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Feng B, Xue C J, Zhao X B, Wang B, Zhang E. Geochemistry and zircon U-Pb age of the Permian radial diabase dyke from
southern Xinyuan area, Western Tianshan Mountains, Xinjiang, and their geological significance. Geological Bulletin of
China, 2019, 38(6):1028-1039

Abstract: The accretionary processes of the Western Tianshan Mountains is a hot topic but there is no consensus on the final closure
of the Paleo—South Tianshan Ocean basin and subsequent post—collision process. The Permian radial diabase dyke exposed near the
North Nalati Fault provides an opportunity for understanding these problems. The dyke shows a typical ophitic texture. The
phenocryst is composed of plagioclase and pyroxene, and the substrate is mainly composed of plagioclase, pyroxene, chlorite and some
other accessory minerals. The diabase dyke hassodium—rich, potassium—poor and peraluminous characteristics, and hence belongs to
the calc—alkaline series. The dyke is characterized by depletion of Nb and Ta and enrichment of Rb, Th and La, and has mantle
source material with positive ena(t) values (+3.3~+3.8) and low initial Sr((*’Sr/*Sr); = 0.70479~0.70548)). These geochemical
characteristics are similar to those of the Carboniferous basalt of the study area, suggesting that the parental magma was formed by the
interaction of asthenosphere and lithosphere. Zircon U—Pb dating of the dyke yielded an age of 280.4 +3.6Ma. Combined with

regional tectonic background, the authors hold that these Permian diabaseswere formed fromintraplate extension after the collision
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stage which was closely related to the oceanic lithosphere break—oft.

Key words:diabase dyke; Permian; petrogenesis; LA—ICP—MS zircon U—Pb age; Western Tianshan Mountains in Xinjiang
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Fig. 1 Tectonic map of the Western Tianshan Mountains (a), regional geological map of the Western Tianshan Mountains,

Xinjiang (b) and geological map of southern Xinyuan area, showing the occurrence of the diabase dyke (c)
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Fig. 2 Field occurrences (a), sample (b) and photomicrograph of the diabase dyke (c) in southern Xinyuan area
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Fig. 3 Cathodoluminescence images of zircon grains from the

diabase dyke in southern Xinyuan area
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Table 1 LA-ICP-MS U-Th-Pb data for zircons from diabase dyke in southern Xinyuan area

.. JUEREE/10° [l 2 LAl % /Ma
P mi4i 5 Th/U

WU PTh YPbAPb  1s PbAU 1o PbAU 1o PbAU 1o PbPb o
20-01 1418 4294 3.03 0054 0002 0338 0012 0045 0001 2839 61 3926  96.5
20-02 4436 13171 297 0052 0001 0327 0007 0046 0001 2866 58 2981  71.8
20-03 1431 3606 2.52  0.056 0.002 0347 0010 0.045 0.001 2829 59 4563  79.6
20-04 1302 2207 1.69 0053 0.002 0336 0010 0045 0001 2850 59 3673 844
20-05 2388 7741 324 0055 0.001 0333 0008 0043 0.001 2723 55 4518 729
20-06 1605 3262 2.03  0.053 0.001 0325 0008 0.044 0.001 2805 57 3299 767
20-07 4354 16456 3.78  0.053  0.001 0334 0008 0045 0001 2850 57 3565 725
20-08 20389 5304 2.60  0.058 0.002 0349 0010 0.044 0.001 2758 57 5313 797
20-09 771 1167 1.51 0051  0.002 0312 0013 0044 0001 2797 6.0 2458  106.5
20-10 2198 5204 237 0052 0.002 0314 0009 0043 0001 2740 57 3060  86.0
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Table 2 Major, trace elements and REE data for diabase
dyke in southern Xinyuan area

