
 

Page 1 of 8 

Xin Jin, Yu-Xiu Zhang, Donna L. Whitney, Kai-Jun Zhang, Natalie H. Raia, Clémentine 
Hamelin, Jun-Cheng Hu, Lu Lu, Xiao-Yao Zhou, and Shahbaz Bin Khalid, 2020, Crustal 
material recycling induced by subduction erosion and subduction-channel exhumation: A case 
study of central Tibet (western China) based on P-T-t paths of the eclogite-bearing Baqing 
metamorphic complex: GSA Bulletin, https://doi.org/10.1130/B35638.1. 
 

Supplemental Material 
 
Figure S1. X-ray compositional mapping images showing the garnet chemical variations (Mg, 
Fe, Ca) from eclogite YA-16-35. 

Figure S2. Schematic Triassic paleo-geographic facies of Qiangtang (revised after Wang et al., 
2009). 

Table S1. Summary of previously published Paleozoic and Proterozoic ages in Tibetan Plateau 
and Himalaya and Paleo-Tethys Triassic and Meso-Tethys Jurassic high-grade metamorphic 
rocks. 

Table S2. Representative microprobe analyses for minerals from Baqing eclogite, amphibolite, 
schist, and gneiss. Mineral abbreviations follow the scheme of Whitney and Evans (2010). 

Table S3. LA-ICP-MS U-Pb and trace element data for zircon grains from Baqing eclogite 
sample YA-7-18-40, schist sample GR-17 and gneiss sample YA-7-18-44. 

 
REFERENCES CITED 
 
Cai, Z.H., Xu, Z.Q., Duan, X.D., Li, H.Q., Cao, H., and Huang, X.M., 2013, Early stage of Early 

Paleozoic orogenic event in western Yunnan Province, southeastern margin of Tibet Plateau 
[in Chinese with English Abstract]: Yanshi Xuebao, v. 29, p. 2123–2140. 

Cheng, H., Liu, Y., Vervoort, J.D., and Lu, H., 2015, Combined U-Pb, Lu-Hf, Sm-Nd and Ar–Ar 
multichronometric dating on the Bailang eclogite constrains the closure timing of the Paleo-
Tethys Ocean in the Lhasa terrane, Tibet: Gondwana Research, v. 28, p. 1482–1499, 
https://doi.org/10.1016/j.gr.2014.09.017. 

Ding, H.X., and Zhang, Z.M., 2016, Neoproterozoic granitoids in the eastern Himalayan orogen 
and their tectonic implications: Precambrian Research, v. 285, p. 1–9, 
https://doi.org/10.1016/j.precamres.2016.09.005. 

Ding, H.X., Zhang, Z.M., Dong, X., Yan, R., Lin, Y.H., and Jiang, H.Y., 2015, Cambrian ultra-
potassic rhyolites from the Lhasa terrane, south Tibet: Evidence for Andean-type 
magmatism along the northern active margin of Gondwana: Gondwana Research, v. 27, 
p. 1616–1629, https://doi.org/10.1016/j.gr.2014.02.003. 

Dong, M.L., Dong, G.C., Mo, X.X., Santosh, M., Zhu, D.C., Yu, J.C., Nie, F., and Hu, Z.C., 
2013, Zircon U-Pb geochronology, Hf isotopes, and geochemistry of leucogranites in the 
Baoshan Block, western Yunnan: Implications for Early Paleozoic arc magmatism along 
Gondwana margin: Lithos, v. 179, p. 36–47, https://doi.org/10.1016/j.lithos.2013.05.011. 

Dong, M.L., Dong, G.C., Mo, X.X., Zhu, D.C., Nie, F., Xie, X.F., Wang, X., and Hu, Z.C., 2012, 
Geochronology and geochemistry of the Early Paleozoic granitoids in Baoshan block, 



 

Page 2 of 8 

western Yunnan and their implications [in Chinese with English Abstract]: Yanshi Xuebao, 
v. 28, p. 1453–1464. 

