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Geochronology, Petrogeochemical Characteristics and Tectonic Significance

of Gabbro Dike from Western Quruqtagh in Xinjiang

GUO Ruiging', QIN Qie’, ZOU Mingyu', LIANG Wenbo!

(1. College of Geological and Mining Engineering, Xinjiang University, Urumgqgi 830047, Xinjiang., China;
2. Institute of Geology, Chinese Academy of Geological Sciences, Beijing 100037, China)

Abstract: The Quruqtagh is located at the junction part between Tarim Craton and Southern
Tianshan tectonic zone. The gabbro dike has been found in the western section of Quruqtagh are-
a, which is composed mainly of gabbro. Zircon LA —ICP - MS U - Pb dating yields an age of (411
+5) Ma, implying that the magmatic crystallization epoch of the gabbro is lower Devonian. Geo-
chemical characteristics show that SiO,contents range from 48. 60% to 50. 61% , while MgO con-
tents range from 5.51% to 7. 96% with Mg® values of 51~59. This gabbro is characterized by
calk-alkaline basaltic series, with relative LREE enrichment and weakly Eu anomaly in the chon-
drite-normalized REE patterns. In the primitive mantle-normalized trace elements patterns, this
gabbro is enriched in LILEs such as K and Rb, while it’s depleted in HFSEs, such as Nb, Ta, P
and Ti. According to the comprehensive synthesis on regional geology and geochemical character-

istics, the gabbro magma is considered to have been derived from partial melting of depleted man-
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tle wedge that previously metasomatized by slab-derived aqueous fluids. This contribution pro-

vides helpful information for understanding the middle Paleozoic tectonic features of southern

margin of south Tianshan served as an active continental margin.

Keywords: gabbro dike; LA —ICP — MS zircons U — Pb dating; Quruqtagh; southern Tianshan
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Fig. 2 Field photographs and photomicrographs of gabbro from Wusitenggaole River
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Fig. 3 (a)CL image of zircons from the gabbro dike; (b)The ***Pb/**U -*"Ph/** U
Concordia diagrams of gabbro dike
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Tab.1 Zircon U - Pb isotopic analysis of the gabbro dike

=S Y @ () M o % W #E B (Ma)
& Th/U 207 py/ 207 ply/ 206 ply/ 207 ply/ 207 ply/ 206 ply/

Th U 1o 1o 1o 1o 1o
= 206 P, 235 J 238 J 206 P}, 235 J 238 J
1 1034 608 1.7 0.058 63 0.001 07 0.527 20 0.010 83 0.06523 0.001 01 553 41 430 7 407 6

2 1331 638 2.09 0.054 98 0.000 98 0.494 87

<

.010 09 0.06528 0.001 02 411 41 408 7 408 6

3 2108 1124 1.87 0.05516 0.001 03 0.501 74 0.01049 0.06597 0.00103 419 43 413 7 412 6

4 3744 1732 2.16 0.05538 0.00091 0.502 50

<

.009 61 0.06581 0.001 01 428 37 413 6 411 6

5 1174 612 1.92 0.057 70 0.001 29 0.508 85 0.01218 0.063 94 0.00102 518 50 418 8 400 6

6 970 608 1.6 0.05476 0.00127 0.49308 0.01213 0.06529 0.001 04 402 53 407 8 408 6

7 2783 1682 1.65 0.05435 0.00094 0.503 68 0.01010 0.067 21 0.001 06 386 40 414 7 419 6

8 2926 1428 2.05 0.05527 0.00097 0.50212 0.01005 0.06589 0.00102 423 40 413 7 411 6

9 1877 1145 1.64 0.05456 0.00111 0.49838 0.01112 0.066 25 0.00105 394 47 411 8 414 6

10 2118 1340 1.58 0.05532 0.00092 0.518 92

(=]

.010 12

(=}

.068 03 0.001 07 425 38 424 7 424 6
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Tab. 2 Major element compositions (%) and REE element

