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Abstract

LA-ICP-MS zircon U-Pb geochronological studies were conducted for porphyritic two-mica adamellite from
the Ascalt beryllium deposit in Aershat area of Qinghe County, northern Xinjiang. The results show that the
zircon 2°Pb/?®U weighted average age of the rocks is (216.7 £2.8) Ma(MSWD=0.48), indicating that the
crystallization age of the plutons is late Triassic. The Ascalt beryllium deposit is the typical representative of the
granite type beryllium deposits, closely related to the magmatic plutons. The authors hold that the beryllium de-
posit was formed slightly later than 216 Ma in late Triassic-early Jurassic period. The granites have high SiO,
(w(Si0,)=70.86% ~76.34% ), ALK(ALK=5.54~9.30) and ALO;(w (AlLO;) =13.00% ~14.74%,
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A/CNK=0.99~1.23) and low TiO; (w (TiO,) =0.02% ~0.18% ) and MgO (w (MgO) =0.02% ~
1.21%), suggesting middle-high K series with peraluminous features. The REE patterns are characterized by

weak enrichment of LREE, with moderate-faint Eu negative anomalies (8Eu=0.37~0.90). The trace ele-
ments show enrichment of Rb, Th, K, Nb, Ta, La, Ce, Nd, Sm and Rb/Sr ratios (9.34~26.81) and deple-
tion of Ba, Sr, Hf and Ta, with the characteristics of S-type granite. Combined with the previous studies, the

authors consider that the Ascalt granitic plutons were generated from the partially melting of the upper continen-

tal crust dominated by argillaceous rocks at the post-orogenic stage.

Key words: geochemistry, LA-ICP-MS zircon U-Pb dating, post-orogenic, Ascalt beryllium deposit, Altay
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Fig. 1 Tectonic position (a, after He et al. » 1990) and division (b, after Windley et al.» 2002) and simplified
geological map of Ascalt plutons (¢, modified after Shaanxi Institute of Geological Surveys 2015 ) of Altay
orogenic belt
1—Quaternary; 2—Lower Carboniferous Hongshanzui Formation: 3—Sinian-Cambrian Kanas Group: 4—Mesoroterozoic Supute Group complex;

5—Jurassic granite; 6~ Triassic granite; 7—Devonian granite; 8—Geological boundary/fault; 9—Boundary line; 10—Sampling location
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Fig. 2 Features of granitoids and mineralization of the Ascalt beryl ore district

a. Field characteristics of the porphyritic two mica adamellite; b. Microscopic characteristics of the porphyritic two mica adamellite

Kp—Potash feldspar; Q—Quartz: Pl—Plagioclase
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Fig. 3 The plan zonation pattern a and profile zonation pattern b of the Ascalt beryllium deposit modified after Zou 1996
1—Quaternary glacier boulders 2—Muscovite-microcline-albite pebble zone with beryl 3—Block quartz zone 4—Muscovite-quartz zone with
aquamarine and beryl 5—Striped muscobite-quartz-albite zone 6—Fine muscovite albite granite zone with beryl 7—Fine-grained muscovite

albite granite zone 8—Porphyritic two mica adamellite  9—Rock transition zone 10—Geological boundary
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Fig. 5 LA-ICP-MS zircon U-Pb diagram of the porphyritic two mica adamellite sample 4229-2 in the Ascalt beryl ore district
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1—Porphyritic two mica adamellite 2—Muscovite adamellite 3—Albitized muscovite granite 4—Pegmatoid
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Table 2 Major element and REE data of granitoids in the Ascalt beryl ore district
4299-1 4299-2 4299-3 Z1-1 7.2 4298-1 714 Z1-5 713
w B %
SiO, 73.83 73.35 73.90 70.86 73.18 76.07 73.96 76.34 72.45
TiO, 0.13 0.17 0.15 0.06 0.18 0.03 0.02 0.03

ALO; 14.69 14.74 14.54 13.88 14.13 13.67 14.54 13.00 14.65
Fe,O; 0.44 0.45 0.59 0.99 0.71 0.09 0.07 0.39 1.49
FeO 1.13 0.95 0.83 2.85 0.60 0.95 0.45 0.40 0.63
MnO 0.06 0.07 0.05 0.07 0.05 0.35 0.08 0.15 0.05
MgO 0.21 0.25 0.24 1.21 0.29 0.02 0.16 0.12 0.29
CaO 0.35 0.77 0.46 3.26 0.63 0.30 0.28 0.12 0.53
Na,O 3.96 3.68 3.72 3.73 4.02 5.02 5.81 4.96 3.95
K,O 4.40 4.47 4.52 1.81 4.41 3.00 3.49 3.44 5.15
P,0s 0.19 0.19 0.18 0.14 0.26 0.11 0-13 0.13 0.09
0.67 0.96 0.91 0.09 0.15 0.46 0.05 0.06 0.19