FEMHS  HSX-1 HSX-3 HSX-4 HSX-5 HSX-6
SiO, 4772 4747 4746 4764 4745
TiO,  3.13 332 334 330 355
ALO, 1404 1370 1370 1352 13.67
Fe.0, 1377 868 750 861  10.05
FeO 2.65 790 834 782  6.84
MnO 022 024 026 024 023
MgO  5.19 544 551 544 493
CaO  8.76 8.60 9.1 9.12 88l
Na,O  3.06 298 285 284 297
K.O 0.80 097 082 078 074
P.Os  0.66 0.70  0.71 0.70  0.75
BedkE 226 2.74 2.13 2.07 3.30
Rb 2980  40.60 39.90 38.00  32.90
Ba 321 340 270 311 399
Th 2.65 253 244 277 280
U 0.86 083 088 091 0.99
Nb 6.40 684 678 734 8.1
Ta 0.64 0.61 059 066  0.69
Sr 334 318 321 317 324
Zr 341 349 336 386 413
Hf 9.04 948 912 1040  10.60
Y 5140 5250 5560  63.20  64.50
La 1790 2050 19.40 2330 24.70
Ce 4450  48.10 47.60 5560  54.60
Pr 6.28 7.31 697 830 837
Nd 3070 3410 33.50 3830  39.00
Sm 8.24 9.47 931  10.60  10.90
Eu 3.13 336 3.3 341 3.61
Gd 7.67 872 867  9.68 103
Tb 1.57 1.77 1.7 1.91 1.99
Dy 9.74 10.7 10.7 11.9 123
Ho 2.02 222 226 252 252
Er 521 551 573 606 628
Tm 1.04 1.09 1.09 1.24 1.22
Yb 6.03 634 639 713 728
Lu 0.84 088 090 098 096
T 50 B M XS — 1 RE s ke s BT R A
BT %, ORI TR S RN 107

FE S ELAR 9 Nb/Ze {8 (0.001~0.02) , I 71 7+ 2% U8
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413%107°) \Nb & (6X107°~8x107) , M i J 53¢
HPERT . A RS A S A L oT R Lo (B 6—c)
SR, N La 3] Lu BEUE A IES £, 1IF Ce 5% 1 Eu M
X5 45, (Sm/La)w=48.5~216.9, & W &5 11 Ky 5 3% 5k
P50, 5 By AE b S B A R AR L™
33 Sr—NdREAM

FE A ) Sr N [RIM 2RSS 5 R A A% IE 445
W3, TRb/*Sr=0.304~0.439, VSt/*Sr=0.7067275~
0.756585, Sm/'"“Nd=0.1671~0.1690, “Nd/"“Nd=
0.512756~0.512795 , Z2 i 280 4Ma AE WM 1E )5 , FEA
HXS—6 1 (7Sr/*Sr) B 5 HARE S AR 22 30K, X oA
v () ) 958 % S (L, 4R T2 ot A2 Tl 72 A FH 52 i ¢
Ko HAFERHWIME (7St/*Sr),=0.70479~0.70548 , 5 4
o SEYER 070519, SRS 55 IR0 U6 Rl R AH
B e OHAE T +3.3~+3.8 Z ], foundBHAZIL T —
0.14~=0.15 Z [A], ton B AFIE N 1.1~1.3Ga, HEAIK
BRI UG SeAE , ena(r) 18 (+3.3~+3.8) f8 /R Hidk A BA
T IR X AR
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Table 3 Sr—Nd isotopic compositions ofdiabasedyke in

southern Xinyuan area

FEih S HXS-1 HXS-3 HXS-4 HXS-5 HXS-6

“Rb/*Sr 0.304 0.439 0.394 0.371 0.319
“St/*Sr - 0.706695 0.707055 0.706770 0.706275 0.756585
“Sm/'*“Nd  0.1684  0.1676  0.1686  0.1690  0.1671
"Nd/""Nd  0.512766 0.512756 0.512779 0.512759 0.512795

(St/“Sr),  0.70548  0.70530 0.70520 0.70479  0.75531
("“Nd/“Nd), 0.512457 0.512448 0.512470 0.512449 0.512488
& xalf) 35 3.3 3.8 34 4.1
Fomna 014 015 014  -0.14  -0.15
fo 1297 1307 1259 1338 1166

s ("Sm/YNG) ein=0.1967, (“PNd/"'Nd)cuon=0.512638,
(TRB/*S1)crun=0.0847, ("St/*Sr)cnun=0.7047, T A LA
BB ena(£) F tom I T=280.4Ma
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Fig. 4 Zircon U—Pb concordia diagram (a) and weighted average age (b) of the diabase dyke in southern Xinyuan area
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