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Recognition of the late Carboniferous Dananhu Aketag A-type granite from
the Eastern Tianshan Mountains and its implications

CHEN Wei-min and SHANG Hai-jun
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of Xinjiang, Urumgi 830001, China)

Abstract: The Eastern Tianshan area with numerous Late Paleozoic granitoids constitutes the southwestern part
of the CAOB. The intrusive tectonic setting of these granitoids has been a highly debated issue. The Dananhu
Aketag granitic pluton located on the south margin of the Eastern Tianshan Mountains is composed mainly of
porphyry K-feldspar granite. SHRIMP zircon U-Pb dating yielded a 2°Pb/?*®U age of 306.5 £ 2.8 Ma(MSWD
=0.53), which is interpreted as the formation age of the pluton. All samples from the pluton are characterized
by high values of Si0,, K,O, Na,O and low values of CaO, MgO, P,Os, TiO,, suggesting weakly peralumi-
nous rocks (A/CNK=1.01~1.03, A/NK=1.09~1.12). The samples exhibit a relative enrichment of LREE
as well as negative anomalies of Eu. In the primitive mantle (PM) normalized trace element patterns, all of
these rocks are enriched in large ion lithophile elements (LILEs, Cs, Rb, Th, K) and strongly depleted in high
field strength elements (HFSEs, Nb, Ta, P, Ti) in comparison with the primitive mantle. They have high Ga/
Al ratios and belong to A2-type granite. These characteristics suggest that the Aketag pluton was generated by
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the partial melting of mafic lower crust in a post-collisional setting. An important implication is that the ocean in

the Eastern Tianshan area was closed before Permian.

Key words: Eastern Tianshan Mountains; zircon U-Pb age; A-type granite; post-collisional; Paleo-Asian Ocean
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Table 1 Major (wgy/%) and trace (wg/10™%)

elment compositions of Aketag pluton

Ff b DNH-1 DNH-2 DNH3 DNH4  DNH-5
SiO, 72.33 72.38 72.11 71.84 72.14
ALO; 13.51 13.26 13.51 13.63 13.51
Fe,O5 2.52 2.7 2.8 2.76 2.68
MgO 0.36 0.38 0.4 0.39 0.38
Ca0 1.13 1.19 1.21 1.22 1.18
Na,O 4.53 4.50 4.48 4.48 4.50
K,0 4.51 4.25 4.36 4.39 4.40
TiO, 0.34 0.35 0.36 0.36 0.35
P,0s 0.08 0.09 0.10 0.10 0.09
MnO 0.06 0.06 0.07 0.07 0.07
LOI 0.5 0.7 0.4 0.6 0.54
Total 99.86 99.86 99.86 99.87 99.86
ACNK 1.01 1.01 1.02 1.03 1.02
ANK 1.09 1.10 1.12 1.12 1.11
K,O+ Na,O  9.04 8.75 8.84 8.87 8.90
K,O/Na,O 1,00 0.94 0.97 0.98 0.98
Ba 334 322 333 330 331
Cs 3.5 4 3.9 3.2 3.6
Ga 20.6 19.5 20.1 20.4 20.3
Hf 9.4 10.5 10.6 9.6 9.9
Nb 21.3 21.9 23.9 22.6 22.4
Rb 135.8 131.7 138.5 132.4 134.7
Sr 100. 1 99 101.5 98.7 99.8
Ta 1.3 1.3 1.3 1.4 1.3
Th 15.2 14.4 11.6 11.4 13.1
U 3.5 3.7 3.2 3.2 3.4
Zr 370.3 388.2 376.9 364.3 372.6
Y 56.7 63.3 60.7 59.3 59.4
La 58.4 57.8 41.3 39.6 48.8
Ce 123.1 126.2 93.4 92.2 107.6
Pr 14.11 15.01 11.76 11.43 12.91
Nd 52.3 58.2 47.2 48.1 50.8
Sm 10.3 11.16 10.24 9.91 10.30
Eu 1.28 1.38 1.3 1.17 1.27
Gd 9.76 10.45 9.97 9.73 9.90
Tb 1.66 1.84 1.77 1.71 1.73
Dy 9.45 10.62 10.19 10.11 10.00
Ho 1.99 2.29 2.13 2.14 2.11
Er 6.19 6.66 6.5 6.12 6.31
Tm 0.9 1.02 0.95 0.96 0.95
Yb 5.92 6.78 6.11 6.19 6.18
Lu 0.93 1.00 0.98 0.96 0.96
SREE  296.29  310.41  243.80  240.33  269.80
Euw/Eu” 0.39 0.39 0.39 0.36 0.38
La/Sm 5.67 5.18 4.03 4.00 4.73
La/Yb 9.86 8.53 6.76 6.40 7.89
St/Y 1.77 1.56 1.67 1.66 1.68

