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Abstract: The Early Mesozoic magmatism of the eastern Tianshan was just reported recently, the source and tectonic setting of
which are poorly understood. Formed during the Early Mesozoic, the Bailingshanxi gabbro and porphyritic granite were recently
discovered. In this study, new geochemistry, zircon U-Pb dating and whole -rock Sr-Nd isotope data are provided for these
intrusions. Zircon LA-ICP-MS U-Pb dating results reveal that the gabbro and porphyritic granite emplaced at ca. 236 Ma and 228
Ma, respectively. The Bailingshanxi gabbro has low SiO, (43.50% —46.03%) content, and high CaO (11.40%-13.24%), Fe,O"
(9.62% —11.84%) and MgO (6.02% — 10.58%; Mg*=53— 69) contents. Meanwhile, it is characterized by high Ce/Pb, Ti/Zr,
Ti/Y and Ba/Th ratios, and rich in LREE and LILE (e.g., Ba and Sr), indicating the Bailingshanxi gabbro was originated from
the partial melting of the metasomated mantle wedge. Showing high SiO, (71.14% —72.71%), LREE ((La/Yb)}x\=12.61—28.45)
and LILE (e.g., Rb, K and Pb), the Bailingshanxi porphyritic granite was likely derived from the partial melting of the lower crust.
Additionally, it has high Mg" (39—-41) value and Ti/Y (154.40— 306.18) ratios, implying mantle component played an important
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role in the formation of the porphyritic granite. Integrating with previous studies, the Eastern Tianshan is probably under inter-plat

environment after 240 Ma, and the Bailignshanxi gabbro and porphyritic granite were formed during this stage.

Key words: castern Tianshan;early mesozoic; Bailingshanxi gabbro; porphyritic granite; geochemistry.
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Fig. 1 (a) Simplified tectonic map of the eastern Tianshan belt; (b) geologic map of the Bailingshanxi area
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Fig. 2 Photographs (a, c) and photomicrographs (b, d) of the Bailingshanxi gabbro (a, b) and porphyritic granite (c, d)
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Fig. 3 The CL images of zircon grains from the Bailingshanxi gabbro (a) and porphyritic granite (b); U-Pb concordia and weighted

average diagrams of the zircons from (c, d) Bailingshanxi gabbro and (e, f) porphyritic granite
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K Th/Yb A (=>2) ik Ce & Ce/Th HAH (<<8) Y
¥FAE (Plank and Langmuir, 1998). H 2 1l P4 #% & &
H A7 % & B Ba (135X10 °*~641X10°) fl Ce
(50.32X10 ~80.17X10 °) % & . Ce/Th (18.50~
52.57) il Ba/Th(88.52~296.07) H {1 , % i & Th/
Yb HAH (0.67~0.74) , & B 5 J U5 DX 52 ¥ 52 I ol i
(NSRS A
AR PG RLBEIR A8 B A FE A E A A X R AR Y
Zr+Nb+Y+Ce. 10 000X Ga/Al K Zr & & #l I,
(0.703 943~0.706 224){H , 7E Zr-10 000 X Ga/Al
10000X Ga/Al-Zr+Nb-+Ce+Y K fi# b, 7% A 1A
5 S YA B DXL T ELARUBE R AL B R DL ) A
BFa . Aaf XA ATRESTY, £
BIRE o TR A A (| 9). B & i Sio,
(71.14%~72.71%) . Na,0+K,0 (7.53%~8.24 %)
i, E L LREE MK S 7 A0 & (W :Rb. K.
Pb %), 01 i 77 # HREE fl = 358 6 % (W1 : Nb , Ta,
Ti4E), FFE S LA B A 78 IRRRAE . R R IR
# Co(2.38X10 *~3.96>X10 *) F1 Ni(1.61X10 ‘~
3.97X10°°%) & & . Ce/Pb (1.85~2.04) #l Nb/Ta
(8.88~10.53) HfH , 3 FF 13X — 4516 . 38 % 1%
7 W AR Mgl /N T 40, i{ﬁ'ﬂ?zﬂﬁ%ﬁﬁﬁﬂ/\

