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Zircon U-Pb geochronology and the geological significance of pegmatites
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Abstract: Zircon U-Pb dating and Hf isotopes of three pegmatites from the Laojunshan area, Southeastern Yunnan,
were determined by LA-ICPMS and LA-MC-ICPMS in this paper. The formation ages of the three pegmatites
were determined to be 209.6 Ma, 381.2 Ma and 389.4 Ma, respectively, indicating they were formed in the Late
Triassic and Middle Devonian. The eyg(f) values of the three pegmatites were 2.61-8.63, 1.10-4.96 and —0.11-12.9,
respectively. And the fpy, values of the three pegmatites were 694—1077 Ma, 1060—-1304 Ma and 558~1388 Ma,
respectively. According to the zircon U-Pb dating of this study combined with the muscovite Ar-Ar dating of a
previous study, we put forward that the formation ages of pegmatites in the Laojunshan area can be divided into
three main periods: (1) Late Triassic (~209 Ma); (2) Middle Devonian (381-389 Ma); and (3) Late Jurassic-Early
Cretaceous (140—144 Ma). Since two Devonian pegmatites intruded into the Laochengpo granite, and no Triassic
S-type granite was identified in the studied area, the petrogenesis of two Devonian pegmatites and one Triassic
pegmatite associated with differentiation of S-type granites can be excluded. Therefore, we propose that the pegmatites
originated from decompressional melting of sedimentary rocks in a post-collision extensional tectonic setting, which
provided reliable constraints on Silurian-Devonian and/or Triassic tectonic-magmatic-metallogenic events in the
Laojunshan area, Southeastern Yunnan.
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Fig.l1 Geological sketch map of the Laojunshan area in Southeastern Yunnan (revised after reference [17])
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1 U-Pb %, 45884 CL FRiE, AR BERUEA
FESY Y 10 sk A 61T HE R R WK, o drdd
WL 2,

B MLP-1: 10 AN S 45 1 T 8% — 8
SHE/TTHE HfE, 28 b T 0.282745~0.282888 IRl
P RE b B 25 AR IS (210 Ma), HESH T eu fE N
2.61~8.63, XN IREAERS rova T 694~1077 Mas

FE & HGP-1: 10 A S 45 T8 —30m
VOHE/MTHE FfE, 86T 0.282577~0.282687 2]
HEARRE L 045 S AE I (381 Ma), TR enr
24T 1.10~4.96 JLlHl, %R AR v DT

1060~1304 Ma 2 [a]

FEdh HSP-1: 10 AN A5 45 H /G 7OHE/ THSE FfE,
AL T 0.282536~0.282902 22 [i] , HEARHFE Sh 45 A4 4
1% (389 Ma), 11545 H H) enr [HAELTF-0.11~12.9 75
Fl, X0 OB AE Y 1pmn 132 558~1388 Ma Z [i] .

4 7 e

4.1 -

41 U-Pb EAF S AR, T I e BIE B

*2 EBUMRXESREKSER HFf FLRHMK(LA-MC-ICPMS)
Table 2 Zircon Hf isotopic compositions of pegmatites in the Laojunshan (determined by LA-MC-ICPMS)
MY 7oy THE SLu/!TTHE lo ToH £/ TTHE lo ¢ (Ma) eni(?) lo oz (Ma) 1o Siume
MLP-1
1 0.083982 0.004105 0.000102  0.282886  0.000012 209 8.63 0.4 694 28 —-1.000
2 0.038719 0.002113 0.000036  0.282849  0.000010 209 6.74 0.4 815 24 —-0.876
3 0.045602 0.002379 0.000024  0.282837  0.000010 209 6.59 0.4 824 24 —-0.936
4 0.042113 0.002312 0.000065  0.282818 0.000010 209 5.87 0.4 870 23 -0.928
5 0.013144 0.000772 0.000006  0.282849  0.000009 209 7.00 0.3 798 21 -0.930
6 0.035143 0.002550 0.000005  0.282888 0.000008 209 8.59 0.3 697 19 -0.977
7 0.027141 0.001679 0.000064  0.282849  0.000008 209 6.95 0.3 801 19 —-0.923
8 0.013621 0.000907 0.000002  0.282860  0.000008 209 7.47 0.3 768 18 —-0.949
9 0.135580 0.007534 0.000072  0.282776  0.000016 209 4.59 0.6 951 38 -0.973
10 0.102556 0.005076 0.000133  0.282745 0.000016 209 2.61 0.5 1077 36 -0.773
HGP-1
1 0.034648 0.001410 0.000013  0.282603 0.000037 380 1.10 1.3 1304 87 —0.847
2 0.041944 0.001788 0.000016  0.282577  0.000037 380 1.11 1.3 1303 86 —0.958
3 0.024059 0.001060 0.000010  0.282606  0.000029 380 2.04 1.0 1244 67 —-0.946
4 0.031188 0.001252 0.000019  0.282624  0.000023 380 2.85 0.8 1193 54 -0.968
5 0.044536 0.001728 0.000013  0.282671 0.000018 380 4.46 0.6 1091 41 -0.962
6 0.042623 0.001649 0.000011  0.282631 0.000017 380 2.95 0.6 1187 39 -0.948
7 0.022966 0.000907 0.000020  0.282687  0.000016 380 4.96 0.6 1060 37 —-0.950
8 0.064760 0.002501 0.000054  0.282619  0.000016 380 2.72 0.6 1201 37 -0.967
9 0.040898 0.001569 0.000018  0.282662  0.000015 380 3.84 0.5 1130 36 -0.925
10 0.023965 0.000971 0.000017  0.282656  0.000014 380 3.88 0.5 1128 34 —-0.953
HSP-1
1 0.035229 0.001371 0.000033  0.282536  0.000028 390 -0.11 1.0 1388 66 —-0.959
3 0.038390 0.001515 0.000031  0.282588 0.000027 390 2.06 0.9 1250 63 -1.000
4 0.036393 0.001406 0.000047  0.282638 0.000026 390 3.44 0.9 1163 60 —-0.954
5 0.063798 0.002745 0.000048  0.282810  0.000025 390 9.57 0.9 774 57 —0.958
6 0.020283 0.000942 0.000008  0.282767  0.000023 390 7.70 0.8 893 54 -0.917
7 0.048362 0.002309 0.000058  0.282902  0.000023 390 12.9 0.8 558 54 -0.972
8 0.022456 0.000906 0.000022  0.282610  0.000023 390 2.25 0.8 1239 53 -0.930
9 0.063859 0.002472 0.000018  0.282551 0.000022 390 0.55 0.8 1346 52 -0.973
10 0.092790 0.004906 0.000081  0.282892  0.000012 390 12.2 0.4 606 29 -0.926
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M(209.5+ 1.1) Mal®!, 13R85 PR AG BL BH Q5 2 3k i
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4.3

AR YRI5 1 278 1L Ml XS e kAR T 67 2% 4
FEIEQNT
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(B (] 4), FWAIRIET50-02IR -G A I8 X 2RI A
A (HGP- )85 A7 e £) TN tom TH43 514 1.10~4.96 Al
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