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Geological and structural sketch map showing sample locality of Huoshishan area

QHIPUFR s Nok— 5 UL P! — WA T B P WAL P B Py — 3T W Al B P! — 205 IR 4L R B P i — 204 0 41 BL
Spogy ABERBTBGS g N BERRE BB Iep—F3k WA ChG' — T B JFBE T Bes ChG?— W M RE BB y— K sy K AEK
Hyd—AER N TI—MEM R T — P Rl T1— 08 g se i m G i ah bl g s 11— & B4 T Rl AR Rl T —
SR - U LR A AR 5 T MRS Ll A AR 5 I BIE - U s B

Q—Quaternary; Nz &—Kuquan formation; P 2! —Lower member of Zhesi formation; P 2*—Middle member of Zhesi formation; Py 2*—
Upper member of Zhesi formation; Py hn! — Lower member of Hongyanjing formation; P; hn2—Middle member of Hongyanjing formation;
S} s, —Lower member of Gongpoquan group; S5 g—Upper member of Gongpoquan group; Jap—Pingtoushan formation; ChG' —Lower
Jungger

member of Gudongjing group; ChG*—Upper member of Gudongjing group; y—Granite; 7y—monozogranite; y3—granodiorite; | H

plate; T §—Medium Tianshan massif; [ —Kazakhstan active continental margins; [[ 1—Early Paleozoic Yingmaotuo-Niujuanzi rift zone;

[l ¢—Early Paleozoic Heishan-Shuangyingshan aulacogen; [I $— Late Paleozoic Liuyuan-Dagishan rift zone; [[ ;— Abei-Dunhuang massif
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Table 1 LA-ICP-MS U-Pb data for zircons from Haergentoukoubu granites
&5 AR+ 6(Ma)
5 | 26ph | Th U h/U n(*"Pb) /n(**Pb) 6| n(*""Pb) /n(** U) 6 | n(**Pb) /n**¥ W) L6 | n(27Pb)/ | n(27Pb)/ | n(2Ph)/
(pg/®)|(pg/ 9 |(pg/ 2 (26 Ph) A U) n(Z87)
1 5.12 199.96|148. 31| 0.6756757 0.0608940. 00297 | 0.5350974-0. 02547 | 0.06374=0.00068 | 6354108 | 435+17 39844
2 4.5 |142.62|283. 14| 0.5025126 0.0577340. 00198 | 0.4980540. 01656 | 0.06257=+0.00053 520477 410+£11 39143
3 1.25 | 114. 8 |167. 74| 0.6849315 0.0584740. 00313 | 0.4986540.02611 | 0.06186+0.00071 | 5474120 | 411+18 38744
4 5.64 | 81.08(325. 87| 0.2487562 0. 05543740, 00234 | 0.4737840.01964 | 0.06199+0. 00051 430+97 394+14 388+3
5 6.18 [198. 62|248. 97 0.8 0.06295=40. 003 0.543744-0. 02528 | 0.06265+0.00064 | 706104 | 44117 39244
6 2.35 |216. 75|338. 01| 0. 6410256 0.0625240. 00272 | 0.5266940. 02228 0.061140. 00062 692495 43015 38244
7 3.85 [292. 75488. 62| 0.5988024 0. 0638540, 00162 0.539540. 01311 0.0612940. 00046 737455 438+19 38343
8 1.52 | 61.57(180. 59 0.3412969 0.0595140. 00304 | 0.5073240. 02526 | 0.06183+0.00071 | 586+E114 | 41717 38744
9 3.02 [119.06|262. 95| 0.4524887 0.0800440.00133 | 2.19955%40.03319 | 0.19931+0.00136 | 1198433 | 1181+11 | 117247
10 3.22 | 143.21282.73| 0.5076142 0.0638340. 00238 | 0.5410240.01952 | 0.06147+0. 00057 736481 439+13 385+3
11 2.71 |204. 34]302. 24| 0. 6756757 0. 06556740, 00208 | 0.5589940.01709 | 0.06184-+0. 00053 792+68 451+11 38743
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Table 2 Representative major and trace element data for the Haergentoukoubu granites

