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Abstract Tahe pluton is a granitic complex formed in Early Paleozoic, which locates in the eastern Ergun block near the north side
of Tayuan-Xiguitu suture zone. It is mainly composed of syenogranite, monzogranite, with minor alkali-feldspar granite and
granodiorite. Gabbroic enclaves are enclosed by granitic rocks. The complex is classified as post-orogenic I-type intrusion, with the
characteristics of high-K calc-alkaline series. Characteristics of outcrop, microstructures, mineral assemblages, chemical and zircon Hf
isotopic compositions show magma mixing during the petrogenesis definitely. At Early Paleozoic, the crust and mantle underwent partial
melting under an extensional environment following the collision between the Ergun and the Xing’ an blocks. The basaltic magma which
originated from depleted mantle mixed with granitic magma melted by lower crust, and then formed different rock types of Tahe complex
through fractionation crystallization. The &, (7) values (from -0.8 to +5.6) and Hf model ages (0.9 ~1.5Ga) of the granites
indicate that the source rocks of Tahe granite were juvenile crustal materials mainly originated form depleted mantle in Mid-Neo
Proterozoic. Combined with previously published zircon Hf isotopic data of the Early Paleozoic and Mesozoic granites in the Ergun
block, it is concluded that Ergun block underwent an important episode of crustal growth in Mid-Neo Proterozoic.

Key words Tahe granitic complex; Magma mixing; Zircon Hf isotopes; Crustal growth

wE BT BERETHR-EHALESTRRMGRAREAEAR AT FTERBAGRLR L ER, ZLEHRNER
BLERAERERE —KERE, VEBRKLEAEAEANRE Bk ELOKRGETEREY., 26RBAER A HA
8 I BB LBAIK, BRETINRFIE T HEE BMEHR ALERSBEE H AEEFEFFT AR E 2 L RE
RE, BEFFARRRFAEL L EHEIEBHEE LM REIERT R T, AR HRE A5, AR T T
WA ZRARBRBAZ TREERALKTAERG, EERH A A R THRTLEZRRRAGELER, LK EN ey
(1) 40.8~ +5.6 2 Hf X F# £ 0.9 ~1.5Ca Z ), BB K 2 00 2 B iZ AL F-# L E Kb 7 Rz R
B AN T MR, BERRFHRTFAERF T EARER B4 H B2 E T4, ROV A 8RR F AL P30 Ket
BR AR TR I EFN,

XER BT RRLEERERRASMER AL HI RS54

hEGESERE P588. 121

o ASCZIER I ARRRE R4 07 H (40972041 40739905 ) % .
E—AEEM N W, B 1983 4E2E 1B HORRAEE Bl E-mail ; dizhangyanlong@ 163. com
o SEIIEE 308, P 1963 4/ 3, £ TP 42058, E-mail ; gewenchun@ jlu. edu. cn



3508

£ L FH/ 2010, 26(12)

Acta Petrologica Sinica

= T o
(@) P E K AE M — 117 2 12500
o s LERS 1 124°30' IJII—J(‘],J%{*E}J a El 1#.1&?'#?1’ '{,E-
it: AR B
LRI
P KEIR >\ -
i L v y y v T e
i L .+ 4 F F )
S g 050 i ol el 3
....... ALl bR + + a_]_ 4+ 4
A A sV
N + -F+-qﬁ
LR b e o et
% +  GW03035 + 1@-0:
T, T Gwosos6 ek
A, e LS
(Tf9}070 4;+1+jj) -{;f
I +
W Lﬁsf
+ oo
4+ ‘05 1§
e T
®) 12430 125°00"
BT BCA AR SR 11 (5] F 5 SCR 4%, 2005a)

Fig. 1 Simplified geological map of the Tahe granitic complex
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Fig.2 Field photographs of the magma mixing in Tahe granitic complex

(a) -contact boundary between the gabbro enclaves and granite; (b)-“gruel” phenomenon; (c¢)-K-feldspar phenocryst in gabbro enclaves
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Fig.3  Microphotographs of the Tahe gabbro
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(a)-quartz is enwrapped in the hornblende; (b)-hornblendes and quartz are in the Plagioclase; (c¢)-needle-like apatite grain. Pl-plagioclase; Hbl-

hornblende ; Q-quartz; Ap-apatite
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Fig.4 Geochemical diagrams of the Tahe granitic complex

