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Fig. 1 Division of basement tectonic units in the North China Craton(a), simplified geology of the Gufengshan granite pluton(b)

and geology of the northern margin of the Gufengshan granite pluton(c)
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Fig. 2 Outcrop(a) and photomicrograph(b) of the Gufengshan granite pluton

2 HFEmRESMKTE

IS e A G 1) 5 (A I PR B S et 1y o 7

T, RGERIE T 5 MEEARER, FEMh SR 57350 P4-2,

P4-3, P4-5, P4-9 A1 P4-10, F-IF B TR IR . R
JCE MM LT RN REDFE D, R EEEH
A i, BT XA B A SR 2 LR A B KK
BT 20 Pk 2 A A A, SRR B LI 10, F i
JCE | TR e ER K o0 KR 7E W A6 A R S
B L SR, Hoh R TR M i X LR
HeIETEAL (AL #5 75 Magix-pro2440) 5¢ 1%, 1= 2 1
T 2%; ol 0 2 SR 0 R i AR A S
T i % AL (ICP-MS, X 78 A 5 & Thermoelemen-
talX7) . X Ik 5 6O A (X R AL Dy 18000 5%
B, RZEE T 5%

[, R A AR RAE T 1 (R85 A U-Pb Il 4E AL
i, RBENL B 5 PA-3 M o DA A ok
TRINK A M Tk R R R . VSR
TR B SO A0 ] b 48 X Il b S5 8 4 o 52 36 8 5
B, FERCH B F Tk A7 A R 10 4 JOkE,
DI et S S R AR E & N RAE

ERE . IR . REORE R o3 b I3k A A ) b T A
Jey R b 3T I A s S5 = 58 A, HAR I
SRR XA G BR A A A WUR AT [E L
e, S B 5 38 i B AR 2O BEAH CCLO W ER 85 A1
UKL PN B 28 R RRAE, DA 356 B A I 7 5 [R) A7
R MR T i A ([ 25 7454 Neptune) F3 O
S Pl AL X259 UP193-FXOBHLIINE, Horh R
FH 45 A bRt NIST612 38 345 FEAE R S5, 43531
$Pb. Th, UJTE M & &, BOLR MEE R HA N
32 um, FPHEE A35 um 5% 50 pm, FIGREE]A 40 s
B AR LUE . AR IR 2Z TN 1o, B
A3 20 3R W AH 56 27 SOk (=M B 4%, 20100,
rh A OC B s Ak 31 R 38 AN L AR 3 0 R ICPMS-
DataCal #£/% (Liu et al., 2010) Fl Isoplot( Version 3.0)
Bk (Ludwig, 2003) 58 i

3 A U-Pb i
BRI R 2 IR @, BB ILIR, SIE LK

R 32, A AR . AR L, B AR RN
4 100~150 pm, K98 LA 1.5 0 1~2 2 1, It &



Fact FE3W SRR, A TR X G LA AR AEAR 2 | M ERAL 2R AR AE e i 7 S 375

e G Kk I WA A IR A 5 AR 3Ca)) . BYPPOATU AR IR 41 B 2 019 Ma, 1597 Ma Al
Th/U {4 0.47~ 1.00CE: £7 5. 2. 15 40, @R 1939 Ma, AT BE i3k i —rp oot AU 115 Higy
HIRESA AR . SRR T 20 NI, T 17 AR S A AT AZR B, P U
AR ZE R W 1, P a8 A 808 2015, 18 ACEIAER R (133.0£0.5) Ma(sn=17, MSWD=0.37)

