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Geochronology, geochemistry and tectonic significance of granites in Baiganhu
area, Xinjiang
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Abstract: Baiganhu area is situated between East Kunlun-Qimantag tectonic zone and Altun block, where the
Bashierxi granite series is the key to understanding the tectonic setting of this area during the Early-Middle Sil-
urian. In this paper, a monzonitic granite (BGH-1) and a syenogranite (BGH-4) samples were collected from a
single pluton and used for petrographic observations as well as geochronological and geochemical studies. This
pluton contains muscovite and garnet, and its A/CNK and A/NK ratios are in the ranges of 1.07~1.12 and
1.41~1.59, respectively. Thus this pluton is peraluminous and high-K calc-alkaline S-type granite. In addi-
tion, this pluton is characterized by enrichment of LREE and LILEs and depletion of HFSEs, with obvious negative
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anomalies of Nb, P and Ti. LA-ICP-MS zircon U-Pb dating reveals that the monzonitic granite and syenogranite
were emplaced at 428.2 * 4.2 Ma and 422.5 * 2.3 Ma, respectively. The data obtained by the authors and
previously published data show that the calc-alkaline S-type granites and A-type granites are coexisting in
Bashierxi granite series and they were formed in a post-collisional environment during the Early-Middle Silurian
(433~421 Ma). However, the Early-Middle Paleozoic magmatism in eastern Qimantag between Golmud and
Baiganhu fault to the east of the Baiganhu fault has recorded a complete process of Late Ordovician to Early Sil-
urian subduction, Middle Silurian to Early Devonian collision, and late Early Devonian post-collision. Apparent-
ly, the Early-Middle Silurian magmatic plutons in eastern Qimantag and the Bashierxi granite series, which are
outcropped in Baiganhu area to the west of the Baiganhu fault, were formed in different tectonic environments,
thus probably belonging to different tectonic evolution systems.

Key words: granite; zircon U-Pb dating; geochemistry; tectonic; Baiganhu; Xinjiang

20042a%  2004h® 2012
1a - 2011
- 1b
2001
2003 2007 2009
- 1
la 2010
1b 3 1b
2008 2011 2012
2008 S
2011 2012
A —
(1] . 2004a. R . 1:25 J46 C 003001

(2] . 2004b. 1:25 J46 C 003001 R .



4 8

FIPRSE: A TS

FAFE BRI LA IS R 599

es R RA A R TR, 2 B8N
AR AR TR i

H 080 X 3 2 2%, B 2 0 B R
FE AR T B R RT DAy o B A R BT = 4 Bl AT
JRAZFEAE S B AR WG 31 % P R A S5 W B b v e ]
TEGERE A 3 A B W R o3 B A B AR AR
[ A G 78 i - b AL 78 1] YK 2 (25 K8 <5, 2013). H

TR X Y R T ST A 3, BARGE 4 607
% 2~ 3 km, SEMH R T 150 ke, P 98 3 42 B T
UM (RN, 20100, MhAh, ZXIE K B AXTHR
PEPE AR\ S-C A SRR DM

3 M DX o 0 B B 2 AT IR A A R
B, Yy 7E AT T A A ) R OR
i BRI A E R E AR RIE S

38°N

36°N [l A I

T P
| S

+

[ winagmaae [ ksl [0 F/RG L

88°55'E

88°40'E
1

422.0£3.0Ma (ZEEES%, 2012)

430.5+ 1.2 Ma (FKES, 2011)

AT -R/RFER IR

4282+ 4.2Ma (BGH-1430)

422.5+2.3 Ma (BGH-4430)

372
55'N

37°
50N
\ P EL/ARA IR
©)

L Skm '

=RRUHINS

B RS
O —kwpes

B ckwpe

A wizn

K1

EHAATWA

W 4k nmersm ks SOk OB MRE 4
L3 mress RS

RO R ARG L a #2455 2008) B2 I A T U R L, 52 K35 (2013) &8k ]