=22 1 2 3 4 5 6 7 8 9 10
2 MRS | ZRIENS | ZRAEKS | KRS | ZRKIERSE| s | ZRERE | ZREME| HiKE Pk
FEELY (D
SiO, 72.42 72.92 72.38 72.74 72.16 70. 28 79.4 71.51 76. 62 72.33
TiO, 0.3 0.24 0.27 0.3 0.3 0. 46 0.09 0.34 0. 04 0.4
Al Oy 13. 46 13.26 13.41 13 13.87 14.05 8. 82 13.63 12.75 13.49
Fe; O3 3.24 0.68 0.23 1.03 0.48 0.83 0.93 1.03 0.54 1. 09
FeO 1.97 0.93 1.79 0. 64 1.53 2.05 0.2 1.54 0.68 1.44
MnO 0.02 0.06 0.04 0.03 0.07 0.07 0.05 0.05 0.03 0.05
MgO 0.42 0.2 0.42 0.3 0.72 1.01 0.15 0.48 0.09 0.6
CaO 1.1 1.¢ 1.32 1.67 1.33 1.56 1.57 0.99 0.52 1.24
Na, O 3.07 3. 69 3.57 3.31 4,88 3.18 1.83 2.9 4,17 3
K, O 4,54 5.42 4.5 4. 81 3.02 4.62 4,69 5. 04 3.46 4,79
P,0s 0.19 0.05 0.1 0.13 0.08 0.12 0.06 0.13 0.1 0.13
H, 0O 0.14 1.28 0.98 1.41 0.6 1.48 1.1 1.67 0.66 0.96
CO, 0 0.4 0.7 1.32 0 0.07 0.59 0.29 0 0
LOI 0.07 0.03 0.03 0.03 0 1.47 1. 69 1.63 1.02 1. 66
Total 100. 94 100. 75 99. 74 100. 78 99. 04 99. 79 99.78 99. 66 100. 02 100. 22
FeOr 4. 85 1.54 1. 99 1.56 1. 96 2.79 1.03 2. 46 1.16 2. 41
FeOr/MgO 11.5 6.4 4.7 5.2 2.7 2.8 6.9 5.1 12.9 4
A/CNK 1.1 0.9 1.0 0.9 1 1.1 0.8 1.1 1.1 1.1
/MF 1.68 4,74 3.44 1. 36 3.01 2.15 4,77 2. 89 6.77 2.72
C/MF 0.25 1.01 0.62 1.02 0.53 0.43 1.54 0.38 0.5 0.46
5 2 2.8 2.2 2.2 2.1 2.2 1.2 2.2 1.7 2.1
AK 7.61 9.11 8.07 8.12 7.9 7.8 6.52 7.93 7.63 7.79
AR 3.19 4.2 3.42 3.48 3.16 3 4.37 3.37 3.71 3.24
Ca0/Nay O 0. 36 0.42 0.37 0.50 0.27 0. 49 0. 86 0. 34 0.12 0.41
It E (X1075)
La 50. 9 37.2 33.2 34.5 26 40. 2 16. 85 59.17 8.58 19.3
Ce 100 64.8 55.7 71.5 46. 6 72.21 29.11 116 16. 43 50.91
Pr 12.4 8.22 7.25 7.9 5.98 9.73 3.85 14. 16 2.26 9.83
Nd 45.9 28.7 24.9 26 20.5 35. 84 14.4 51. 82 7.98 38.09
Sm 10. 4 5.71 5. 39 6.12 4,27 7.81 3.4 10. 15 2.05 7.65
Eu 1.38 0.54 0.49 0.52 0.85 1.05 0.94 1.03 0.37 0.98
Gd 7.73 3.8 3.63 3. 14 3.16 6.75 3.28 6.7 1. 96 6.35
Th 1.42 0.69 0.66 0.51 0.57 0.99 0.55 0.81 0.48 1.07
Dy 9.95 3.72 4.63 3.49 3. 89 6.08 3.52 4.02 3.53 6.32
Ho 1. 99 0.68 0.89 0.58 0.76 1.16 0.73 0.71 0.67 1.07
Er 4,76 1. 66 2.42 1.47 1.88 3.39 2.17 2.06 2. 24 3.22
Tm 0.74 0.26 0.38 0.23 0.3 0.43 0.3 0.26 0. 44 0.53
Yb 4.21 1.43 2.48 1.42 1. 84 2.57 1.81 1.59 3.18 3.45
Lu 0.72 0.21 0. 36 0.22 0.29 0. 36 0.26 0.23 0.51 0.55
Y 49. 4 16 24,7 19 18.3 30. 66 20. 46 19. 06 23.74 14. 64
SREE 252.5 157. 62 142. 38 157.6 116. 89 188.58 81.17 268.71 50. 68 149. 31
LREE 220. 98 145.17 126. 93 146. 54 104. 2 166. 84 68.55 252. 33 37. 66 126.76
HREE 31.52 12. 45 15. 45 11. 06 12. 69 21.73 12. 62 16. 39 13.01 22.55
LREE/HREE 7.01 11. 66 8.22 13.25 8.21 7.68 5.43 15.4 2. 89 5.62
Lan/Ybx 8.17 17.58 9.05 16. 42 9.55 10. 56 6.29 25.18 1.82 3.78
SEu 0. 45 0.33 0.32 0.33 0.68 0.43 0.85 0. 36 0.56 0.42
Sr 110 100 140 76 150 114 63.9 116 40. 2 105
Rb 188 230 152 228 106 198 223 179 232.9 253.5
Ba 1210 770 630 670 960 963 829 565 164 549
Th 19 25 19 27 13 22.8 5.7 35.8 3.1 49
Ta 0.65 0.85 0.67 0.66 0.74 1.33 0.73 1.56 2.14 2
Nb 17 16 9.4 15 13 14.6 3.6 12.9 7.4 21.4
Zr 250 110 86 120 150 99. 8 17 122 41.8 259
Hf 7.9 3.5 2.4 3.8 4.9 2.98 0.59 2.81 2.83 7.08
Co 2 3 1 1 9 5.31 2.07 2. 86 2.3 6.4
U 1.6 4.7 4.7 5.2 1.7 2.15 1.18 2. 24 0.86 3.96
\ 21 21 16 25 73 34 3.6 13.2 7.86 28.3
Ni 4 2 3 5 24 11.1 4,03 1.89 7.9 11.3
Rb/Sr 1.71 2. 30 1.09 3.00 0.71 1.74 3.49 1.54 5.79 2,41