(a) (b)
136F-— -1 T T T -
0.021 5
134
5 >
g- 0.020 5 iﬁ_ 132
130
Lot s BT FEIE=(133.0:0.5) MaMSWD=037, n17
0.120 0.140 0.160
Wby
K3 I LA AR B B A1 U-Pb AR08 AT Ca) SOMASCF- 4 88 ] (b)
Fig. 3 Zircon U-Pb concordia diagram(a) and the weighted average age(b) of the Gufengshan granite pluton
F1 Mg LAE LA-ICP-MS $#A U-Pb EE LR
Table 1 Results of LA-ICP-MS zircon U-Pb dating of the Gufengshan granite pluton
W F/10° [ {32 3 LU B 4F i /Ma
%= Pb Th U Thu *“Pb/"*Pb 1 Pb/PU s "Pb/'U lo PbPb 16 Pb/U 16 *PbAPU 16
1 38 959 1659 0.58 0.0483 0.0010 0.1385 0.0027 0.0208 0.000 1 113 2 132 3 133 1
2% 1131 493 3017 0.16 0.1279 0.0008 6.4830 0.0752 0.3677 0.003 6 2 069 13 2044 24 2019 20
3 79 2729 2733 1.00 0.0495 0.0013 0.1410 0.0042 0.0207 0.0002 171 4 134 4 132 1
4 49 1822 2008 0091 0.0499 0.0020 0.1431 0.0055 0.0208 0.0001 192 8 136 5 133 1
5 2 64 79 081 0.0482 0.0013 0.1394 0.0036 0.0210 0.0001 110 3 133 3 134 1
6 9 270 402 0.67 0.0483 0.0016 0.1390 0.0047 0.0209 0.0001 115 4 132 4 133 1
7 7 197 305 0.65 0.0510 0.0016 0.1469 0.0046 0.0209 0.0001 240 8 139 4 133 1
8 1 28 40 0.70 0.0499 0.0017 0.1447 0.0047 0.0210 0.0001 192 6 137 5 134 1
9 2 87 100 0.87 0.0503 0.0012 0.1458 0.0036 0.0210 0.0001 208 5 138 3 134 1
10 3 67 142 047 0.0477 0.0017 0.1373 0.0048 0.0209 0.000 1 85 3 131 5 133 1
11 2 49 104 0.47 0.0496 0.0022 0.1441 0.0073 0.0211 0.0001 179 8 137 7 134 1
12 32 899 1377 0.65 0.0487 0.0021 0.1411 0.0059 0.0210 0.0001 134 6 134 6 134 1
13 4 109 178 0.62 0.0492 0.0014 0.1417 0.0041 0.0209 0.0001 159 5 135 4 133 1
14 40 936 1741 0.54 0.0487 0.0017 0.1408 0.0048 0.0210 0.0001 134 5 134 5 134 1
15* 58 52 199 0.26 0.126 1 0.0008 4.8873 0.0537 0.2811 0.0028 2 044 12 1800 20 1597 16
16 7 182 290 0.63 0.0488 0.0019 0.1403 0.0055 0.0208 0.000 1 138 5 133 5 133 1
17 24 597 1009 0.59 0.0496 0.0015 0.1422 0.0041 0.0208 0.0001 177 5 135 4 133 1
18* 112 198 272 0.73 0.1432 0.0008 6.9270 0.0787 0.3509 0.003 8 2 266 13 2102 24 1939 21
19 17 505 734  0.69 0.0501 0.0012 0.1443 0.0034 0.0209 0.0001 198 5 137 3 133 1
20 11 311 479  0.65 0.0497 0.0024 0.1434 0.0070 0.0209 0.000 1 180 9 136 7 134 1

DB vl [ b ST A A R K B A PO SRR I K, AR SRR RS 5.
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Table 2  Analysis results of major, trace and rare earth elements of the Gufengshan granite pluton