Dong, X., Zhang, Z.M., Santosh, M., Wang, W., Yu, F., and Liu, F., 2011b, Late Neoproterozoic 
thermal events in the northern Lhasa terrrane, south Tibet: zircon chronology and tectonic 
implications: Journal of Geodynamics, v. 52, p. 389–405, 
https://doi.org/10.1016/j.jog.2011.05.002. 

Dong, X., Zhang, Z.M., Wang, J.L., Zhao, G.C., Liu, F., Wang, W., and Yu, F., 2009, 
Provenance and formation age of Nyingchi Group in the southern Lhasa terrane, Tibetan 
Plateau: Petrology and zircon U-Pb geochronology [in Chinese with English abstract]: 
Yanshi Xuebao, v. 25, p. 1678–1694, https://doi.org/10.1016/S1874-8651(10)60080-4. 

Fan, J.J., Li, C., Wang, M., Xie, C.M., and Xu, W., 2015, Features, provenance, and tectonic 
significance of Carboniferous–Permian glacial marine diamictites in the Southern 
Qiangtang–Baoshan block, Tibetan Plateau: Gondwana Research, v. 28, p. 1530–1542, 
https://doi.org/10.1016/j.gr.2014.10.015. 

Gehrels, G.E., DeCelles, P.G., Martin, A., Ojha, T.P., Pinhassi, G., and Upreti, B.N., 2003, 
Initiation of the Himalayan Orogen as an early Paleozoic thin-skinned thrust belt: GSA 
Today, v. 13, p. 4–9, https://doi.org/10.1130/1052-5173(2003)13<4:IOTHOA>2.0.CO;2. 

Gehrels, G.E., DeCelles, P.G., Ojha, T.P., and Upreti, B.N., 2006a, Geological and U-Pb 
geochronologic evidence for early Paleozoic tectonism in the Dadeldhura thrust sheet, far-
west Nepal Himalaya: Journal of Asian Earth Sciences, v. 28, p. 385–408, 
https://doi.org/10.1016/j.jseaes.2005.09.012. 

Gehrels, G.E., DeCelles, P.G., Ojha, T.P., and Upreti, B.N., 2006b, Geologic and U–Th–Pb 
geochronologic evidence for early Paleozoic tectonism in the Kathmandu thrust sheet, 
central Nepal Himalaya: Geology, v. 18, p. 185–198, https://doi.org/10.1130/b25753.1. 

Gehrels, G.E., Kapp, P., DeCelles, P.G., Pullen, A., Blakey, R., Weislogel, A., Ding, L., Guynn, 
J., Martin, A., McQuarrie, N., and Yin, A., 2011, Detrital zircon geochronology of pre-
Tertiary strata in the Tibetan-Himalayan orogeny: Tectonics, v. 30, TC5016, p. 1–27, 
https://doi.org/10.1029/2011TC002868. 

Godin, L., Parrish, R.R., Brown, R.L., and Hodges, K.V., 2001, Crustal thickening leading to 
exhumation of the Himalayan metamorphic core of central Nepal: insight from U-Pb 
geochronology and 40Ar/39Ar thermochronology: Tectonics, v. 20, p. 729–747, 
https://doi.org/10.1029/2000TC001204. 

Gu, P.Y., Li, R.S., He, S.P., Cha, X.F., Yu, P.S., Shi, C., Pan, S.J., and Wang, Y., 2012, The 
amphibolite from Nyainrong Rock Group in northern Nagqu: Geological records of break-
up of the supercontinent Rodinia [in Chinese with English abstract]: Acta Petrologica et 
Mineralogica, v. 31, p. 145–154, https://doi.org/10.1007/s11783-011-0280-z. 

Guynn, J., Kapp, P., Gehrels, G.E., and Ding, L., 2012, U-Pb geochronology of basement rocks 
in central Tibet and paleogeographic implications: Journal of Asian Earth Sciences, v. 43, 
p. 23–50, https://doi.org/10.1016/j.jseaes.2011.09.003. 

