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Fig.1 Tectonic sketch of the eastern Xingmeng Orogenic Belt (a) and simplified

geological map of the Wulan composite pluton (b)
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Fig.2 Photographs of outcrops and micrographs of the Wulan composite pluton
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Fig.3 CL images and ages of zircon from the Wulan composite pluton
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Fig.4 U -Pb concordia diargram (left) and weighted average age (right) of the Wulan composite pluton
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Tab.1 U - Pb isotopic data of zircon from the Wulan composite pluton
/10 7° eV TS AR SR 2/ Ma
5= - - Th/U ZZGP})/ 27 Ph/ - 206l o 206 ph/ o
Pb 235U 238U 238U

1 41 91 736 0.12 0.0622 0.0015 0.4295 0.0073 0.0501 0.000 6 315 3
2 6 35 110 0.32 0.0535 0.0034 0.3715 0.0222 0.0504 0.0009 317 6
3 25 136 456 0.30 0.0526 0.0021 0.3521 0.0124 0.0485 0.000 6 305 4
4 23 238 381 0.62 0.0526 0.0015 0.3605 0.0085 0.0497 0.000 6 313 4
5 24 263 380 0.69 0.0527 0.0019 0.3627 0.0113 0.0499 0.000 6 314 4
6 27 144 490 0.29 0.0534 0.0053 0.3722 0.0359 0.0505 0.001 1 318 7
7 12 72 215 0.34 0.0525 0.0029 0.3424 0.0178 0.0473  0.000 7 298 4
8 13 65 246 0.27 0.0526 0.0033 0.3539 0.0210 0.0488 0.000 8 307 5
9 15 111 255 0.44 0.0525 0.0026 0.3548 0.0164 0.0490 0.0007 308 5
10 19 120 338 0.36 0.0527 0.0023 0.3626 0.0146 0.0499 0.0007 314 4
11 34 60 644 0.09 0.0532 0.0048 0.3627 0.0313 0.0494 0.001 1 311 6
12 42 240 719 0.33 0.0531 0.0093 0.3661 0.0636 0.0500 0.001 2 315 8




- 44 - h o oW & 2022 4
(8:3)
frE/107° EIvE RN A A R AR 75/ Ma
) 55 Th/U 207 ph/ 207 ph/ 206 pp,/ 206 pp,/
Pb Th U 06y, lo 55y lo 3y lo 3y lo
13 22 146 385 0.38  0.0535 0.0032 0.3684 0.0207 0.0499 0.000 8 314 5
14 23 147 423 0.35 0.0526 0.0043 0.3578 0.0280 0.0494 0.001 0 311 6
15 23 191 388 0.49  0.0529 0.0017 0.3620 0.0097 0.0496 0.000 6 312 4
16 24 53 436 0.12  0.0538 0.0057 0.3731 0.0389 0.0503 0.001 0 316 6
17 19 87 339 0.26  0.0536 0.0018 0.3670 0.0107 0.0496 0.000 6 312 4
18 25 82 456 0.18 0.0541 0.0014 0.3771 0.0076 0.0505 0.000 6 318 4
19 12 64 204 0.31  0.0530 0.0023 0.3698 0.0149 0.0506 0.0007 318 4
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Tab.2 Content and characteristic parameters of major, trace elements and REE from the Wulan composite pluton

— RO AR/ % WK
ﬁéuu B . . FeOT/ K0+ K0/
G Si0, TiO, ALO, MmO Mg CaO NayO K,0 P,05 £e%kht FeO! A/CNK NK/A DI
MgO Na, O Na, O
1011 76.99 0.07 13.25 0.01 0.13 0.34 3.56 4.86 0.11 0.79 0.15 1.15 8.42 1.37 1.13 0.84 96.29
1010 75.47 0.03 14.22 0.04 0.15 0.18 3.48 4.81 0.12 1.04 0.61 4.07 8.29 1.39 1.26 0.77 94.90
1013 76.52 0.05 13.21 0.01 0.14 0.24 3.26 5.16 0.18 0.88 0.51 3.64 8.42 1.59 1.16 0.83 96.23
1014 77.83 0.03 13.22 0.01 0.15 0.31 4.09 3.04 0.11 0.84 0.48 3.20 7.13 0.74 1.25 0.76 94.92
1031 76.58 0.04 13.35 0.01 0.08 0.21 3.75 4.70 0.07 1.04 0.29 3.63 8.45 1.25 1.15 0.84 96.73
1007 76.21 0.05 13.76 0.02 0.20 0.43 3.92 3.99 0.13 0.96 0.43 2.15 7.91 1.02 1.19 0.78 94.55
1009 76.76 0.04 13.65 0.01 0.14 0.15 3.78 4.44 0.11 0.67 0.26 1.86 8.22 1.18 1.21 0.81 94.41
1001 75.86 0.04 14.25 0.02 0.15 0.19 3.67 4.42 0.12 1.15 0.38 2.53 8.09 1.20 1.28 0.76 95.16
1019 74.55 0.15 13.15 0.06 0.20 0.42 4.01 4.26 0.07 1.11 1.98 9.90 8.27 1.06 1.10 0.85 93.42
1005 75.43 0.15 14.06 0.01 0.24 0.21 3.36 5.29 0.10 1.17 0.28 1.17 8.65 1.56 1.21 0. 80 95.57
1004 73.70 0.18 14.73 0.01 0.19 0.36 3.89 4.63 0.12 1.40 0.98 5.16 8.52 1.19 1.22 0.78 93.69
1003 74.15 0.15 14.11 0.04 0.35 0.55 3.41 4.84 0.11 1.14 1.33 3.80 8.25 1.43 1.19 0.77 92.32
1012 73.93 0.20 13.93 0.03 0.46 0.81 3.20 4.90 0.11 0.98 1.55 3.37 8.10 1.54 1.16 0.76 90.44
1030 70.14 0.39 14.91 0.07 0.78 1.60 3.47 4.14 0.14 1.45 2.99 3.85 7.61 1.19 1.14 0.68 83.21
. Fit oo /10 °° FrES 5L
FE b
5 La Ce Pr Nd Sm Eu Gd Th Dy Ho Er Tm Yb Lu Y SREE LREE
1011 1.65 3.56 0.48 1.89 0. 0.03 0.84 0.20 1.43 0.28 0.89 0.21 1.63 0.25 8.2 14.03 7.58
1010 2.19 5.03 0.64 2.37 O. 0.05 0.91 0.22 1.51 0.29 0.92 0.22 1.59 0.25 7.9 16.97 10.23
1013 2.49 6.42 0.97 3.62 1.37 0.07 1.38 0.30 1.89 0.36 1.11 0.26 1.95 0.29 10.1 22.47 13.50
1014 3.79 8.21 1.05 3.69 1.25 0.07 1.42 0.31 2.10 0.42 1.32 0.27 2.08 0.31 11.3 26.30 16.74
1031 2.28 6.18 0.93 3.92 1.05 0.08 1.48 0.36 2.46 0.57 1.60 0.26 1.85 0.31 11.1 23.32  13.31
1007 4.27 5.61 1.75 8.11 2.39 0.35 2.63 0.48 3.18 0.61 1.94 0.38 2.84 0.43 17.4 34.98 19.74
1009 2.77 6.26 0.91 3.67 1.19 0.09 1.32 0.31 2.08 0.42 1.39 0.31 2.34 0.37 12.0 23.43 13.61
1001 4.51 9.21 1.17 4.63 1.25 0.12 1.40 0.30 1.97 0.38 1.22 0.27 2.02 0.31 10.8 28.75 19.52
1019 19.60 68.30 6.19 23.70 5.94 0.69 5.64 1.07 7.00 1.48 4.81 0.79 5.40 0.81 35.4 151.42 117.79
1005 11.00 21.60 3.55 14.00 3.75 0.54 4.07 0.82 5.38 1.11 3.55 0.6l 4.33 0.65 33.1 74.96  50.15
1004 29.70 60.30 7.91 29.40 6.29 0.84 5.84 0.98 5.96 1.16 3.60 0.58 4.03 0.59 33.1 157.18 127.31
1003 22.30 45.90 6.03 22.40 4.91 0.63 4.56 0.83 4.87 1.00 3.03 0.50 3.33 0.49 27.7 120.78 96.63
1012 14.60 31.20 4.05 15.10 3.89 0.52 4.13 0.81 5.32 1.09 3.47 0.57 4.07 0.61 30.1 89.44 64.95
1030 29.80 60.50 7.67 29.80 6.52 0.96 6.32 1.19 6.65 1.31 3.95 0.68 4.24 0.61 37.0 160.19 127.77




%34 AT 5 UM B 2 A A R AE Bk A2 B T - 45 -
(8:3)
o FHIESHL LR & R/10 ¢ FIESEL
2]s] <
LREE/ (La/ (La/ (Gd/
g, . ) y y .
%5 HREE HREE YD)y Sm) Yb) s SEu Sr Rb Ba Th Ta Nb Zr Hf Nb/Ta  Rb/Sr
1011 4.57 1.45 0.73 1.52 0.43 0.11 14.5 193 1.2 2.14 2.29 7.28 18.4 0.61 3.2 13.3
1010  4.91 1.88  0.99 1.76 0.47 0.18 14.3 224 2.0 3.01 2.31 4.72 23.5 0.78 2.0 15.7
1013 6.73 1.98 0.92 1.17 0.59 0.14 13.6 230 0.9 5.54 1.95 7.66 34.0 1.13 3.9 16.9
1014 7.16 2.19 1.31 1.96 0.56 0.16 15.8 154 21.3 3.25 1.36  3.95 29.3 0.98 2.9 9.7
1031 7.85 1.63 0.88 1.40 0.66 0.18 10.7 185 23.5 2.84 3.14 8.02 25.0 1.59 2.6 17.3
1007 11.97 1.80 1.08 1.15 0.77 0.42 14.7 266 27.8 4.07 3.00 7.33 33.2 1.11 2.4 18.1
1009 7.11 1.74  0.85 1.50 0.47 0.22 15.6 218 58.1 2.60 2.49 6.54 353 1.18 2.6 14.0
1001 6.91 2.66 1.60 2.33 0.57 0.28 18.5 210  55.5 3.24 3.37 9.01 24.8 0.83 2.7 11.4
1019 27.42 4.61 2.60 2.13 0.86 0.36 47.4 131 439.0 14.50 1.55 14.10 193.0 6.44 9.1 2.8
1005 19.83  2.65 1.82 1.89 0.78 0.42 40.0 213 136.0 7.58 1.89 8.46 74.4 2.48 4.5 5.3
1004 25.25 5.91 5.29 3.05 1.20 0.42 62.9 175 488.0 10.60 1.75 10.80 140.0 4.66 6.2 2.8
1003 20.33 5.49 4.80 2.93 1.13 0.40 52.3 178 419.0 7.54 1.56 8.23 91.9 3.06 5.3 3.4
1012 19.80 3.46 2.57 2.42 0.84 0.39 71.4 161 213.9 9.67 1.05 6.27 99.6 3.32 6.0 2.3
1030 27.58 5.42 5.04 2.95 1.23 0.45 126.0 156 381.0 11.30 1.37 9.58 180.0 6.37 7.0 1.2
18 hy Foela g 7 A 2 zpi 30 A 2 z i
(a) . © ALK KAL B (b) o Ak KA K © o Ik KA K
Rl NGB FRIR KB B a O BRIR KA R o BRR KA KA
15 KA 25
X 1%5 v 5 ED.}
= 12 A s = A2 v 2 o0
o, ¥ 5 g, Bl 25 R A oy 2.0
N \\\ i 6 % AR
s, ° X2 & < AL R NR:ENY
Z ‘ 5 = DS wegun | @
T ¢ Ak > -
B3| | ey B IE R 5
3 wo| K|, : Lo
B[R T4 (Bi%) 751 %
4 . A A 0.5
30 40 50 60 70 80 90 45 50 55 60 65 70 75 80 0.5 1.0 15 20
w(Si0,)/% w(Si0,)/% A/CNK

E5 BXS4&EE TAS Ef#(a).Si0, - K,0 Ef#(b) & A/CNK - A/NK Ef#(c)”
Fig.5 TAS classfication (a), SiO, —-K,O (b) and A/CNK —A/NK (¢) diagrams of the Wulan composite pluton'* ="

BER R AE X A 1Y Si0, & 5B T 40k — 1K
1E i, 78 TAS Eff B RER AL IEAE T 0 3R
FIAE A DX, N BITE L T AR KA X 516K N A
XA ek B (B 5 (a)) , SAk — KAE K AL,
H TiO, ,CaO MgO J& FeO" & E it faltfit 5 , 43S 45 54
Pfi; 7E Si0, — K, O i b A% a4 467 T v 0 405 ik
PEX (I 5(b) ) ; AL O, & HER I, A b #E A/CNK -
A/NK Elfif B30Tt dE B X E (B 5(e) ) o Sk

1000

— gk KA
—— PR KAE R

=3
=]

it/ BRI AT

0.1

“La Ce Pr Nd

E6 5

A/ SR AR

Sm EuGd Tb Dy Ho Er Tm Yb Lu

LESAGH I TERMRARENRESER (£) REHGIERELGKME(H) ™

b BER KA R A S AR KA B B ALY
HUBRIEAARRAE, [FIAE ELAA i & b 4 81 4a
FERE L (HBEAR AR R 2 1 o R B AR
4.2 BITENHETEEE

YR K AL B A A BER KB A 1) SREE
PR, B m 1 (La/Sm) (FA (GA/Yb) it B 4 1 AH
XEM TR EE T —EBRENTE(E6) MR
M A, AR PP R Y it 2R U

10 000

— 4k KB
— BRR KA
1000
100
10
1
o RbBaThUK T TaNbLaCe StNdP ZrHf Sm Ti Y Yb Lu
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Geochronology, geochemistry and geological significance of the
Waulan composite pluton in the southern Xing’ an block

HAO Shuging', JIA Shiying’, RONG Xiuwei'
(1. Shanxi Third Geological Engineering Investigation Institute Co. , lid, Shanxi Jinzhong 030620, China;

2. Natural Resources Development Center of Shanxi Province, Shanxi Taiyuan 030024, China)

Abstract; There are some existing debates about the Late Paleozoic tectonic framework of the northern margin of

the Xing’ an — Mongolian orogenic belt, especially the final closing time of oceanic basin. Wulan composite Pluton
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in the southern Xing’ an block provides a good medium to address this problem. In this paper, the Zircon LA -
ICP —MS U - Pb ages and geochemical characteristics of Wulan composite Pluton were studied to determine its
formation epoch and petrogenesis, and to reveal the regional tectonic setting. Wulan composite Pluton is composed
of fine grained monzogranite and porphyritic monzogranite, the former constitutes the main body of the rock mass,
with the diagenetic age of (312 +£2) Ma, which was formed in early Late Carboniferous. Geochemical analyses in-
dicates that both of the fine grained monzogranite and porphyritic monzogranite have the characteristics of medium
total alkali content, rich in K and peraluminous, belonging to highly fractionated S —type granite of high — K calc —
alkaline series. The total REE contents of main rock mass of fine grained monzogranite are relatively low, with ob-
vious negative Eu anomalies, showing high differential evolution character. Both the fine grained monzogranite and
porphyritic monzogranite are rich in large ion lithophylic elements (Rb, Th and K), and obviously depleted in
Ba, Sr and Ti, with slightly depleted in Ta and Nb. These two types of rocks have characterastics of similar trace
and rare earth elements distribution, indicating that they come from the same source region. The formation of the
rock mass is related to the evolution of the ancient Asian ocean and was formed in the late orogenic extensional en-
vironment after the oceanic basin was closed.

Keywords: Wulan composite pluton; S —type granite; geochemistry; Xing’ an Block; Paleo — Asian Ocean
(REHE: BEHR)