Fig. 4a after Wilson, 1989. Symbols: 1-homblende gabbro; 2-granodiorite, quartz-diorite and diorite assemblages; 3-syenogranite, monzogranite and

alkali feldspar granite assemblages
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Fig.5 Harker diagrams of the Tahe granitic complex

Symbols are the same as those in Fig. 4
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Fig. 6 Chondrite-normalized REE distribution patterns and Primitive mantle-normalized trace element patterns of the Tahe granitic

complex (normalization values after Sun and McDonough, 1989)

Symbols are the same as those in Fig. 4
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AT Eu 524 (5Eu =0. 87) FRE M 0 R 0 R 4L
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4.3 WMETEMIKLEEE

FET R TC R TR LR H AR ALk BT (BT 6d, e, 1) |,
AN A B = A FE S, GW03035 Fil GW03097 1) i i
JCER FRAE LB AH L, & 4R Ba,La 5%, 5 45t Nb, Ta, T
GWO03098 I B & 57 AP G AR, BR T Ta La,Ga
7 LU AT AN Sr Ba i AR 10 PN FE S 24, Kok oo
EWEEE; EREKAE-ZRKIEKAE-WMEKIEKSHEW
M R AN — B N T ANERK S S % R
(72.6 x107° ~106.7 x 10™°) . Th(9.80 x 10 ° ~ 15.47
x 10 *) %R B FHAICE(LILE) , 5] Nb(8.83 x10°°
~16.09 x107°) Ta(0.41 x10°° ~0.86 x 10 %) Z & iz
WIGER (HSFE) o 85 N - 9 KA - KA 44 78
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4.4 #ERHEMAE
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[l i 2 e, 50437 HE A H 70 Lu g AR TR, 3 RE L Re s 97T HE
A Ak T ARA R A7 HE/THE LA, 3% L (3 1 i
FRGESG , AT A AR EEER . BT AT EAR
I HE A H L A 35 5 SRR, TS B0 Lo/ HE
HAAEW AR A, B Lu 092 0 K 2404 37Ga, NIk,
B TE I B AR A RO DR O HE B B Y
VOHETTHE HfE HE AR ARER TR U IR R HE R 7 3
2

DR T AR SCAE B o Hh B A T o, L B B IR 70 HE
AT LA I As 7 HE T HE (AR T A KA
Ay HE FARFFAE (R 2) o TE £ (1) AR TR S R
, BRI SR T F 2 72 1 fee (- 0. 5485 Veever er
al. , 2005) FEAFIFEE ¢ A RESIE B TR], Ay = 1. 867 x 107
a™, (7 L' HE) gy = 0.0332, (7 HET HE) g =
0.282772; (" Lu/'7 Hf ), = 0.0384, (" Lu/'" Hf),, =
0. 28325 ( Bicherl et al. , 1997)

B GWO03090 SR [ BRIP4 , 5 o # TN A A8 5, 5
AYR ATE &, I B T W0 B I A, SR T A
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0. 282488 ~ 0.282651, Hin A °F- # {& 2 0. 282550 = 0. 000016
(MSWD =0.96) , e, (1)} +2.4 0.5 (& 8a) , Bib Bt 5
AR IR 1104 ~ 1429Ma,
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Table 2 Zircon Hf isotopic compositions of Tahe granitic complex