Fig. 1 Tectonic sketch map of Qimantag and adjacent areas, East Kunlun (a» modified after Li Rongshe ez al.» 2008) and

geological sketch map of Baiganhu area (b, modified after Li Daxin ez al.» 2013)



600

33

6
2008 2010b
2
1b
BGH-1
37°56"18"N 88°54'21"E
4 196 m 2a
30% ~35% 15% ~20%

30% ~35% 5% ~10% 5% ~

10 %
2c 2e
BGH-4
1b 37°55'24”"N

88°52'44"F 4120 m -

2b

30% ~35%
35% ~40 % 15% ~20% 5%
~10% 5%
2d 2f
3
3.1
BGH-1 BGH-4

2002

Quanta 200 FEG
CL
Corfu 2003 U-Pb
LA-ICP-MS
Agilent 7500ce 193 nm
COMPexPro102
2003 Anderson 2002
ISOPLOT Ludwig
2003
1o
26 95%
3.2
BGH-1 -
100 ~250 pm 50~100 pm

3 —

25 25
1 U Th 209
X1070~1383x10°% 45x10°°~410x10°°
Th U 0.12~0.68
16
W6pp 28y 418 £ 4 Ma—~
441+5 Ma 428.2 4.2 Ma MSWD
=3.4 4a 25
912 15 4a
206pp 2381y 407 + 4 Ma—411 £ 4
Ma 408.3+3.8 Ma MSWD=0.16
2013
DA Ar 411.7
+ 2.6 Ma
OAr-¥ Ar 412.8 + 2.4 Ma
5

19 1342£12 Ma 24 492+5 Ma

25 425+ 4 Ma

08 281%*3 Ma 13 384+4 Ma



FaW FIPRSE: FTHEO T MM R S AN IR AT ST R A R X 601

] mm NS 1 mm

2 HTHEHEIMRER ST RS (ERZ G
Fig. 2 TField and microscopic photographs  crossed nicols) of Baiganhu pluton
a— —KANE: b IEKIERE: «BGH-1L, AT AN ETHADLERY, BHKAREFREREE SR, B RERTR
s &BGH4 MAKABTRE R KAREES L RREREN: « BCH-1, BB E RS T EEHEKAREA KA K
AR AL —BCHA4, EXARHEXGS AKARAINGREAREEHNEA B, FETFAENEL RBAASLRTHHES:
Ap—RA: Br— 2o Co—REE: Gre— AT A: Mag WA s Mc—HMAHKA: Ms— A= Or—EKA: P8KA: Quz—F
By Ser—
a—monzonitic granite; b—syenogranite: ¢c—BGIH-1, full extinction and perfect hexagonal crystalline form of garnet, polysynthetic twinning of pla-
gioclase which experienced sericitization and argillization, chloritization of biotite: d—BGIH-4, crossed twinning of microclines sericitization and car-
bonation of plagioclase; e—BGIH-1 the second-order blue-green interference color of muscovite which erystallized in plagioclase, carbonation of pla-
gioclase: —BGH-4, Carlsbad twinning of orthoclases polysynthetic twinning of plagioclase which changed into the fake crystal of sericite, full ex-
tinction and perfect hexagonal crystalline form of gamet: Ap—apatite: Bt—biotite; Cb—carbonate: Grt—garnet: Mag—magnetite: Mc— micro-

cline: Ms—muscovite; Or—orthoclase: Pl—plagioclase: Qtz—quartz: Ser—sericite



602

33
BGH1-10 418+4 Ma
BGH1-01 4Ma BGH1-06 418+5Ma . BGHI1-12 41814 Ma
BGHI1-17 42144 Ma
BGHI1-19 13421412 Ma
BGH4-03 416+4 Ma BGH4-08 4154 Ma
T4 . 4N BGH4-16 4214 M
BGH4-13 4164 Ma - g : BGH4-20 860+8 Ma
\ » "
200 pm
3 CL
Fig. 3 Representative CL images and sites of analyzed points of zircons in Baiganhu pluton
422.5 + 2.3 Ma MSWD = 1.4
BGH-4 4b 20 860 = 8 Ma 04 508 £ 5
- 100~200 pm 50~100 pm Ma
3 3
CL 01 465 £ 5
25 Ma 15 463 + 5 Ma
25
1 U Th 214x107°~997x107° 458 + 9 Ma LA-ICP-MS 2010b
72X 10 ©~474x10°° Th U 0.13 ~ 07 364 £
0.76 19 4 Ma 19 391 + 4 Ma
ZOGPb 238U