Guynn, J., Tropper, P., Kapp, P., and Gehrels, G.E., 2013, Metamorphism of the Amdo 
metamorphic complex, Tibet: implications for the Jurassic tectonic evolution of the 
Bangong suture zone: Journal of Metamorphic Geology, v. 31, p. 705–727, 
https://doi.org/10.1111/jmg.12041. 

Guynn, J.H., Kapp, P., Pullen, A., Heizler, M., Gehrels, G., and Ding, L., 2006, Tibetan 
basement rocks near Amdo reveal “missing” Mesozoic tectonism along the Bangong suture, 
central Tibet: Geology, v. 34, p. 505–508, https://doi.org/10.1130/G22453.1. 



 

Page 3 of 8 

He, S.P., Li, R.S., Wang, C., Gu, P.Y., Yu, F.S., Shi, C., and Zha, X.F., 2013a, Research on the 
formation age of Ningduo rock group in the Changdu Block: Evidence for the existence of 
basement in the North Qiangtang: Frontiers of Earth Science, v. 20, p. 15–24. 

He, S.P., Li, R.S., Wang, C., Zhang, H.F., Ji, W.H., Yu, P.S., Gu, P.Y., and Shi, C., 2013b, 
Discovery of the Paleoproterozoic terrane in Lhasa block, Qinghai-Tibet Plateau [in Chinese 
with English]: Journal of Earth Science, v. 38, p. 519–528, 
https://doi.org/10.3799/dqkx.2013.052. 

Hu, D.G., Wu, Z.H., Jiang, W., Shi, Y.R., Ye, P.S., and Liu, Q.S., 2005, SHRIMP zircon U-Pb 
age and Nd isotopic study on the Nyainqêntanglha Group in Tibet: Science China. Earth 
Sciences, v. 48, p. 1377–1386, https://doi.org/10.1360/04yd0183. 

Hu, P.Y., Li, C., Su, L., Li, C.B., and Yu, H., 2010, Zircon U-Pb dating of granitic gneiss in 
Wugong Mountain area, central Qiangtang, Qinghai-Tibet Plateau: Age records of Pan-
African movement and Indo-China movement [in Chinese with English abstract]: Geology 
in China, v. 4, p. 1050–1061, https://doi.org/10.3724/SP.J.1011.2010.01081. 

Hu, P.Y., Li, C., Wang, M., Xie, C.M., and Wu, Y.W., 2013, Cambrian volcanism in the Lhasa 
terrane, southern Tibet: Record of an early Paleozoic Andean-type magmatic arc along the 
Gondwana Proto-Tethyan margin: Journal of Asian Earth Sciences, v. 77, p. 91–107, 
https://doi.org/10.1016/j.jseaes.2013.08.015. 

Hu, P.Y., Zhai, Q.G., Tang, Y., Wang, J., and Wang, H.T., 2016, Early Neoproterozoic 
metagabbro (925 Ma) from the Lhasa terrane, Tibetan Plateau and its geological 
significance: Chinese Science Bulletin, v. 61, p. 2176–2186, 
https://doi.org/10.1360/N972016-00143. 

Hu, P.Y., Zhai, Q.G., Wang, J., Tang, Y., Wang, H.T., and Hou, K.J., 2018a, Ediacaran 
magmatism in the North Lhasa terrane, Tibet and its tectonic implications: Precambrian 
Research, v. 307, p. 137–154, https://doi.org/10.1016/j.precamres.2018.01.012. 

Hu, P.Y., Zhai, Q.G., Wang, J., Tang, Y., Wang, H.T., and Hou, K.J., 2018b, Precambrian origin 
of the North Lhasa terrane, Tibetan Plateau: Constraint from early Cryogenian backarc 
magmatism: Precambrian Research, v. 313, p. 51–67, 
https://doi.org/10.1016/j.precamres.2018.05.014. 

Hu, P.Y., Zhai, Q.G., Wang, J., Tang, Y., Wang, H.T., Zhu, Z.C., and Wu, H., 2018c, Middle 
Neoproterozoic (ca. 760 Ma) arc and back-arc system in the North Lhasa terrane, Tibet, 
inferred from coeval N-MORB- and arc-type gabbros: Precambrian Research, v. 316, 
p. 275–290, https://doi.org/10.1016/j.precamres.2018.08.022. 