HIf=e=s oYb/THE  SLu/'7HE  VOHE/'7HE OHE/THE 20, en(0) ey (1) 20 o toma Siwne
GW03090 01  0.035966  0.000986  0.282597  0.282569  0.000052  -7.2 3.3 1.9 967 1252 -0.97
GW03090 02 0.037769  0.000976  0.282561 0.282533  0.000042  -8.5 2.0 1.5 1018 1333 -0.97
GW03090 03 0.051795  0.001296  0.282609  0.282581 0. 000043 -6.8 3.6 1.5 959 1232 -0.96
GW03090 04  0.092813  0.002289  0.282643  0.282615  0.000045 -5.6 4.5 1.6 935 1176 -0.93
GW03090 05  0.076609  0.001945  0.282546  0.282518  0.000039  -9.0 1.2 1.4 1066 1387 -0.94
GW03090 06 0.036433  0.000945  0.282601 0.282573  0.000033 -7.1 3.4 1.2 961 1243 -0.97
GW03090 07  0.028416  0.000750  0.282530  0.282502  0.000036  -9.6 1.0 1.3 1055 1397 -0.98
GW03090 08  0.051398  0.001542  0.282565  0.282536  0.000060 -8.3 2.0 2.1 1028 1336 -0.95
GW03090 09  0.035300  0.000898  0.282552  0.282524  0.000034  -8.8 1.7 1.2 1028 1351 -0.97
GW03090 10 0.059326  0.001483  0.282566  0.282538  0.000033 -8.3 20 1.2 1025 1333 -0.96
GW03090 11 0.028567  0.000757  0.282592  0.282564  0.000030  -7.4 3.2 1.1 968 1258 -0.98
GW03090 12 0.042458  0.001098  0.282623  0.282595  0.000045 -6.3 4.2 1.6 933 1195 -0.97
GW03090 13 0.030829  0.000795  0.282516  0.282488  0.000038 -10.0 0.5 1.4 1075 1429 -0.98
GW03090 14 0.034442  0.000882  0.282539  0.282511 0.000036  -9.2 1.3 1.3 1046 1380 -0.97
GW03090 15 0.029735  0.000764  0.282575  0.282547  0.000037 -8.0 2.6 1.3 993 1297 -0.98
GW03090 16  0.110852  0.002716  0.282679  0.282651 0.000039  -4.3 5.6 1.4 893 1104 -0.92
GW03090 17  0.057972  0.001478  0.282610  0.282582  0.000038 -6.7 3.6 1.3 962 1233 -0.96
GW03090 18 0.034172  0.001029  0.282586  0.282558  0.000084  -7.6 2.9 3 984 1277 -0.97
GW03090 19 0.034116  0.000887  0.282552  0.282524  0.000027  -8.8 1.7 0.9 1028 1351 -0.97
GW03090 20  0.037473  0.000967  0.282583  0.282555  0.000034  -7.7 2.8 1.2 987 1284 -0.97
GW03090 21 0.056866  0.001439  0.282592  0.282564  0.000038 -7.4 2.9 1.4 987 1273 -0.96
GW03090 22 0.055789  0.001435  0.282578  0.282550  0.000032  -7.8 2.5 1.1 1005 1303 -0.96
GW03085 01 0.028244  0.000792  0.282535  0.282507  0.000038 -9.4 1.1 1.3 1049 1388 -0.98
GW03085 02 0.048464  0.001287  0.282551 0.282523  0.000038 -8.8 1.6 1.3 1040 1361 -0.96
GW03085 03 0.059192  0.001639  0.282602  0.282574  0.000036  -7.0 3.3 1.3 976 1253 -0.95
GW03085 04  0.037403  0.001047  0.282546  0.282518  0.000037  -9.0 1.5 1.3 1041 1368 -0.97
GW03085 05  0.047875  0.001362  0.282593  0.282565  0.000051 -7.3 3.0 1.8 983 1269 -0.96
GW03085 06 0.034513  0.000962  0.282537  0.282509  0.000039  -9.3 1.2 1.4 1052 1387 -0.97
GW03085 07  0.062985  0.001686  0.282598  0.282570  0.000047  -7.2 3.1 1.7 984 1264 -0.95
GW03085 08 0.031961 0.000909  0.282563  0.282535  0.000043 -8.4 2.1 1.5 1012 1326 -0.97
GW03085 09  0.040192  0.001135  0.282597  0.282569  0.000051 -7.2 3.2 1.8 971 1254 -0.97
GW03085 10 0.025327  0.000735  0.282542  0.282514  0.000052  -9.1 1.4 1.8 1037 1370 -0.98
GW03085 11 0.031091 0.000850  0.282555  0.282527  0.000039  -8.7 1.8 1.4 1023 1344 -0.97
GW03085 12 0.035616  0.000964  0.282524  0.282496  0.000040  -9.8 0.7 1.4 1070 1416 -0.97
GW03085 13 0.056344  0.001542  0.282542  0.282514  0.000041 -9.1 1.2 1.5 1060 1386 -0.95