415 £ 4 Ma — 432 £ 5 Ma



603

B ML
=X

s E T e b & 0 MR BT IT A 3

F RS

4 4

14 Sy S 454 48 L9% LE0 1L 6000 728900 v LBB'0 86 650 6L 0000 8¢ 9500 SC
S 6y 9 697 0C LSE 8¢°0 98 0060 7€ 6L0°0 98 6666 SL98S'0 76 0000 L9 €500 <
S 6ty S £y 31 8¢E 920 SL060'0 07 0L8°0 S1866°0 LZ91S '8 98 6600 [4ASS N €T
14 (454 S 61y Ll 0c¢ 126 7L 0000 826900 16 LOG'0 7S B1S 6 $806060°0 67 €560 ac
14 (4% S 6Cr ST 0Ly 9¢'0 €L 0000 9¢ 6900 0S L6670 91 S¢S0 08006°0 S6 7500 1<
14 LTy S vy 91 607 LE'0 <L 6000 96 8960 29 L0B'0 8L 8IS0 £8 0000 675070 0C
4! el 6 97 1 o1 £V 1 S0 9¢ 2060 0S 1€C°0 LB 8EB'0 LETIT € 1210070 00 1610 L6l
S £EY 9 0y €T 8¢ 89°0 8L 6000 £6 6960 76 66070 CLZIS '8 201660 9% €560 8T
14 1y 9 0cy 0C 87 v '6 7L 6660 S L9808 00 606°0 €6 LSO 66 0000 SL9SG 0 LT
S vy 18 £SY 78 (45 8¢'0 78 006°0 Z80L0°0 06 616°0 SLT9S'0 71 2666 £6 LS00 91
14 LBy 9 <y i s (U] €L 00670 L1S96°0 92 6600 L8060S 0 96 1666 8L 65070 «ST
v Uy 14 9y £l SSE 810 7L 0060 790L0°0 £L960°0 SLTCS 'O 1L 0000 79¢€56°0 48
14 8¢ 9 L6E 0c Ly €0 L9 0060 < 19670 €1 8660 9L 8LY 'O 66 0000 059560 L€l
14 807 S 90¥ LT L6E ] 69 0060 LES90'0 £V LOB'0 £6 1670 $8006°0 2975670 4
S Tey L Ty €T 8617 870 8L 6000 169670 v 616°6 Sy vvS 0 €1 10676 LTLSG'O 1T
14 8Ly 9 Sy 1Z £9% feay 7L 0060 $6996°0 £C 6000 ST61S'0 €0 1660 829560 o1
S 8017 8 £y (42 iay 9¢'0 080060 825960 ST Z18°6 0€ 2650 6£ 1660 $8SS6°0 « 60
€ 18¢ 9 £0¢€ IS 187 ST°0 97 0060 87 700 S LBB0 L6 LVE'O 9¢ 1660 7L 9560 .80
14 0y 9 9y 61 197 e 7L 6600 SELIB'0 8L 806°0 79 1CS 0 L6 0000 129S6°6 L8
S 8Ly 6 4% 89 £6€ f4ay LL BB 96 9960 89 €16°0 06 €650 191660 7S vS6°0 96
S LBy L 8¢ SC ws Se'0 SLG0B'0 615960 8C 0160 L8 €S0 12 106°0 £€ 85070 +S0
14 Ty S 1y ST £y €00 1L006°0 96 L9806 12 L6800 8E VIS0 6L 0000 976560 70
14 LEY S 9y L1 69¢ 9¢'0 7L 0060 90 0L0°0 £8 L0060 780750 £8 0000 96 €500 £0
14 1887 L 1y s ELY o 0L 0060 16 S96°0 87 0160 7L €IS 0 0£ 1660 7S 9560 + 0
14 ey S £y 48 £y S1°6 0L 6080 96 L96"0 789600 IS L1IS"6 7L 0060 LTSS6°0 16
T-HOd
&t Nsge/Idone 21 Negz/Id oz oL Adsoe/d coe a1, Ngge/Idoe 21 Nege/Id o 21 Adoge/Id coe
/4L L
N/ Sy B ET) [