W 1~5 SREMBAR S B D EE 1:25 J7 b5t 08 A 41, 6~ 10 5B 5 1 78 4 Hb B 7= R 9 07 R XRF 350 2 CRF98) A/MF= AL, Os/
(TFeO+MgO) (mol) ,C/MF=Ca0/(TFeO-+ MgO) (mol) s A/CNK=nAl, O3 /n(CaO~+ Na, O+K;0) s AR= (Al, O3 + CaO+ Na, O+ K, 0)/(
Al, O3+ CaO- Nay O-Kz O 5 B4 F1| I B 378 & gt il (19 Geokit X #1735,
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A RUAE 54 A BRORL B A A 1 b AR =X — B (Collins,
1982),

6 54 7 B R DU R H 2 KV Th A AL X A AL
G 2808 8 % % Rb, Th, Ce Al Sm, 1j AH X} 7 4
Ba,Ta.Nb.Zr Hf\ Y. Yb(JH 8), 5 A B4 &
19 A, (PA) L AE 1<) 5 R AiE — B0 (Ut K 4§, 1995)
Ce/Nb-Y/Nb Elffts i /s 16 x5 EE R A B, %
NARIIE R L IR B A R AL R AR Y
LK AL A A Nb B & i (3. 57~21.4) X10°°
CFEH4 13.38X107°),Ta &K (0. 65~2.14) X
10 CFEE R 1. 17 X10°°) 5 58 4 41 1 Nb, Ta
(Nb=(8~11.5)X10 °+2.6X10 °, Ta= (0.7~
0.92)X107°%£0.12X107%) ( Barth et al. , 2000) &

AR W B s RS AY Rb/Nb HfE (8. 1~31.5) 1 K/
1000

100

10

¥ f/ORG

0.1

0.01 1 1 1 1 1 1 1 1 1 1 1 1 J
K Rb Ba Th Ta Nb Ce Zr Hf Sm Y Yb

B8 B Bl o0 2R b v £k [ i
(bR (E P2 Pearce %5,1984)

Fig. 8 Ocean ridge granites-normalized trace element

distribution patterns for Haergentoukoubu granites(after

Pearce et al. ,1984)



FALARAE AL T L R AR Sk O A AE B AR AR R A B B R S 383

Nb B (1858, 1~3974) 5 H 5% #H 7 Ho A (5. 36 ~
6.55 1 1498~2976) U {bd . 17 B K2 w55 T 3t 1 AH I L
{H (0. 24 ~0. 89 F1 249 ~ 349) (Rudnick et al. ,
1995) s 4+ A 1 La/Nb & Nb/Ta ¥ A& 4> 3
1.13F0 13, 51 5 #b 7 A W b {E 2. 2 A 12 ~ 13
(Barth,2000) —% ., #eoh. A7 A CEHNIEE, 19895 &
PRAESE 1991 X v [ 48 5 o I 5% & B, L Y 1) o Y
e VAL A KB K A 2 0L, SREE Gl
45 193X 100, Lay/Yby B /NF 10, 0Eu<<
0.5, fEia I — A B i oy A5 i« V7 3 43 A 5 2
Mo AL K f 2R 2 DINK S AL NS e m A
KA R AaBENKERE, H SREE S PR
158.7X 10 %, Lay/Yby E# K F 10, 0Eu F¥ K
0. 84, HIH— AL M I by A5 8 04 501 T 28 40 A A =X
FH U AT DA T P R AR Sk 1 A A 1 2 5 b oe B BB &

M5 A, BRI R IE— B
100

\

ior . Y
Al
- /
OIB *

/ * IAB

UAZ

Ce/Nb

0.1 |
0.1 1 10

Y/Nb

K9 ABIIERER Y/Nb-Ce/Nb & fi#
(ffi Eyb,1992)
Fig.9 Y/Nb vs Ce /Nb diagram for A, type granites
(after Eyb,1992)

A—A BIRERE S A — Ay TUAE R A .2
OIB—# & LA s IAB— B ol L ilA
A1—A-type granites; A,— A,-type granites;
OIB—Ocean island basalts; IAB—Island arc basalts

5 ik

At Ll DX 7R 28 15 7 v oG AR EL 2 R e AR
HHAHLE RIS R E a2 )G KAE
THTIZH HETR AR ST B AT g — il Kb
e Pl (A7 E W%, 1996) . 5% HLag KRG 4h 24 (41
WIS A BB 1L K U B R A b B LA T R
KB . FERLH, I — kLT