GW03085 14 0.043235  0.001182  0.282560  0.282532  0.000041 -8.5 1.9 1.5 1025 1339 -0.96
GW03085 15 0.048064  0.001302  0.282586  0.282558  0.000041 -7.6 2.8 1.5 991 1284 -0.96
GW03085 16 0.045919  0.001210  0.282576  0.282548  0.000049  -7.9 2.5 1.7 1003 1303 -0.96
GW03085 17  0.033306  0.000961 0.282547  0.282519  0.000043 -9.0 15 1.5 1037 1365 -0.97
GW03085 18 0.057216  0.001542  0.282607  0.282579  0.000042  -6.8 3.5 1.5 968 1242 -0.95
GW03085 19 0.043209  0.001220  0.282565  0.282537 0. 000051 -8.3 2.1 1.8 1019 1329 -0.96
GW03085 20 0.066806  0.001804  0.282585  0.282557  0.000045 -7.6 2.6 1.6 1006 1296 -0.95
GW03085 21 0.035837  0.000988  0.282586  0.282558  0.000039 -7.6 2.9 1.4 983 1277 -0.97
GW03070 01 0.027071 0.000860  0.282537  0.282517  0.000034  -9.0 1.5 1.2 1037 1366 -0.97
GW03070 02 0. 027641 0.000883  0.282567  0.282547  0.000040 -8.0 2.6 1.4 995 1299 -0.97
GW03070 03 0.026327  0.000789  0.282539  0.282519  0.000040 -9.0 1.6 1.4 1032 1361 -0.98
GW03070 04  0.065635  0.001996  0.282593  0.282573  0.000059  -7.0 3.1 2.1 988 1264 -0.94
GW03070 05  0.021126  0.000672  0.282540  0.282520  0.000026 -8.9 1.6 0.9 1028 1356 -0.98
GW03070 06 0.036852  0.001106  0.282579  0.282559  0.000041 -7.5 2.9 1.5 984 1276 -0.97
GW03070 07  0.076287  0.002274  0.282625  0.282605  0.000039  -5.9 4.1 1.4 949 1198 -0.93
GW03070 08 0.027539  0.000828  0.282587  0.282567  0.000037 -7.2 3.3 1.3 965 1252 -0.98
GW03070 09 0.025049  0.000910  0.282651 0. 282631 0.000082  -5.0 5.5 2.9 877 1110 -0.97
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Continued Table 2
M i = oYL/ TTHE  TSLu/7THE VOHE/THE VOHE/VTHE 20, e (0)  eye(t) 20 o1 oo Srwne
GW03070 10 0.030242  0.000948  0.282558  0.282538  0.000043 -8.3 2.2 1.5 1009 1320 -0.97
GW03070 11 0. 023741 0.000769  0.282529  0.282509  0.000041 -9.3 1.2 1.4 1045 1381 -0.98
GW03070 12 0. 029481 0.000914  0.282559  0.282539  0.000040  -8.2 2.3 1.4 1007 1318 -0.97
GW03070 13 0.020980  0.000672  0.282515  0.282495  0.000038 -9.8 0.8 1.3 1063 1413 -0.98
GW03070 14 0.013964  0.000455  0.282541 0. 282521 0. 000041 -8.9 1.8 1.5 1021 1349 -0.99
GW03070 15  0.032320  0.000986  0.282563  0.282543  0.000037 -8.1 2.4 1.3 1004 1311 -0.97
GW03070 16 0.038204  0.001173  0.282567  0.282547  0.000032 -8.0 2.4 1.2 1003 1305 -0.96
GW03070 17 0.065879  0.001990  0.282599  0.282579  0.000041 -6.8 3.3 1.4 979 1249 -0.94
GW03070 18 0.052910  0.001657  0.282586  0.282566  0.000041 -7.3 3.0 1.5 989 1272 -0.95
GW03070 19 0.050378  0.001518  0.282578  0.282558  0.000044  -7.6 2.7 1.6 997 1288 -0.95
GW03070 20  0.044740  0.001343  0.282561 0. 282541 0.000052  -8.2 2.2 1.9 1016 1321 -0.96
GW03070 21 0.027407  0.000843  0.282471 0. 282451 0.000044 -11.3 -0.8 1.5 1128 1513 -0.97
GW03070 22 0.042520  0.001302  0.282516  0.282496  0.000060 -9.8 0.6 2.1 1079 1423 -0.96
GW03070 23 0.034782  0.001087  0.282522  0.282502  0.000039  -9.6 0.9 1.4 1064 1405 -0.97
GW03070 24 0.014909  0.000470  0.282537  0.282517  0.000041 -9.0 1.6 1.5 1026 1358 -0.99
GW03070 25  0.059355  0.001736  0.282618  0.282598  0.000041 -6.2 4.1 1.5 945 1202 -0.95
GW03070 26 0.188932  0.005425  0.282810  0.282790  0.000059 0.7 9.7 2.1 742 845 -0.84
GW03070 27  0.042890  0.001318  0.282607  0.282587  0.000052 -6.6 3.8 1.8 951 1219 -0.96
GW03070 28  0.032774  0.001028  0.282553  0.282533  0.000047 -8.5 2.0 1.7 1019 1333 -0.97
GW03070 29  0.043872  0.001355  0.282521 0. 282501 0.000049  -9.6 0.8 1.7 1073 1411 -0.96
GW03070 30  0.071738  0.002091 0.282587  0.282567  0.000036  -7.3 2.8 1.3 1000 1280 -0.94
GW03036 01  0.038303  0.001194  0.282550  0.282530  0.000033 -8.6 1.8 1.2 1028 1344 -0.96
GW03036 02 0. 069491 0.002003  0.282629  0.282609  0.000031 -5.8 4.4 1.1 936 1183 -0.94
GW03036 03 0.031044  0.000957  0.282565  0.282545  0.000021 -8.0 2.4 0.7 1000 1305 -0.97
GW03036 04  0.025433  0.000829  0.282524  0.282504  0.000029  -9.5 1.0 1 1055 1396 -0.98
GW03036 05  0.041967  0.001289  0.282602  0.282582  0.000030 -6.7 3.6 1.1 957 1229 -0.96
GW03036 06 0.055652  0.001642  0.282573  0.282553  0.000037  -7.8 2.5 1.3 1008 1302 -0.95
GW03036 07  0.037989  0.001120  0.282590  0.282570  0.000026  -7.2 3.3 0.9 970 1253 -0.97
GW03036 08 0.061587  0.001782  0.282637  0.282617  0.000031 -5.5 4.7 1.1 919 1160 -0.95
GW03036 09 0.031649  0.000989  0.282559  0.282539  0.000027 -8.3 2.2 1 1010 1320 -0.97
GW03036 10 0.034882  0.001068  0.282592  0.282572  0.000033 -7.1 3.4 1.2 965 1247 -0.97
GW03036 11 0.018858  0.000578  0.282568  0.282548  0.000033 -7.9 2.7 1.2 986 1291 -0.98
GW03036 12 0.042746  0.001260  0.282623  0.282603  0.000033 -6.0 4.4 1.2 926 1180 -0.96
GW03036 13 0.048805  0.001494  0.282505  0.282485  0.000040 -10.2 0.1 1.4 1100 1451 -0.96
GW03036 14 0. 055891 0.001711 0.282560  0.282540  0.000038 -8.2 2.0 1.3 1027 1331 -0.95
GW03036 15 0.031324  0.001008  0.282586  0.282566  0.000025 -7.3 3.2 0.9 972 1259 -0.97
GW03036 16 0.042537  0.001314  0.282571 0. 282551 0. 000033 -7.8 2.6 1.2 1001 1298 -0.96
GW03036 17 0.032769  0.001024  0.282574  0.282554  0.000033 -7.7 2.8 1.2 989 1286 -0.97
GW03036 18  0.010373  0.000343  0.282514  0.282494  0.000030 -9.8 0.8 1.1 1055 1407 -0.99
GW03036 19 0.018057  0.000566  0.282542  0.282522  0.000040 -8.9 1.7 1.4 1023 1350 -0.98
GW03036 20  0.037422  0.001155  0.282587  0.282567  0.000036  -7.3 3.2 1.3 974 1260 -0.97
GW03036 21 0.037724  0.001180  0.282578  0.282558  0.000042 -7.6 2.9 1.5 987 1280 -0.96
GW03036 22 0.030535  0.001000  0.282491 0. 282471 0.000036 -10.6 -0.2 1.3 1105 1471 -0.97
GW03036 23 0.027648  0.000857  0.282518  0.282498  0.000032  -9.7 0.8 1.2 1063 1408 -0.97
GW03035 01 0.071626  0.002621 0.282705  0.282685  0.000041 -3.1 6.9 1.5 840 1025 -0.92
GW03035 02  0.096670  0.003114  0.282699  0.282679  0.000047 -3.3 6.5 1.7 861 1049 -0.91
GW03035 03 0.080318  0.002724  0.282701 0. 282681 0. 000061 -3.2 6.7 2.2 849 1036 -0.92
GWO03035 04  0.029665  0.001097  0.282580  0.282560 0. 000047 -7.5 2.9 1.7 982 1274 -0.97
GW03035 05 0.017007  0.000630  0.282533  0.282513  0.000052 -9.2 1.4 1.8 1036 1371 -0.98
GW03035 06 0.020248  0.000700  0.282552  0.282532  0.000040  -8.5 2.1 1.4 1011 1328 -0.98
GW03035 07  0.145223  0.004807  0.282793  0.282773  0.000058 0.0 9.3 2.1 756 872 -0.86
GW03035 08 0.054721 0.001900  0.282637  0.282617  0.000056  -5.5 4.7 2 922 1163 -0.94
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Continued Table 2
WAE  7°Yb/'"HE TSLw/'7HE TSHE'HE VOHE/THE® 20, en(0) ew(®) 20 Ipwi towa S