AR 3.44 3.11 3.32 1.96 3.60 3.70 4.37 4.56 3.80
A CNK 1.23 1.20 1.23 0.99 1.13 1.13 1.05 1.07 1.12
Mg* 19.66 24.70 23.94 36.57 29.44 3.33 35.73 22.17 20.78
SI 2.07 2.55 2.42 11.43 2.89 0.22 1.60 1.29 2.52
DI 92.73 91.14 92.64 74.89 93.18 94.54 96.66 96.80 92.96
Q 32.87 33.07 33.98 32.17 32.18 34.14 26.21 33.95 28.65
Or 26.19 26.68 26.96 10.83 26:49 17.81 20.85 20.54 30.68
Ab 33.67 31.39 31.70 31.89 34.51 42.59 49.60 42.31 33.63
An 0.63 2.73 1.24 15.54 1.63 0.85 0.63 0.60 2.12
C 3.19 2.87 3.09 0.14 2.18 1.85 0.97 0.90 1.80

w B 107°
La 14.70 23.80 12.40 34.85 4.43 2.73 0.66 0.98 534.83
Ce 35.10 56.00 30.80 92.32 31.93 5.86 1.35 2.20 1411.28
Pr 3.57 5.91 3.16 9.32 4.03 0.58 0.15 0.33 130.72
Nd 14.60 24.00 13.10 36.74 14.27 2.23 0.57 1.68 415.17
Sm 2.40 3.88 2.27 8.41 2.98 0.43 0.15 0.42 104.82
<u 0.32 0.51 0.30 1.21 0.42 0.08 0.05 0.10 11.99
Gd 1.79 2.83 1.74 8.35 1.90 0.47 0.19 0.43 89.18
Th 0.22 0.32 0.20 1.42 0.26 0.11 0.04 0.07 14.48
Dy 1.20 1.53 1.05 8.89 1.30 1.30 0.24 0.40 88.51
Ho 0.23 0.27 0.19 1.73 0.25 0.40 0.05 0.09 14.32
Er 0.78 0.79 0.56 5.17 0.62 1.75 0.15 0.25 30.62
Tm 0.14 0.11 0.08 0.75 0.10 0.41 0.03 0.05 3.84
Yb 1.12 0.76 0.58 0.48 0.72 3.54 0.16 0.41 21.18
Lu 0.17 0.12 0.08 0.85 0.21 0.55 0.03 0.08 3.33
oEu 0.45 0.45 0.44 0.44 0.51 0.51 0.90 0.71 0.37
oCe 1.11 1.08 1.13 1.18 1.61 1.05 0.98 0.91 1.22
La Sm y 3.86 3.86 3.44 2.61 0.94 4.00 2.77 1.47 3.21
Gd Yb y 1.30 3.02 2.43 14.10 2.14 0.11 0.96 0.85 3.41
La Yb y 8.87 21.16 14.45 49.06 4.16 0.52 2.79 1.62 17.06
> REE 84.03 129.40 72.53 261.13 69.76 33.54 5.24 9.79 3412.51
Y 7.69 8.57 6.02 50.64 6.34 13.10 1.43 2.30 538.24
1 ZL-1 7Z1.-2 71.-3 714 7ZL-5 2006 Q Or Ab An C Q Or
Ab An C
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Table 3 Trace element data of granitoids in the Ascalt beryl ore district
w B 10°°
Cu Pb Zn Co Ni Cr Sr Ba Rb Cs Nb Ta Zr
4299-1 17.9 27.0 48.4 1.51 4.27 7.6 43.8 132.7 588.4 26.2 31.5 2.49 76.1
4299-2 13.4 31.4 73.3 1.52 4.83 5.4 60.7 199.2 603.0 31.6 22.4 2.38 85.5
4299-3 11.7 30.1 66.8 2.42 3.57 4.5 58.4 184.3 571.7 33.1 24.2 1.75 94.4
4298-1 3.5 19.7 21.0 0.89 2.19 5.2 19.0 34.1 509.3 12.9 17.0 0.86 25.3
w B 107°
Hf 18] h W Mo Sn B Bi Sh Ga P Ti K
4299-1 0.96 2.10 32.3 6.78 0.97 4.49 35.9 0.26 0.18 26.7 618 780 36511
4299-2 0.88 3.51 32.3 5.79 0.63 3.68 41.4 0.13 0.07 26.4 612 1020 37091
4299-3 0.76 2.70 39.6 5.09 0.58 4.29 47.2 0.13 0.11 28.3 636 900 37506
4298-1 1.45 1.59 41.3 2.68 0.74 0.46 15.7 0.05 0.25 24.0 519 180 24894
P Ti K
S000F T T T T 1 T 1 T 2000 T T T 11 T 1 1 T
L 4 1000 FE= I:l 1 3
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g E 3 = [ ]
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7 a Taylor et al. 1985
b Sun et al. 1989
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Fig. 7 Chondrite-normalized' REE patterns a normalization values after Taylor et al.

trace element spidergrams b normalization values after Sun et al.

1989 of the granitoids in the Ascalt beryl ore district

1—Porphyritic two mica adamellite 2—Muscovite adamellite 3—Albitized muscovite granite 4—Pegmatoid

1985 and primitive mantle-normalized
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Fig. 8 ACF a after Nakada 1979 and Rb Sr-Rb Ba b after Sylvester 1998 diagram of the granitoids

in the Ascalt beryl ore district

1—Porphyritic two mica adamellite 2—Muscovite adamellite 3—Albitized muscovite granite 4—Pegmatoid
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Fig. 9 R,-R, a after Batchelor et al. 1985 and SiO,-FeO, FeO,+MgO b after Pearce et al.

diagrams of the tectonic setting for the granitoids in Ascalt beryl ore district

1—Porphyritic two mica adamellite 2—Muscovite adamellite 3—Albitized muscovite granite 4—Pegmatoid

1984
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