A ACMTORR T — Rl TR 8 A B IR R
REF . Hop RS CRE S RO S0 L 5.
B2 ERAR 55 5 JR B b B R 3 1 L KR % LU 55D AR AR
B L POK DR A D A KRR IR
HARXT S 0 R, AR WA O L B By
B BB O R LA R JE R 2 B Ak SETT
TR B 205 i o B B B R A 8 o (H T LB 4t
MR A B 2, R ABRERY KFHAT
WA AAR T EY . Nz (A F ih—3s I —
D WU X LIS i 5 B 8 B X — I J £0 ] — ok
A1 — 418 7B i B R S A Y R A Y 2
AT 5 SR ) 0 0 AR i — 2P AR LT AT
KA L4 B B A R B D D )
1) P 5% o S0 3 Al R RN R 000 ) B LR AR B, B B Al
[i1] e — V19 1 38 A% Jmy Cff 7 %, 2005) . 1 B Bl 1
HF 2T AT — KA Ll — 2 B — U B o 3 A3 3 UK
b T [0 7 T 06 I o @ il G AR b i T - B AR R
G0N WL SR S IR I DT R A AR (A B W 56, 19965
R 25 5 2003bs AL W55 20035 fa] i - 55, 2005) , fiff
W 5 S S 3E AR B 1Y) R 2k Bk 1 Bl I 2% R B8 0F 1 B
2 W AR — L B IR VG R TR B A T 8% G — s B OR
By ilair) o By R Al VE R e SO )G 1 20 28 SR 4 0 4%
BEA B GERZESE, 2002a: B 5 BESE . 2006) . /A2
] 50 P ] ] B % b L e 4 R AR S R B bl i U
Fh ALy R rE AN T T R R - -
Bl SR T A, b U L IL- R L0l - A - R
SIS WA YR U8 A G0 B BB A A R . db Ll
R CH K CZLMIR] 28 250 L L A Al 55 3 XD
BRI AL AR L 2R A 28 i bl o S b X AR Ak
FoTE R Pl X T I R AR ERD TR A R
THE b L DX A B 3 30 S R ) 3 7 L T
ELEA T D A SO v o (| Al =
1996 ;s EARYT 25, 2006) . 3 . W i - AR =k 11 A T8 4
L0 A6 B A 7 TR AR P ) e e A A5 ) ok
sz,

HIE AR K, B R AR Sk DA 78 i A o0 A TR i
o HULA, BRI S R F A B R B IR A
A A, Bl Ay BUEALA G BT A BUAE K
AT TEEAMDIGE, Eby (1992) 4 A BIFE K &
YN ALA, BIANTERLA R HCR L E S S
LR AR FR AR, — B T R A BT B BR R
A BRI X M 76 e 5 2R e SR TR T b 7 B
B 5 9ICA SR AE 7 6l 4 )5 B3k 1L A S gk A
B, bR TR (1995) 4 A BIFE K & 7y AR iE



384 Moo

o
¥

Eiid 2009 4

I CAA)FI G 3 (h (PAY 28, XN+ A, BIAE K&
A, BIAE G s 45 Hh B0 5K MR A % BE 1 AN [ 2
PR AR I RS D A BIZE G A R E B R,
T R -Ry #3 BR 55840 531 L e v e 3] 8 A EEICR Y
ALY LB E 9SLL b BRARER T A A
(9 SARRFAE D DRI Sl 20 A R A 3 3R 558 2 A 19 AT 3
T B B s W IR AR Sk VA 48 14 2 2 O i 1L )
JEAE R (A, B

2000 F
1500 f
V4
« VN
[ /7 a0\
1000 k A9
i /T
/o T~_ \
/ @) N\
/ = » N\
500 F /&
/ 1) 'd
/ =4 o« _
/ L K
0 L 1 | L 1 L
0 500 1000 1500 2000 2500 3000
R1

10 FRZRAR Sk LA 4B B A Ri-Re A 38 21 358 0 ) ] it
({fj Batchelor %%,1985) (R, =4Si-11Na-11K-2Fe-2Ti; R,
=6Ca+2Mg+AD

Fig. 10 R, vs R, discrimination diagrams showing the
tectonic settings for Haergentoukoubu granites (after
Batchelor et al. , 1985) (R, = 4Si-11Na-11K-2Fe-2Ti; R,
=6Ca+2Mg+AD

O Hb 0 43 574 s @ Mg e il 488 7 5 ©— il e e sl i 5

@ e O 1 ©— FakE: ©— & L5 @—FE
(D—Mantle differerentiation production; @—Pre-collision; @ —
Post-collision uplift; @—Late orogeny; &—Non-orogeny; ©—

Syn-collision ; ©)—Post-orogenic period ; @ —samples

6 45

(1) 1207 F W4 5% o 0 0 AR B pig 2 7L oty 2B R0 2
Rty pg i R RSk A fE i s 2 — KB
VRN AE SN, KA RRO TR RN
B A i B R SL A R B R AR

(2) A0 1 L BR Ak 2 7 AiE 28 B O & ik
1 FeOr/MgO K Sr 11 #E 45 ot 21 55 38 57 50 45 5% M
A6 A B 4 Rb, Th, Ce Fl Sm., Ifi # %} 5 #
Ba.Ta.Nb.Zr Hf Y. Yb; 'S F + o 24 BHE,
HRR A EM W % Eu 58 # £ 8K
P 2 A A ) IS 20775 A8 i A K O-Na, O 4531 ] fig
& Y/Nb-Ce/Nb Kl fift 5.~ F 40 A BIAE KA, U
A, BN HEA A, TR

(3) ME/RAR Sk FU A AL 5 5 T - i 2t (i
U-Pb [Al{i Z 4F #8387, 6 8. 2Ma) 210 , F- ik
7 15 B 4k A W 6 L) T (B 1 U-Pb W] 47 & 4F
R 1172+£7Ma) ,

(4) B IRAR Sk 1A A8 5 2 TRl 60 38 AT i B I b Bk
fl 2= R AR L [0 2 B L -k A -4 B -V O
F 35 47 75 387 Ma ], Ab - i % Hs B 555 1] 1 Jie 245 58 5
e 1R RE AR Z R

Bgt: BN AR TS B PR B L B P LA
U AR 7R 282 A5 K 00 W Bl o I 540 Ak R AT G0/
AP X PR 2 28 ol T A A5 1 A A
Bl i E R EEE AT O A e A DS O R
WFIE R 245 T A SR 25 48 5 o F A4 T 58 5%
FRAE B 1L 7E I — R i !