and trace element compositions (10~ °) of the gabbros

gik2

SAMPLE TKD34 -1/1 TKD34 -1/2 TKD34 -1/3 TKD34 -1/4

SAMPLE TKD34 -1/1 TKD34 -1/2 TKD34 -1/3 TKD34 -1/4

SiO, 48. 60 50. 61 49. 59 49.98
TiO, 1.76 1.63 1.52 1.42
AL O; 15. 72 15.75 15. 34 13.97
Fe, Osr 11. 99 10. 61 11. 10 11.16
MnO 0. 20 0.18 0.19 0. 20
MgO 6. 82 5.51 6.56 7.96
CaO 9.35 8.38 9.37 10.17
Na; O 3.25 3.90 3. 45 2. 80
K,O 0.73 1. 04 0. 81 0. 62
P, 05 0.23 0.32 0.25 0.18
LOI 1.26 1.94 1. 41 1.21
Total 99. 96 99. 98 99. 66 99.72
Mg # 53 51 54 59
Sc 34. 10 31. 20 36. 50 47.10
% 243.0 203. 0 244.0 280. 0
Cr 60. 0 10. 0 60. 0 60. 0
Co 40. 20 28. 90 37.10 39. 40
Ni 43. 80 17. 50 30. 40 54. 50
Rb 23.00 31. 30 24. 40 17. 90
Ba 310. 00 591. 00 409. 00 278. 00
Th 2.33 3. 46 2.70 2.18
U 0.62 0. 80 0.67 0. 64
Nb 8. 10 11. 10 8. 70 6. 70
Ta 0.51 0. 65 0. 48 0. 39
La 14. 60 22. 50 17.00 13. 40
Ce 31. 80 47. 70 36. 70 31. 70
Pb 7.10 9.70 10. 10 14. 80
Pr 4.41 6. 41 4.99 4.61
Sr 296. 0 351. 0 328.0 314.0
Nd 19. 1 26.7 20. 3 19.9
Zr 137.0 225.0 193.0 93.0
Hf 3. 80 5.70 4. 60 2. 80
Sm 4.81 6. 30 5. 00 5.27
Eu 1.76 2.07 1.84 1.84
K 77 619 69 566 77 785 84 426
Ti 4376 6 234 4855 3716
P 5 498 8 466 6153 5 280
Gd 5. 88 7.07 5.77 6. 03
Th 0.94 1.14 0.94 0.97

Dy 5.75 6. 85 6.52 6.42

Y 32.10 39. 50 35. 60 35. 50
Ho 1.18 1. 39 1. 31 1. 33
Er 3.59 4.43 3.76 3.81
Tm 0.51 0.62 0. 54 0.55
Yb 3.22 3. 96 3. 38 3. 25
Lu 0. 48 0.61 0.49 0. 47
SREE 98.03 137.75 108. 54 99. 55
LREE 76.48 111. 68 85. 83 76.72
HREE 21.55 26.07 22.71 22.83
La/Ybx 3. 25 4. 08 3.61 2.96
SEu 1.01 0. 94 1. 04 0.99
5Ce 0. 96 0.96 0.97 0.99

4 e

4.1 BERERERERENK

R WO X/ B R 2k A oo R (LILE)
B#M+ 0% (LREE), 54t Nb, Ta Ml Ti 4% & 37 i
JUE (HFSE) & P, /R A 7R 5 A MRIE. ©
B EMW B IJ1%A (SUN S et al. . 1989) L4l
FEWRIR L (MA C et al. ,1998) il Hi 1 5 IX 44 {4
AR 3 A0 4 (HAWKESWORTH C J et al.
1993) #8 T fig 7 BaxX —FRAE 1 11 B

L R A A2 b e TR G DA TR G AR B A ) i)
B R T R L LRI . AR A AR o
K& Nb/Ta {8 M 15. 88~18.13,Zr/Hf {2 33. 21
~41. 96,4 5 5 I b5 Mg Nb/Ta {5 (17.5£ 2.0)
1 Zr/HIfH (36. 27) — 3, JF H W 2 & T KB b 7%
7 e f (RUDNICK R L et al. ,2003); La/Sm<4. 5
(LASSITER J et al. ,1997) . (Th/Nby>>1(SAUN-
DERS A et al. ,1992) fil Nb/La<<1(KIEFFER B et
al. 2004 5 ik Sk 0 By b 2 TR Yo 1 FH & A A4
WK La/Sm Ky 2. 54~3.57, (Th/Nb)Hy 2. 41~
2.61,Nb/La 3 0. 49~0. 55, %5 71 H 5752 11 15 Y 1€ F
A KRS B & Th A Nb A9 8RAE . i 5¢e
IR YL 52 23 3 BUF W8 3 Nb A Th i £ A0 ¢
£ Nb/Y - Th/Y FlfH (K 6a), K A MM 2
th Nb/Th (JIEAHCH: . 78 Nb/La — Nb/Th Kl (|
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6b) Hr, 17 IR Yt 23 [A] B i 2> Nb/La #1 Nb/Th {&
(ZHANG C L et al. ,2012) , ¥ K 0 5 5 90 1 A1
NEIEAHGPE . R T R I ERRE R K S
1B 25 0 27 ) 1 b e R eV F RN 3

T I A 5T AR 1) 22 AR AR 0 L OB TR B
A Th MA XK Ce/Th(Z K 8),Ce/Pb # K
3,Ba/Rb #Z1/ 4(PLANK T et al. ,1998) . #5149
AR Mg™ - 2B E 1) Eu U535 AR IR

WFST RE K A ik B 85 1 Ce/Th(13.59~14. 54) .
Ce/Pb(2.14~4.48) .Ba/Rb(13. 48~18. 88)1H , I
HA M Mg™ (51~59) Al Eu fi 559 . & ]
RAEBERZRB TR A K, 7€ Sr/Nb - Th/Yb
M Nb/Y - Ba Elf# - (WOODHEAD J D, et al. ,
1998) (& 6c & 6d) o Ff i 2 B0 MR AR A AR s B 1
B L MR A B R X IF A 32 B TR IR 1 5
M, 2R E AR

0418""x'"x"'x"'x"'w"'x"' RV o L R L L L L A R A
sl 1 ) 34 v v
0.14f ] a v ]
i o 1 ssl ]
- % 4 =
E 0.12 I &‘% o O S | ° .
= + %é? o) 1 =z 2.6 :@b 1
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