#¥E: Eu” = (Smy X Gdy) 2.
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2010; Huang et al.> 2012; V4%, 2012), thtb H
S LR Z b b et o2 1) Sl A R AR N (R AR
B (X FEMESS, 2004 M55, 20065 Zhang and
Zou, 2013, 31X Ay ik — 8 fRE R lve i sfb e fit 1
B R 29 o [ I, 33 A B 30 4 1 K B T X

WK1 2A (Chen er al.» 20115 Xia er al.» 20125
Mao et al . » 2014 ), HoHp— &4 (R P i 53D K 96 i
Kleg A A2 BAEK A RE(Mao ez al . »2014),
R EATE ST — A E R RS (K 7,8).
R B2 J5(~280 Ma Z Ji ), ZHLX AL
I A2 BUAE 45 (Konopelko et al . s 2007, 2009), [A]
It I AT 248 A T 9D, B BITAR P9 R AR 54
Wikl BV A VE AT 29 (Huang et al.» 2012
48 7K 1 1A 08 E KB A (oA U 25, 2006 < I 7 %
A9 EK A (Zhang and Zous 2013), #—20 B s 4
IEINEE O 50 AR AR N REE . I AT i TH G U 3]
R, EORIE S AR L IX i A2 B () S ik
FEAC B ] AT RERIAR P A6 B 3 A2, M — A
lf 28 IR A % A2 1) S8 B K T 41 (] 9, R )it
WA — S A 2 0k AR R AR Ak, R R OR Ll
FEWE A R T ], B A D R A W DA R
VAT 37 P W P Y A IR RS 2 2K o

T N LI L L * LI BRE L2 | LEE | ¥ LT LA R T | L2 |
W WPG 1 F  gacog E
. 100k £ 100
9 - + b~
z A ¥
10 10k
F VAGSyn-COLG - | © Wi NE ORG
+ 280 MaZ RIARITE A
O 280 MaZ B FIABRITE R A
1 el M| PRI ST Ll
1 10 I 1 10 100 1000
w(Y+Nby/10*
B9 Bilsd BA% A A& Nb - Yb Al Rb~CYb + N RJIE A B (4 Pearce 55, 1984, Hrdikilki[F] &1 8O
Fig. 9 Discrimination diagrams of Nb versus Y and Rb versus Yb+ Nb of Aketag granites Cafter Pearce et al., 1984:
data sources as for Fig. 8)
WPG—H WAL s VAG—KILIIAE A ORG—FE T E LK %5 Syn-COLG—IRIIE L {6 K 75 PCG—Jn Rl L X 7
WPG—intraplate granites VAG—volcanic arc granite; ORG—oceanic ridge granite; Syn-CLOG—syn-collisional granites
PCG—post-collisional granite
(2) Bl e B R B AE B 2 e 1 (SO, = 71.84 %
5 i ~72.38% ) B A (KO = 4.25% ~ 4.51% )+ & 4

(1) Bl se Bk AR SHRIMP #5471 U-Pb € F 45
i 200Pb/28U I BLF ) A N 306.5 £ 2.8 Ma
(MSWD=0.54), fRRHTE B AF . & 0 R 50 55 4%
IR AE K T BT WA et 16 0, i AN & 2 11 Bk
T B4,

(NayO=4.48% ~4.53% ) 3545, B AT =1 Ga/ Al
EFNR 55 (1 Nba Ces Zr &5 1, B L AL A2 K 4
Fro U H TR ES R JG 2R OR L b DX 5 (1) e
Z A R X0 A R LR JiE 3 1A A 4
BT — AR EAR, BRI &4
ZHIRE O T .
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