Hu, P.Y., Zhai, Q.G., Zhao, G.C., Wang, J., Tang, Y., Wang, H.T., Zhu, Z.C., Wang, W., and 
Wu, H., 2018d, Early Neoproterozoic (ca. 900 ma) rift sedimentation and mafic magmatism 
in the north Lhasa terrane, Tibet: Paleogeographic and tectonic implications: Lithos, v. 320–
321, p. 403–415, https://doi.org/10.1016/j.lithos.2018.09.036. 

Hu, P.Y., Zhai, Q.G., Zhao, G.C., Wang, J., Tang, Y., Wang, H.T., Zhu, Z.C., Wu, H., Wang, 
W., and Huang, Z.Q., 2019, Late Cryogenian magmatic activity in the North Lhasa terrane, 
Tibet: Implication of slab break-off process: Gondwana Research, v. 71, p. 129–149, 
https://doi.org/10.1016/j.gr.2019.02.005. 

Ji, W.H., Chen, S.J., Zhao, Z.M., Li, R.S., He, S.P., and Wang, C., 2009, Discovery of the 
Cambrian volcanic rocks in the Xainza area, Gangdese orogenic belt, Tibet, China and its 
significance [in Chinese with English abstract]: Geological Bulletin of China, v. 28, 
p. 1350–1354, https://doi.org/10.3969/j.issn.1671-2552.2009.09.026. 



 

Page 4 of 8 

Jin, L., Wang, Q., Zhu, D.C., Xie, J.C., and Zhang, L.L., 2017, Age and provenance of some key 
strata from Zuogong-Zhuka in Eastern Tibet: Yanshi Xuebao, v. 33, p. 2523–2534. 

Jin, X., Zhang, Y.X., Zhou, X.Y., Zhang, K.J., Li, Z.W., Khalid, S.B., Hu, J.C., Lu, L., and Sun, 
W.D., 2019, Protoliths and tectonic implications of the newly discovered Triassic Baqing 
eclogites, central Tibet: Evidence from geochemistry, Sr–Nd isotopes and geochronology: 
Gondwana Research, v. 69, p. 144–162, https://doi.org/10.1016/j.gr.2018.12.011. 

Johnson, M.R.W., Oliver, G.J.H., Parrish, R.R., and Johnson, S.P., 2001, Synthrusting 
metamorphism, cooling and erosion of the Himalayan Kathmandu complex, Nepal: 
Tectonics, v. 20, p. 394–415, https://doi.org/10.1029/2001TC900005. 

Leake, B.E., Woolley, A.R., Arps, C.E., Birch, W.D., Gilbert, M.C., Grice, J.D., Hawthorne, 
F.C., Kato, A., Kisch, H.J., Krivovichev, V.G., Linthout, K., Laird, J., Mandarino, J., 
Maresch, W.V., Nickel, E.H., Rock, N.M.S., Schumacher, J.C., Smith, D.C., Stephenson, 
N.C.N., Ungaretti, L., Whittaker, E.J.W., and Youzhi, G., 1997, Nomenclature of 
amphiboles; report of the subcommittee on amphiboles of the International Mineralogical 
Association Commission on new minerals and mineral names: Mineralogical Magazine, 
v. 61, p. 295–310, https://doi.org/10.1180/minmag.1997.061.405.13. 

Lee, J., and Whitehouse, M.J., 2007, Onset of mid-crustal extensional flow in southern Tibet: 
Evidence from U/Pb zircon ages: Geology, v. 35, p. 45–48, 
https://doi.org/10.1130/G22842A.1. 

Lee, J., Hacker, B.R., Dinklage, W.S., Wang, Y., Gans, P., Calver, A., Wan, J.L., Chen, W.J., 
Blythe, A.E., and McClell, W., 2000, Evolution of the Kangmar Dome, southern Tibet: 
Structural, petrologic, and thermochronologic constraints: Tectonics, v. 19, p. 872–895, 
https://doi.org/10.1029/1999TC001147. 

