20 84.30 156.80 235.60 229.00 152.30 117.90
Ni 45.64 18.72 32.65 15.33 162.00 178.00 155.00 145.00 189.00 132.00
U 1.23 0.30 0.62 0.91 1.64 1.54 1.06 0.97 1.17 1.25
La 21.20 14.10 8.85 15.70 26.30 18.30 22.50 17.30 19.70 18.70
Ce 44.50 28.60 17.50 30.60 56.30 52.50 50.10 47.50 48.90 47.70
Pr 5.87 4.62 2.47 4.23 7.47 6.65 6.89 7.06 7.17 8.58
Nd 25.20 22.70 11.00 18.80 30.00 27.80 24.50 21.10 28.50 32.60
Sm 5.56 5.69 2.71 4.40 5.42 6.04 5.85 5.23 6.66 5.47
Eu 1.75 2.28 0.97 1.71 2.07 1.83 1.62 1.72 2.01 1.52
Gd 6.26 7.20 3.73 5.37 6.47 5.43 6.41 5.95 6.39 6.37
Tb 0.96 1.12 0.68 0.83 0.92 0.74 0.84 0.93 0.75 0.86
Dy 5.98 6.84 4.72 5.30 5.28 6.14 6.07 6.21 5.21 5.93
Ho 1.26 1.45 1.02 1.07 1.11 1.33 1.29 1.37 1.15 1.41
Er 3.45 3.92 3.02 3.01 3.30 2.98 3.37 3.99 3.06 3.75
Tm 0.55 0.66 0.52 0.52 0.45 0.49 0.50 0.57 0.52 0.40
Yb 2.81 3.20 2.96 2.69 2.99 3.49 2.24 3.74 3.29 4.04
Lu 0.47 0.56 0.51 0.47 0.43 0.48 0.30 0.55 0.43 0.45
Y 31.20 36.00 26.50 27.60 31.20 35.50 36.20 37.00 33.90 32.60
oEu 0.90 1.09 0.93 1.07 1.07 0.96 0.80 0.94 0.93 0.79
SREE 125.82 102.94 60.65 94.70 148.51 134.19 132.49 123.22 133.74 137.79
LREE HREE 6.10 4.62 5.11 4.18 6.10 4.62 5.11 4.18 4.73 4.45
La Yb n 5.41 3.16 2.14 4.19 6.12 3.94 7.01 3.68 4.37 2.83
La Nb 1.63 2.71 1.00 2.34 1.63 2.71 1.00 2.34 2.33 1.79
Ba Nb 52.77 46.15 45.12 70.15 0.43 0.80 0.33 0.70 0.95 0.99
Zr Nb 5.92 4.96 5.96 10.73 3.70 6.40 6.51 7.02 4.60 4.11
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