GWO03035 09  0.051402 0. 001695 0. 282599 0. 282579 0. 000052 -6.8 3.4 1.9 972 1245 -0.95
GW03035 10 0.091836 0. 002858 0. 282666 0. 282646 0. 000051 -4.5 5.4 1.8 904 1118 -0.91
GW03035 11 0.081834 0. 002767 0. 282664 0. 282644 0. 000049 -4.5 5.4 1.7 904 1120 -0.92
GWO03035 12 0.151034 0. 004945 0. 282809 0. 282789 0. 000062 0.6 9.8 2.2 734 839 -0.85
GWO03035 13 0. 146786 0. 004947 0. 282800 0. 282780 0. 000062 0.3 9.5 2.2 749 859 -0.85
GW03035 14 0. 062967 0. 002214 0. 282639 0. 282619 0. 000055 -5.4 4.7 2 926 1164 -0.93
GW03035 15  0.063039 0. 002074 0. 282696 0. 282676 0. 000051 -3.4 6.7 1.8 840 1033 -0.94
GWO03035 16 0. 022830 0. 000806 0. 282578 0. 282558 0. 000046 -7.6 3.0 1.6 978 1272 -0.98
GWO03035 17 0. 122866 0. 004126 0. 282769 0. 282749 0. 000055 -0.8 8.6 2 778 911 -0. 88
GW03035 18 0.033956 0.001190 0. 282560 0. 282540 0. 000050 -8.2 2.2 1.8 1014 1322 -0.96
GWO03035 19  0.070472 0. 002301 0. 282622 0. 282602 0. 000048 -6.0 4.0 1.7 953 1204 -0.93
GWO0303520 0.016131 0. 000579 0. 282600 0. 282580 0. 000038 -6.8 3.8 1.3 942 1220 -0.98
GW03035 21 0.034270 0.001271 0. 282633 0. 282613 0. 000047 -5.6 4.7 1.7 913 1160 -0.96
GW03035 22 0.044393 0. 001494 0. 282601 0. 282581 0. 000034 -6.7 3.6 1.2 963 1234 -0.95
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Fig.7 CL images of zircons from Tahe granitic complex
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Fig.8 Charactieristics of Hf isotope of the Tahe granitic complex
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Symbols are the same as those in Fig. 4
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