uopd nyuesreq J0) elep qd-) U0z SN-dOI-V'T T dqel

WL AN G5 SNdOIVIY LR T3



334

El

604

CE AN B x

¥ 8Ty S (4474 18 18¢ LT°0 1L 00070 96 9900 08L00°0 LE 0050 L83000°0 €T PS0°0 4
S 8¢r 9 8Ly 1C S9¢ 62°0 SLO0G O 79 8900 788000 LE 6050 96 0000 S8 €500 14
% IS4y S ocy SI 86¢ SE0 TL000°0 608900 I L0060 06 CIS 0 8L 000°0 99 %S00 €C
% 0cr S 8Ty 7T Ly 7T 0 0L000°0 8€ L9070 LOLOG'O r vZs o 8L 000°0 879500 C
I 811 S 601 T 65¢ ST0 690000 669900 89 9000 88 56170 7L 0600°0 TLESO O 1C
8 098 o1 €L6 Le orct €r'o Ly TO0 0 SoOTrL 0 €9 ¥20°0 208091 1S 160 °0 9L 180°0 L0C
% Tog 6 4 19 STL €0 89 0000 LS T90°0 8C 71070 96 LvS 0 6L T00°0 1S €90°0 .61
S ocy 9 9Ty 61 90v €0 SL 0000 76 890°0 8L 8000 S6 0250 S6000°0 S8 7S0°0 81
% 8¢r S 4y LT 66¢ ST0 €L000°0 65890°0 16 800°0 689150 L8 0000 897500 LT
% 1y S 8¢ ST 691 9L°0 0L 000°0 87 L9070 LE LOOO L9vZS0 18 6000 v 956°0 91
S £9p L Ly 0S (U5 7T 0 LL 0000 8€¥L0°0 Ly TT0°0 Ly 68570 LT T00°0 81 LS00 LST
S (434 9 IS4y 61 L8E 9€°0 SL 0000 6€690°0 99 8000 €6 61570 £€6000°0 8¢ #5070 7T
% 9lv S LOY 81 86¢ LT0 1L 00070 89990°0 €L LO0°0 7T €6%°0 98 000°0 89 €60°0 €l
% v S 61y 91 76¢ 10 TL000°0 S6 L90°0 9% LOG'0 0L OIS0 78000°0 SCvS0°0 4
% €r 9 LTv 61 8¢ 70 CL0000 06 L90°0 9Z800°0 9¢ 8060 16 0600°0 7€ 75070 1T
% 0cr 9 LTV 1T SoP 4t 7L 0000 8CL90°0 ST600°0 62750 €0 1000 €€950°0 0l
S 8¢r 9 Ty 0¢ 18¢€ LT°0 SL 0000 0L890°0 LL 8000 €9€1IS°0 $6 0000 STPS0°0 60
% Sy 9 Ty 1C £€SY [4501] 7L 00070 87 990°0 81 600°0 EIEIS o €0 T00°0 0950°0 80
% 79¢ S 86¢ ST €09 €€0 190000 S08S0°0 6L 900°0 98 6L7°0 L8 0000 66 650°0 «LO
% (%474 9 4874 0T 67¢ 670 €L000°0 L8L90°0 07 800°0 10 00S 0 76 0000 Ly €S0°0 90
% L2V S 811 LT 89¢ 8C°0 <L 00070 €6 890°0 SLLOBO SE605°0 78 6000 €6€50°0 SO
S 80¢S 9 (4% 91 769 €0 L8 0000 €6180°0 €L 0100 €6 S0L°0 86 0000 €6 T90°0 L0
% 9Ty 1T €y €L G8¢ €570 €L000°0 999900 98 910°0 789750 S6 100°0 05 650°0 €0
% Sr44 S Ty ST 16% LT0 TL 0000 €2890°0 CT LO0 0 0SvIS'0 6L 0000 €LPSO0 0
S Sop 9 9¢v LT ey 0 6L 000°0 8 vLB0 09 800°0 STLIS0 98 06000 20 SS0°0 L 10
P HOd
o1 Neggz/qdooz o1 Nege/d oz o1 Adonz/9d 10z o1 Neggz/9dooz o1 Neez/d 0z o1 Adooz/9d 1oz
n/aL B Y[k
BN/ IV SOE]