Z £ x W

R 7/ IR F TR 2003a. Jb 1l b X N K A AR B A 2R
PR B 1 . 22 N KR AR R R L 39(1) 86 ~92,

WA /NG TR, OB AT E R m IR 2L T ORAE L BB 2003D.
B R -rh ) Al e b % A5 BR 20 20 M2 A K LD R Ak A ToH T
R 22N R 2240 HARFL2 R, 39(4) :80~87.,

o Ml JE A SRk AR 5k BT, AR AR S AR e R 2005,
RIS 0] M 4 1 T UM 3 3R 8. 5 A R 21 (1) 237 ~
44.

KR 22 T A S £, A 36, 2003, 8 B3R — 0 2 08 il 45 90
FERHE R gy A 5. B, 12(1) 1 16~20.
TR, 1994, R K ity A= AR AR Pty 3 4 i B Foui A B =K. H R

248, 3(1) 1 34~40.

BRI AR R, T4, 1994, B R 1L W H A A8 AR
Pt-Dt #1305 K A4 1 f Ak . R8I, 40(6) 544 ~553.

AR, DR E A Y . 1993, 88 AR B = 4 e R J
M) LB 9T . M8 7T, 39(3) 1 236 ~247.

BREA R T IR L TR VT, 2006, 3 58 H 7 A2 L LTI g 4 2
rh A R R S T A A AR A AR L 22(1) 195 ~102.

o S J 4 AR B W SOO6 A 3. 2005, H R 4 529 b 1l
Xty A A i 7 3 Ak P b B, 38(03) . 6~15.

PR, ERE WAk, SkF A, EiE. 2003, NI IE ena i 16 4
B R R AL A KB e AR R A SR BT AR R, 77(2):203
~209.

e T F 2D AR L W T, 1995, Bl 18 B A I R 3 BR R 4 2
KH % bRE. P EFEFE D,25(4) :418~426.

YLV s % RUZE L BR3C R 1 K BT 058 5 . ik JB 4T, 2003, b B
IR X T B BRI A SO R R . A A kAR 22
(2):107~111.

VL2 R R, 2006, 6 1L b X AE i< A 28 A B G N [R] 47 3 361 29
24 80(6) :826~842,

B, B FEE, B, FARAERE, B, 20010 AR
ST My XV VG 4K B 2 1A A A Bk L 2 R R R R
B, MBI .47(4) :368~375.



%3

FALARAE AL T L R AR Sk O A AE B AR AR R A B B R S 385

/N, & 1 32 Bt Ak, Bodo Hatten, Dorf Giinther, [ 5% . 6 5% 1.
2002. 193nm LA-ICP-MS X [ by Hb J5i b7 1 2 2% ¥ i op 42 Fh 2
A TR AT A 4 18(3) :408~418.

Fifi it % . 2004, Geokit: —/~ I VBA #4 ¢l iy sth Bk Ak 2% T2 2 F 0. it
Bk 2 ,33(5) 1459~ 464,

i T I K. 1993, AR K 1L A 1 A% 4 K b 5 Ak B
R RL. 5~ 200.

ia E LRl B R R S E L XA M K R 1992, TR
At Ll DX Rz 3858 4 5 4 i A SR U R AR I AR
22PR,28(4) :486~497.

BRE L ORI R IR H R 2 R, X E, B A R
2002a. 6 11t X 45 J8 47 PR BLA B0 S AR 05l b e T R R
.55

T RVAL VLS W R ST X80 52 Sk AT, 2002b. TR 46 4 1L AR
PR AE 52510 Ar/%0 Ar ) 0 38 45 i B H T . M R4, 37
(4):415~422.

Fram ok EIOL A EE. 2006, H AL IR A I A BUAE 5 R () 3 Bk
U4 A B 1 B X AT 24 . 25(2) 190~ 96.

PRI AT kS0 A . 2001, H b Ll 2R B T it 5 o fn
[7i) 457 28 4F % B JHL Rt Ay o 385 SC. P b 3 5 . 34 (2) 121 ~27.
VDG AR R R L B 1995, TR R Mg 4k A FE H A

db st BT ARE . 1~133.

For At A E R, EE . 2007, HR AL L JOf W X R A
AR 2 TR 2% 25 1 R B B ot o 5 3. BRAR M L 21 (3) 1 451 ~
456.

FE =L AR AR R, R L 1998, B K LA A T R R
BLA MR ES 41 U- Pb oy 8 48 R o & . bk k2%, 27
(6): 522~ 527.

THRl, F#EI0, BIRME. 1989, i Lo Rk fbr. dbat Bl i
. 223~224.

SR, 2 R B AR X B, Ear Ak 2006, K LA k-
B2l K KB A DA 5 b A PSR 39(1) 1~
49.

IR, 1999, H M b Lt X 76 b 2 28t 3Rk Ak 27 e AE S K 3t 4 8 2%
SC. i K 8 B S R L 22(1) 1 32~ 40,

WA RE AR A At L AR SO A AR R D AR A R R
B L AEA . B2 SR8 . 2006, Jb 3 (L #F 9 JE A BB 4
fE. PEALHLJR . 39(2) . 78~85.

F A ERSREAR, E . 2000, H T 52 S LM X R A
Ut SR 2 0 JBE S K M 1 R S ) A A, 20(4) 160 ~66.

TR, AR T, Bl MY 2RO AME . 2003, ZR G M X R AR
FRAZE A IR 0 4 R 4T U-P 4F 801 32 5 # + 70 2 4 4
Br. Bl2E 4R, 48(4), 1511~1520.

PR, TR AR B B IE. 1991, /R Z84F 14 25 700 55 i 4
B REE & O.Pb.SrNd [al{ Z 41K 3% . 7 4  4 HhBk 1k
225 4R, 3(24) 176 ~178.

Z E AT E . 1990, Jb Il AR Ve 1 K s #LAE. Jb st db Bt R
fiiit. 6~167.

22 E L 2R 0. 1996, HR b 1l H X R i A ARCE A B B i k.
2 AR R A AL 1~93.

Andersen T. 2002. Correction of common lead in U-Pb analyses that

do not report 2°* Ph. Chemical geology,192:59~ 79 (in Chinese

with English abstract).

Barth M G, McDonough W F, Rndnick R 1. 2000. Tracking the
budget of Nb and Ta in the continental crust. Chemical Geol. ,
165(3~4):197~213.

Batchelor R A, Bowden P. 1985. Petrogenietic interpretation of
granitiod rock series using multicationic paramelters. Chem.
Geol. , 48:43~55

Coleman R G. 1989. Continental growth of northwest. China.
Tectonics,8(3) :621~635.

Collins WJ, Beams S D, White A J R. 1982. Nature and origin of
A- type granites with particular reference to southeastern
Australia. Contrib. Mineral. Petrol. , 80 :189~200.

Dai Shuang, Fang Xiao min, Zhang Xiang. Wang Fang cheng.
2003a. The origin and tectonic settings of diorite granitoid in the
centre of Beishan Region of Gansu. Journal of Lanzhou
University (Natural Sciences), 39(1):86~92(in Chinese with
English abstract).

Dai Shuang, Fang Xiao min, Zhang Xiang, Wang Fang cheng, Ren
Yu zhi,Gao Zhao kui, Lei Tian zhu,Chen Yu. 2003b. Island arc
north of the Tarim-SK plate: the geology and geochemistry of
Gongpoquan Group. Journal of Lanzhou University (N atural
Sciences) ,39(4) :80~87(in Chinese with English abstract).

Dong Y P, Zhou D W, Zhang G W, Zhang Chengli, Xia Linqgi, Xu
Xueyi, Li Xiangmin. 2005. Tectonic setting of the Wuwamen
Ophiolite at the southern margin of middle Tianshan Belt. Acta
Petrologica Sinica, 21 (1): 37 ~ 44 (in Chinese with English
abstract)

Du Gang, Li Wei hong, Wang Wei, Bai Yun lai. 2003. The Main
Characteristics of Lebaquan-Gongpoquan Epicontinental Arc and
the Dynamic Background for its Forming in the Contiguous Area
Across Gansu, Xinjiang and inner Mongolia. Acta Geologica
Gansu,12(1) :16~20(in Chinese with English abstract).

Eby G N. 1992. Chemical subdivision of the A-type granitoids:
Petrogenetic and tectonic implications. Geology,20:641~644,

Fang Guoqing. 1994. Paleozoic Plate Tectonics of Eastern Tianshan
Mountains Xinjiang, China. Acta Geologica Gansu,3(1):34 ~
40(in Chinese with English abstract).

Gao Jun,Xiao Xuchang, Tang Yaoqing, Zhao Min, Wang Jun. 1994.
The Metamorphic Pt-Dt Parth of Blueschists and Tectonic
Evolution the Southwestern Tianshan Mountains, Xinjiang.
Geological Review,40(6) ;544 ~ 553 (in Chinese with English
abstract).

Guo Zhaojie, Ma Ruishi» Guo Lingzhi, Shi Yangshen. 1993. A
comparative study on three ophiolitic mélange belts in eastern
Xinjiang. Geological Review,39(3):236 ~ 247 (in Chinese with
English abstract).

Guo Zhaojie, Shi Hongyu, Zhang Zhicheng,Zhang Jinjiang. 2006. The
tectonic evolution of the south Tianshan Paleo-oceanic crust
inferred from the spreading structures and Ar-Ar ages of the
Hongliuhe ophiolite, NW China. Acts Petrologica Sinica, 22
(1):95~102 ( in Chinese with English abstract)

He Shiping., Zhou Huiwu, Ren Bingchen, Yao Wenguan, Fu Lipu.



386 Moo

¥

2009 4F

2005. Crustal evolution of Palaeozoic in Beishan area,Gansu and
Inner Mongolia, China. Northwestern Geology,38(03):6~ 15
(in Chinese with English abstract).

Hong Dawei, Wang Shiguang, Xie Xilin, Zhang Jisheng, Wang Tao.
2003. Correlation between continental crustal growth and the
supercontinental cycle; evidence from the granites with positive
eNd in the Central Asian orogenic belt. Acta Geologica Sinica,
77(2):203~209(in Chinese with English abstract).

Hong Dawei, Wang Shiguang, Han Baofu, Jin Manyuan. 1995,
Tectonic setting classifications and discrimination criteria for
alkaline granites. Science in Ch ina, Series B, 25 (4) ; 418~
426 ( in Chinese).

Jahn B M, W F Y, Chen B. 2000. Granitiods of the central Asian
orogenic belt and continental growth in the Phanerozoic.
Transactions of the Royal Society of Edinburgh:Earth Sciences,
91:181~193.

Jiang Sihong, Nie Feng-jun. 2006. Nd-Isotope Constraints on origin
of Granitoids in Beishan Mountain Area. Acta Geologica Sinica,
80(6) :826~842(in Chinese with English abstract).

Jiang Si hong, Nie Fengjun, Chen Wen, L iu Yan, Bae Daming, Liu
Xinyu and Zang Sihong. 2003. The determination of the
emplacement age of granite in Mingshui, Beishan area, and its
implication. Acta petrologica et mineralogica, 22 ( 2).107 ~
111(in Chinese with English abstract).

Li Wuping, Wang Tao, Li Jinbao, Kang Xu, Yu Fusheng, Han
Qingjun, Ma Zhongping. 2001. Petrology, Geochemistry of
Hercynian Granites of Hongliuhe Area and Its Tectonic Setting
in Eastern Tianshan Mountains, Western China. Geological
Rivew, 47(4):368~375(in Chinese with English abstract).

Liu Xiaoming, Gao Shan, Yuan Honglin, Bodo Hatten, Dorf
Giinther, Chen Liang, Hu Shenghong. 2002. Analysis of 42
major and trace elements in glass standard reference materials
by 193nm La-ICPMS. Acta Petrologica Sinica,18(3):408~418
(in Chinese with English abstract).

Lu Yuanfa. 2004. GeoKit-A geochemical toolkit for Microsoft
Excel. Geochimica, 33(5): 459~ 464 (in Chinese with English
abstract).

Ma Ruishi, Wang Ciyin, Ye Shangfu. 1993. Tectonic framework and
crustal evolution of eastern Tianshan mountains. Nanjing:
publishing House of Nanjing Universety (in Chinese with
English abstract).

Meclaniar P D, Piccoli P M. 1989. Tectonic discrimination of
granitoids GSA Bull, 101(5);: 635~643.

Mu Zhiguo, Liu Chi, Huang Baoling, et al. 1992. The isotope age-
dating and tectonics thermal events in the Beishan region,
Gansu Province. Universitatis Pekinensis ( Acta Scientiarum
Naturalium), 28 (4) . 486 ~ 497 (in Chinese with English
abstract)

Nie Fengjun, Jiang Sihong,Bai Daming, Wang Xinliang, Su Xinxu, Li
Jingchun, Liu Yan and Zhao Shengmin. 2002a. Metallogenic
studies and ore prospecting in the Conjunction area of inner

Mongolia autonomous region, Gansu province and Xinjiang

uygur autonomous region, Northwest China. Geological
Publishing House. 55(in Chinese with English abstract).

Nie Fengjun, Jiang Sihong, Liu YanChen Wen, Liu Xinyu, Zhang
Sihong. 2002b. *© Ar/?® Ar Isotopic Age Dating on K-Feldspar
separates from Eastern Huaniushan Granite, Gansu Province,
and its Geological Significance. Chinese Journal of Geology, 37
(4):415~422(in Chinese with English abstract).

Pearce J] A. Harris B W, Tindle A G. 1984. Trace element
discrimination diagrams for the tectonic interpretation of granitic
rocks. J. Petrol. , 25(4): 956~983.

QI Ruirong, Huang Zengbao, Jin Xia. 2006. Geochemical
characteristics and tectonic implications of the Dashishan A-type
granitic intrusive in Beishan area, Gansu Province. Acta
Petrologica Et Mineralogica, 25 (2): 90 ~ 96 (in Chinese with
English abstract).

Ren Bingchen, He Shiping, Yao Wenguang, Fu Lipu. 2001. Rb-Sr
isotope age of Niuquanzi ophiolite and its tectonic significance in
Beishan district, Gansu. Northwestern Geology,34(2):21~27
(in Chinese with English abstract).

Rickwood P C. 1989. Boundary lines within petrologic diagrams
which use oxides of major and minor elements. Lithos, 22 : 247
~263.

Rudnick R L, Fountain D M. 1995. Nature and composition of the
continental crust: A lower crustal perspective, Rev. Geophy. ,
33:267~309.

Tang Yaoqing, Gao Jun, Zhao min, Li Jinyi, Wang Jun. 1995. The
ophiolites and blueschists in the southeastern Tianshan orogenic
belt, Xinjiang, Northwetern China. Beijing: Geology press, 1~
133(in Chinese with English abstract).

Taylor S R, Mclemann S M. 1985. The Continental Crust; Its
Composition of melts and Evolution. Blackwell: Oxford Press,
312.