Li, C., Xie, Y.W., Sha, S.L., and Dong, Y.S., 2008b, SHRIMP U-Pb zircon dating of the Pan-
African granite in Baxoi County, eastern Tibet, China [in Chinese with English abstract]: 
Geological Bulletin of China, v. 27, p. 64–68. 

Li, H.Q., Xu, Z.Q., Webb, A.A.G., Li, T.F., Ma, S.W., and Huang, X.M., 2017, Early Jurassic 
tectonism occurred within the Basu metamorphic complex, eastern central Tibet: 
Implications for an archipelago-accretion orogenic model: Tectonophysics, v. 702, p. 29–41, 
https://doi.org/10.1016/j.tecto.2017.02.016. 

Li, P., Zhang, C., Liu, X.Y., Yang, J.S., and Fu, Y.W., 2015, Metamorphic evolution processes 
and their geological implications of gneisses from Duoba Area of Tibet [in Chinese with 
English abstract]: Diqiu Kexue Yu Huanjing Xuebao, v. 38, p. 601–611. 

Lin, S.L., Cong, F., Gao, Y.J., and Zou, G.F., 2012, LA-ICP-MS zircon U-Pb age of gneiss from 
Gaoligong Mountain Group on the southeastern margin of Tengchong block in western 
Yunnan Province [in Chinese with English abstract]: Geological Bulletin of China, v. 31, 
p. 258–263, https://doi.org/10.3969/j.issn.1671-2552.2012.02.008. 

Lin, Y.H., Zhang, Z.M., Dong, X., Shen, K., and Lu, X., 2013, Precambrian evolution of the 
Lhasa terrane, Tibet: Constraint from the zircon U-Pb geochronology of the gneisses: 
Precambrian Research, v. 237, p. 64–77, https://doi.org/10.1016/j.precamres.2013.09.006. 

Liu, Q.S., Ye, P.S., and Wu, Z.H., 2012, SHRIMP zircon U-Pb dating and petrogeochemistry of 
Ordovician granite bodies in the southern segment of Gaoligong Mountain, western Yunnan 
Province [in Chinese with English abstract]: Geological Bulletin of China, v. 31, p. 250–
257, https://doi.org/10.3969/j.issn.1671-2552.2012.02.007. 

Liu, S., Hu, R.Z., Gao, S., Feng, C.X., Huang, Z.L., Lai, S.C., Yuan, H.L., Liu, X.M., Coulson, 
I.M., Feng, G.Y., Wang, T., and Qi, Y.Q., 2009, U-Pb zircon, geochemical and Sr–Nd–Hf 



 

Page 5 of 8 

isotopic constraints on the age and origin of Early Palaeozoic I-type granite from the 
Tengchong–Baoshan Block, Western Yunnan Province, SW China: Journal of Asian Earth 
Sciences, v. 36, p. 168–182, https://doi.org/10.1016/j.jseaes.2009.05.004. 

Liu, Y.M., Xie, C.M., Li, C., Li, S.Z., Santosh, M., Wang, M., and Fan, J.J., 2018, Breakup of 
the northern margin of Gondwana through lithospheric delamination: Evidence from the 
Tibetan Plateau: Geological Society of America Bulletin, v. 131, no. 3–4, p. 675–697, 
https://doi.org/10.1130/B31958.1. 

Lu, L., Qian, C., Zhao, Z., Wu, Z.H., Liu, Y.S., Zhou, L., and Wang, Y., 2018, Geochronological 
evidence of Ordovician and Jurassic magmatic events in Nyainrong microcontinent, Tibet: 
Earth Science, v. 43, p. 1110–1124. 

Pan, X.P., Li, R.S., Wang, C., Yu, P.S., Gu, P.Y., and Zha, X.F., 2012, Geochemical 
characteristics of the Cambrian volcanic rocks in Banglecun area on the northern margin of 
Gangdise, Nyima County, Tibet: Geological Bulletin of China, v. 31, p. 63–74 [in Chinese 
with English abstract], https://doi.org/10.1007/s11783-011-0280-z. 

Qi, X.X., Li, H.Q., