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Abstract: The closure of the Changning-Menglian Ocean between Gondwana and Laurasia has long been a focal point in
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part of the Changning-Menglian Suture Zone. However, its formation age, depositional environment, and tectonic affinity
remain contentious. In this study, we carried out petrology of metasandstones, size and compositional analyses of detrital
grains in metasandstones, and the U-Pb geochronology of zircons from the metasandstone of the Nanduan Formation. The
Nanduan Formation consists predominantly of metamorphosed quartz sandstone and metamorphosed feldspathic quartz
sandstone. These metamorphosed sandstones have relatively high maturities which are generally of the sub-mature to
mature levels. Detrital composition analyses suggest that detrital sediments were sourced from both a stable continental
margin basin and a recycled orogenic belt. The grain-size analyses show that distribution curves of detrial grain sizes are
mostly characterized with bimodal feature, with the cumulative probability curves typically exhibiting characteristics of
the three-segment shallow-marine sedimentation. Three major peaks of U-Pb ages of detrital zircons from three samples
of metamorphosed sandstones are concetreated in the Pan-African (525~575 Ma), Late Grenvillian (820~960 Ma), and
Early Grenvillian (1065~1188 Ma) periods. The ages are correlated well with those of magmatic events in the Grenvillian
and Pan-African orogens in the eastern Gondwana margin (Australian block) and India-Antarctica, indicating that
sediments of the Pan-African and Late Grenvillian perioeds were mainly sourced from both of the Southern Qiangtang and
Tethys-Himalayan terranes in the northern Gondwana margin and the Albany-Fraser orogen, while sediments of the Early
Grenvillian period were mainly sourced from the Albany-Fraser orogen in the Western Australia. Integrating achievements
of previous researches, we propose that the Nanduan Formation was formed in a shallow-marine sedimentary environment
on the passive continental margin of the Baoshan Block in the northern margin of Gondwana Continent. It occurred in
forms of phyllitic to weakly foliated structural rocks in the east side of the Changning-Menglian ophiolitic mélange zone
with the influence of caused by the closure of the Paleo-Tethyan Changning-Menglian Ocean in later stage.

Keywords: Changning-Menglian suture zone; Nanduan formation; zircon U-Pb geochronology; compositional and size

analyses of detrital grains; passive continental margin
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Fig. 1. Sketch map of tectonic divisions of the Qinghai-Tibet Plateau and adjacent areas (a) and the geological sketch map of the
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Fig. 2. Simplified geological map of the Changning-Menglian tectonic belt with the distribution of sampling sites of the

Nanduan Formation
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Fig. 7. The concordance diagrams of U-Pb ages (a, c, ¢) and relative frequency distribution diagrams (b, d, f) of detrital zircons

from metsandstones in the Nanduan Formation
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Table 2. Environmental discrimination data based on the grain-size analyses of metasandstones in the Nanduan Formation

P s M, () o, (&) Sk, (@) K, () Y b cach:sh.mar Y g marsfluy
180118-1 2.68 0.72 -0.09 0.96 92.1491 -3.2903
180118-2 2.57 0.73 -0.04 1.03 93.5807 -3.6900
180118-3 2.17 0.69 0.07 1.07 863190 -3.8428
180122-1 322 0.52 -0.12 1.08 85.9834 -0.8112
180122-25 3.04 0.55 -0.04 0.97 84.6882 -1.5405
180123-2 2.52 0.79 0.02 0.93 98.0267 -4.8016
180123-3 2.18 0.79 0.00 0.94 92.5275 -4.8003
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Table 3. Statistics for compositional data of detrital grains in metsandstone of the Nanduan Formation

Q F L
LS

Qp Qm &t Pl K it Lv Lm Ls a1t
180118-1 5 102 107 39 78 117 0 26 4 30
180118-2 6 98 104 31 74 105 0 24 5 29
180118-3 7 100 107 30 50 80 0 28 3 31
180119-6 64 113 177 10 15 25 2 13 1 16
180119-7 71 110 181 9 28 37 1 12 2 15
180119-10 65 115 180 8 15 23 2 13 1 16
180122-1 63 120 183 7 12 19 1 10 0 11
180122-2 65 116 181 7 12 19 1 10 0 11
180122-3 11 103 114 35 20 55 0 12 3 15
180122-4 63 120 183 4 8 12 2 11 1 14
180122-7 52 118 170 4 5 9 2 9 1 12
180122-8 50 110 160 3 6 9 2 7 0 9
180122-25 8 101 109 23 45 68 0 10 3 13
180123-1 2 109 111 21 32 53 0 0 1 1
180123-2 8 104 112 22 40 62 0 6 2 8
180123-3 9 105 114 20 35 55 0 5 1 6

FERD A UR XM IE TS 5005 B Q-F-L i, AR b 2 K it ¥ X\ Dickinson S04 (R K FE P X 45k, LA
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BEEYIRONE, UG S5UURE T8 9 3 ARFIE A e R Ly S bR, R Lty % /o AR AR —
Fool A RUE R SUIRE R, SBTHRIME SEEUE, A 9€ DU Sy 32 HROIR T D6 55 BOE AL
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Fig. 8. Diagrams of Q-F-L (a), Qm-F-Lt (b), Qm-P-K (c) and Qp-Lv-Ls (d) for discriminating the tectonic setting of
metasandstones from the Nanduan Formation
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Fig. 9. Comparison of age distributions of detrital zircons from various rocks in different continental blocks
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