Wang Lishe, Yang Jianguo, Xie Chunlin, Wang Yuxi. 2007. The
Discovery and Geological Significance of an early Paleozoic
Ophiolite mélange belt in the Huoshishan Part of Beishan
Mountain, Gansu Province, China. Geoscience, 21(3) :451~456
(in Chinese with English abstract).

Wang Runsan, Wang Yan., Li Huimin, Zhou Dingwu, Wang Juli.
1998. Zircon U-Pb dating of Yushugou terrain of high-pressure
granulite facies in Southern Tianshan Mountains and its
geological significance. Chinese Journal of Geochemistry, 27
(6): 522~ 527 (in Chinese with English abstract).

Wang Zhonggang, Yu Xue yuan, Zhao Zhen hua. 1989. Rare earth
element geochemistry. Beijing : Science Press. 223 ~ 224 (in
Chinese).

Xia Lingi, Li Xiangmin, Xia Zucun, Xu Xueyi, Ma Zhongping, Wang
Lishe. 2006. Carboniferous-Permian Rift-Related Volcanism and
Mantle Plume in the Tianshan, Northwestern China.
Northwestern Geology, 39(1):1~49,

Xiu Qunye. 1999. Geochemical Characteristics and Tectonic
Significance of the Granitoids in Beishan Area, Gansu Province.

Progress in Precambrian Research, 22 (1):32~ 40 (in Chinese



FALARAE AL T L R AR Sk O A AE B AR AR R A B B R S 387

with English abstract).

Yang Hequn,Li Ying, Yang Jianguo, Li Wenming, Yang Linhai, Zhao
Guobin, Ye Dejin, Zhao Yanging., Zhao Jianguo, Shen Cunli,
Wang Xinliang. Su Xinxu. 2006. Main metallogenic
characteristics in the Beishan Orogen. Northwestern Geology, 39
(2):78~95(in Chinese with English abstract).

Yu Fusheng, Wang Chunying, Qi Jiafu, Wang Tao. 2000. The
Clarification and Tectonic Implication of the early Silurian

Ophiolite Melange in Hongliuhe Area. Journal of Mineralogy
and Petrology, 20 (4): 60 ~ 66 (in Chinese with English

1511~1520 (in Chinese with English abstract).

Zhao  Zhenhua, Wang  Zhonggang, Chu Tianren, Zeng
Tiangangzheng. 1991. The REE, isotopic composition of O, Pb,
Sr, Nd and diagenetic model of granitoids in Altai region.
Bulletin of Mineralogy. Petrology and Geochemistry,3(24).:176
~178 (in Chinese).

Zuo Guochao, Li Maosong. 1996. Lithosphere Formation and
Evolution during Early Paleozoic in Beishan, Gansu and Inner

Mongolia. Lanzhou: Gansu Scientific and Technical Publishing

House. 1~93. (in Chinese with English abstract).

abstract). Zuo Guochao, He guoqi. 1990. Plate Tectonics and Metallogenic
Yuan Honglin, Wu Fuyuan, Gao Shan, Liu Xiaoming, Xu Ping and
Sun Deyou. 2003. La-ICPMS zircon U-Pb age and REE of

Regularities in Beishan, China. Beijing: Peking University Press.
6~167. (in Chinese with English abstract).

Cenozoic pluton in NE China. Chinese Science Bulletin. 48(14) ;

Geochronology and Geochemistry of Haergentoukoubu Granites in the
Beishan Area, Gansu,China and Their Geological Significance

WANG Lishe"”, YANG Jianguo® , XIE Chunlin” , LEI Yongxiao” , WANG Yuxi” ,
CAO Hongxia” , YANG Pengfei® ,QI Yalin” ,JIN Suanlian”

1) State Key Laboratory of Continental Dynamics, Department of Geology, Northwest University , Xian , Shaanxi,710069;
2) Xian Institute of Geology and Mineral Resources , Xian, Shannxi,710054;
3) Research Institute of Changqing Oil Field ,Xian, Shannxi, 710021

Abstract

LA-ICP-MS U-Pb isotopic dating for zircon separated from the Haergentoukoubu granites yields two
ages: 387.6+8.2Ma and 1172+ 7Ma. These granites were emplaced in the Changcheng System, Jixian
System and Silurain System in Huoshishan, Beishan, Gausu. The former probably represents intrusive age
(early-middle Devonian) of the granites and the latter probably represents the age of late Jixian System
inherited zircon inside the granites. Composed mainly of moyites, monozogranite,granodiorite, the granites
are characterized by high SiO, (70. 28 % ~79.4%), and high Na,O + K,O (6.52%~9.11%). low AL O,
(8.82%~14.05%), and low Sr (40~150X10"°,averaging 101.5X107°%). Trace elements analysis shows
that the average SREE is 168.52X10 %, the ratios of LREE/HREE and Lay/Ybyare 2. 89~16.4, 1. 82~
25. 18 respectively. The REE distribution patterns show that the granites are enriched in Rb, Th Ce and
Sm, and depleted in Eu, TZ, Nb, Zr and Hf, with LREE/HREE =2. 89 ~16. 4, Lay/Yby= 1. 82~
25.18. The comprehensive analysis also suggests that the granites are metaluminous to slightly
peraluminous calcicolous alkaline series rocks, which formed in the tectonic setting of transformation from

collision to extension in earlier-middle Devonian.
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