T 9qe], ponunuo)

1%



4 605

0.28 0.07
a4 BGH-1 150 Mean age = 4282+ 4.2 Ma 440
0.24 o073 MSWD=3.4,N=16
130 o ‘
020 I
110 0.071
g 0.16 9 ;:i 0.069t
<= <=
B B
g 012 70 R 0.067
[
0.08 50 0.065}+
30 Ll
0.04 0.063- Il" Illll i
0.00 : : : 0.061
0 1 2 3 4 0.4 0.48 0.52 0.56 0.60 0.64
207Pb/ 235U 207Pb/235U
0.17 b 0.073
BGH-4 Mean age =422.5+ 23Ma  450g
0.15 90 MSWD=1.4, N=19
o 0.071
0.13
70
= 0.11 = 0.069
] ]
rS =
£ 009 &
& S00/H & 0.067
0.07 NN
o 0.065
0.05}30
0.03 ' ‘ ' ' 0.063 S : : : : '
02 0.6 1.0 1.4 18 045 047 049 051 053 055 057 059 061
WP/ By Wpp/ By
4 a BGH-1 b BGH-4 U-Pb

Fig. 4 U-Pb concordia diagrams of zircons from monzonitic granite a BGH-1 and syenogranite b BGH-4

7.61% s 1.67~2.10
4 SiO, - K,O
Sa  K,O Na,0O 0.74~1.19
4.1 0.97 CaO 1.76% ~2.20% MgO
5 BGH- 0.61%—~0.73% Mg"® 37.2~38.2 ALO;
4.1 4.2 4.3 4.4 4.5 200 14.35% ~15.18% A CNK A NK
Acme Analytical 1.07~1.12  1.41~1.59
Laboratories ICP-ES 1.09 1.48 5b
4.3
ICP-MS 0.5¢g ICP- 109 X100~
MS Pb 141x10°6
SO-18 DSS  OREAS4SCA 6a LREE HREE 6.69~7.68 La
10% V Cr CoNi ThU  Yb y 6.78~9.08  La Sm y 3.06
20% 2 ~3.42 Ga Lu y 1.33~1.70
4.2
SiO, 8Eu=0.42~0.50 Eu