(b)
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~300 Ma, 3% /2 K Ry« (1) 75 K1l b X EL & B0 1Y i 4F
B2 0 21 A 1l e 2 A AR % O ~310 Ma(Zhang ez al.,
2005, 2008) ; (2)7E~300 Ma i i it , 45 K 1L Hb X &
BT 2 A1 W Au @, 2= F TN I BT [ 6l
18 B Bt (Xiao et al., 2004; Han et al., 2010) ;(3) 2
BT TS Ok M X R BT ORI S A A s R T
~295 Ma( BR A A F4F BB, 2010). EHZ )5 R K
L b X TR JE S R B B, R T R Cu-
Nif b a oK, an s 1 8 AR | 80 B R AR 4
HAE WA B 4E v 7E 290~270 Ma(Han ez al., 2010;
Qin ez al., 2011) , FEIE 8T 6lf 48 J5 i e 254 (Qin

etal., 2011). AR e i — BRI IE KA Z V8 A6 K
N A 2 B BT 252 Ma Ze 47, 7= T il 18 R 35
B R (A ¥ %%, 20105 Zhao et al., 2019). 1fij = F
250 Ma L Jg 9 55 K, a0 7R S BE L BE R A6 A
(236.0+2.2 Ma; Wu ez al., 2017) /N £k B =6
1650 7 (242~240 Ma;Deng et al., 2017)% , A R
W 3 R AE (Deng et al., 2017; Wu et al.,
2017). 3% & W25 K 1y M XAl 28 i A R o B T il &%
T 250~240 Ma, 7F I 2 J5 &R K 1l Hb X 3 A Al
BB (1 10).

| R PO K A B T (236.242.8) Ma
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(MSWD=0.37) , B i 8 F 250~240 Ma, I/~ HIE
TR R ERES . 78 HI/3-Th-Tal® i b, BRMERK &
FE 5L VE A S K R X I (& 8b) , (H AT ABF 5T B 48
F W, 7E Rlf 48 3 LD BR A5 IS eh koS AR e A
O3 W Tl TR B A KA TR R A B IR K A R AR
(Wang et al., 2018a). Btk , A R 1L P4 K 5 B A
5 I S R AIE 1T BB 2 R DX A b 4 I s AR i 4 R
| R P BB AR B KA B T 227.6£2.1 Ma
(MSWD=1.3) , H. 45 B {5 1% 725 40 455 B 12 4 A0F 5 it
¥ B, Bl 4 S A R R AR R TR BRI R B B AL
FLOEE T REM AR 30~50 Ma W (Li ez al.,
2018) , 3k MU 1T 2% B T R 1L VE ALEE R A X A
ilf 45 /5 e i PR 58 T O, 1T A2 T 1T il P9 3R 85

TRy A AR B R R L b X R 3 X AN A
FE R R PE — i A B AT, T B A s AR A
LA FARR I X JETE L X (g5, 2019) V8
B Hb X (TR K 45, 2015) R 38 HE K B 2% (38 b —
45 ,2003) . 10 ¢ & ra ol A B 30T L A A0 4R e
YERL, J00 AT B8 2 T8 AR K 1 Ml X — S 5 Hh XL e A
A 1E — 53 — W YE R IR 3 g . ke, mT LA
R E RV ALBEAR TR <) 55 02 A2 b R AR
TR I 1 32 R A FE A5 ), E 2 O o I A S AR Y b
e A5 S b e e A R A e BT B Hoh R R R
b 5% A5 43 45 Rl TR B A LR AR A L b S T
T B, T ARLBE R AE 5 25 D) Fhy e e 42558 4 945l T 2
1 5 P 25 9 5 T Ml 5 I A e il O ) R P A
TR A TR A

5 %5

(1) A R P8 A B BT 236.242.8 Ma, 2

B H AR P AR )T B AL F BT TP IR IR BT R
RGHB; FARERLLRIRET EFNERL;
T — 9 R = S B

W& LA F) B W . www.earth-science.net.
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