F i TR %ML S B

B i Gt 5
Si0,  TiO, ALO, FeO' MnO MgO  CaO Na,0 K,O P,0;
P4-2 62.40 043 1558 3.91 0.10 1.33 5.23 4.17 2.94 0.15
P4-3 6437 045  16.12 4.00 0.11 1.02 4.17 4.25 2.95 0.16
P4-5 6492 045 1634 4.12 0.11 0.81 3.79 4.29 2.94 0.16
P4-9 6423 045 1618 425 0.10 0.96 4.11 438 3.02 0.15
P4-10 6535 046 1622 4.05 0.10 0.79 3.52 4.19 3.16 0.15
FHILR %A B R
B i Gt 5
Lol B DI KONa0 K,ONa0 A/NCK NK/A o Mg FeO'/MgO
P4-2 250 99.02  72.02 7.11 0.70 0.80 0.65 2.51 38 2.94
P4-3 127 99.15 7336 7.20 0.69 0.91 0.63 239 31 3.92
P4-5 1.08 9937  74.08 7.23 0.68 0.95 0.63 2.36 26 5.09
P4-9 098  99.13  73.66 7.40 0.69 0.90 0.65 2.53 29 4.43
P4-10 0.86 9924 7531 7.35 0.75 0.97 0.64 2.38 26 5.13
Tl H8: J6 /10 B AR AE 250
FE b Gt 5
Zr Nb Ba Hf Ta Rb Th Sr Ni Cr Co Nb/Ta
P4-2 131.0  10.101 1698 3.780 0.996 4437  6.03 1730 1.88 10.96 1227 10.19
P4-3 1850 10.010 1571 4.941 1.064 4752 633 1391 1.77 6.75 1442 941
P4-5 1579  9.528 1492 4.663 0.707 4987  1.26 1188 3.23 6.54 1641 13.48
P4-9 1473 9474 2011 4.125 0.670 50.95 623 1652 2.31 5.97 1675 14.14
P4-10 1478 12206 1743 4.256 0.834 53.65  6.42 1116 3.04 7.34 1837  14.70
o T £ I N0 R R B K
La Ce Pr Nd Sm Eu Gd Tb Dy Ho Er Tm
P4-2 36.74 7059 847 32.51 5.38 1.56 4.13 0.58 2.91 0.53 149 023
P4-3 3633 7107 837 32.16 5.4 1.52 4.17 0.58 2.83 0.52 146 022
P4-5 4514 8461  9.79 38.23 6.33 1.80 5.17 0.71 3.42 0.63 176 0.26
P4-9 3438 6533 7.5 28.53 479 1.39 3.94 0.53 2.56 0.50 142 021
P4-10  37.00 7078  8.52 32.71 5.32 1.54 4.12 0.58 2.75 0.51 143 021
i 6 R 10 B A S 5
B b Gt 5
Yb Lu Y YREE LREE HREE L/H (La/Yb)y, (La/Sm)y (Gd/Yb), O
P4-2 148 022 1452 166.82 155.25 1157 1342 1781 4.41 2.31 0.97
P4-3 144 023 1417 166.14 154.69 1145  13.51 18.10 448 2.40 0.96
P4-5 174 026 1771 199.85 185.90 13.95  13.33 18.61 4.60 2.46 0.93
P4-9 141 022 1361 152.76 141.97 1079  13.16 17.49 4.63 2.31 0.95
P4-10 144 022 14.40 167.13 155.87 1126  13.84 18.43 4.49 237 0.97

H: O 2¢CEus/ By ) /C (Sma/ Smy ) +( Gds/ Gdyg ) )5 LODK B2k it
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Fig. 4 Discrimination diagrams of major elelments for the Gufengshan granite pluton
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Table 3 Characteristics of Early Cretaceous magmatic activities in central North China Craton
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Fig. 6 (Zr+Nb+Ce+Y)-FeO'/MgO(a),(Zr+Nb+Ce+Y )-(Na,0+K,0)/CaO(b), K,0-Na,0(c) diagrams of the Gufengshan granite

pluton(Whalen et al., 1987; Collins etal., 1982)
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Fig. 7 C/MF-A/MF(a), La-La/Yb(b)and La~(La/Yb)\(c) diagrams of the Gufengshan granite pluton(Modified from Altherr et al.,
2000, Allégre and Minster, 1978 and Wu etal., 2003)
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tectonic settings discrimination diagrams of the Gufengshan granite pluton
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Geochronlogy, geochemistry and geological implications of the Gufengshan

granite in the southern Shanxi Province

LI Mengxingl, LIU Mingl, WU Junwei', YANG Wubao’, JT Chen'
(1. Xi’an Center of Mineral Resources Survey, China Geological Survey, Xi’an 710100, Shaanxi, China;
2. Shanxi Institute of Geological Survey Co., ltd, Taiyuan 030006, Shanxi, China)

Abstract: The early Cretaceous magmatism is an ideal window for studying the mechanism of North China
Craton destruction, but the research in its central area is obviously shallow. This paper studied zircon U-Pb dating
and geochemical characteristics of the Gufengshan granite pluton. The results show that the granite pluton is
mainly composed of quartz monzodiorite. The weighted average age is (133.0+0.5) Ma, suggesting that it was
emplaced in the early stage of the Early Cretaceous. The geochemistry indicates that it is characterized with medi-
um total alkali content(K,O+ Na,0=7.11%~7.40%), Na richness (Na,0 =4.17%~4.38%), and metaluminous
rock (A/CNK=0.80~0.97), belonging to the high-K calc-alkaline I-type series. It is also characterized with the
enrichment of large ion lithophile elements (Rb, Ba, K) and Th, depletion in high field-strength elements (Ta, Nb,
P and Ti), medium rare earth element contents (SREE= (152.76~199.85)x10 ), and weak negative Eu anomalies
(0Eu=0.93~0.97), which is geochemically similar to the continental crust composition. Combined with local geo-
logical setting and research findings this time, it indicated that the orogenesis of Gufengshan granite pluton was
related to the tectonic influence of the North China Craton’s destruction on its central area.

Key words: Gufengshan; I[-type granite; quartz monzodiorite; North China Craton destruction
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