70.57% —71.73% K,O + Na,O 6.79% —~



606

33

2
Table 2 Major and trace element compositions of

Baiganhu pluton

BGH-4.1 BGH-4.2 BGH-4.3 BGH-4.4 BGH-4.5
SiO;, 70.98 70.57 71.73 70.62 70.69
ALO; 15.11 14.81 14.35 14.86 15.18
Fe, O3 2.16 2.36 2.02 2.33 2.40
MgO 0.66 0.73 0.61 0.69 0.73
CaO 1.80 1.97 1.76 2.08 2.20
Na,O 3.88 3.48 3.58 3.76 3.91
K,O 3.53 4.13 3.97 3.49 2.88
TiO, 0.28 0.30 0.26 0.29 0.31
P,0s 0.12 0.12 0.11 0.11 0.11
MnO 0.05 0.05 0.06 0.06 0.06
LOI 1.4 1.4 1.5 1.6 1.4
Total 99.91 99.90 99.90 99.88 99.89
A CNK 1.12 1.07 1.07 1.08 1.12
A NK 1.48 1.45 1.41 1.49 1.59
K;O Na,0O 0.91 1.19 1.11 0.93 0.74
K,O+Na,O  7.41 7.61 7.55 7.25 6.79
o 1.96 2.10 1.98 1.90 1.67
Mg* 37.9 38.2 37.7 37.2 37.8
Ba 305 351 343 325 289
Be 6 6 3 11 6
Co 2.9 2.0 1.3 2.7 2.8
Cs 10.7 8.8 8.3 11.5 15.2
Ga 18.0 18.5 17.2 19.2 19.6
Hf 4.0 3.2 3.0 3.6 3.4
Nb 13.7 13.1 11.8 14.0 15.7
Rb 171.9 226.1 206.0 186.7 179.0
Sn 7 7 19 15 15
Sr 301.3 294.6 250.0 295.5 318.5
Ta 2.9 2.9 1.8 2.2 3.2
Th 11.5 10.7 10.8 12.4 11.4
U 1.9 2.0 1.5 3.3 1.8
\% 23 23 20 25 24
w 0.7 0.9 0.8 1.0 0.7
Zr 116.8 109.9 107.3 126.0 118.1
Y 22.3 23.8 22.1 28.2 25.6
La 24.4 25.7 20.8 26.5 25.4
Ce 51.1 52.3 43.1 57.0 53.2
Pr 5.91 6.17 5.16 6.64 6.20
Nd 21.7 23.7 20.9 26.3 22.7
Sm 4.81 4.85 4.39 5.52 4.95
Eu 0.63 0.72 0.69 0.74 0.72
Gd 4.18 4.39 3.81 4.73 4.30
Tb 0.70 0.69 0.64 0.79 0.74
Dy 4.35 4.07 3.75 5.53 3.87
Ho 0.81 0.77 0.70 0.95 0.82
Er 2.31 2.15 2.28 2.73 2.38
Tm .34 0.35 0.34 0.41 0.34
Yb 2.40 2.03 2.20 2.75 2.34
Lu 0.33 0.32 0.33 0.44 0.37
Mo 0.5 0.2 0.2 0.4 0.2
Cu 4.8 4.0 14.1 18.1 70.2

2
Continued Table 2

BGH-4.1 BGH-4.2 BGH-4.3 BGH-4.4 BGH-4.5

Pb 7.0 6.2 3.8 9.6 6.0
Zn 32 25 30 43 41
Ni 0.9 1.0 0.8 1.0 0.8
As 1.4 1.6 2.6 1.1 1.2
Bi 0.8 0.2 1.1 0.2 0.3
Tl 0.0 0.0 0.0 0.1 0.2
Sc 4 5 4 5 5
Y REE 123.97 128.21 109.09 141.03 128.33
LREE HREE 7.04 7.68 6.76 6.69 7.47
La Yb y 7.29 9.08 6.78 6.91 7.79
La Sm y 3.27 3.42 3.06 3.10 3.31
Gd Lu y 1.57 1.70 1.43 1.33 1.44
O0Eu 0.42 0.47 0.50 0.43 0.47

Mg# =100 x Mg®>* Mg>* + Fe'
6b
K Rb Cs Th U

Nb Ti Nb P Ti

5.1
U-Pb
BGH-1 BGH-
428.2 + 4.2 Ma MSWD =
3.4 422.5 + 2.3 Ma MSWD = 1.4

U-Pb 433 ~421 Ma
2008 2010 2011 2012
2010b U-Pb
458.0 = 9.0 Ma LA-ICP-MS
la
— 4 2007

2009 2011

2010a 2011
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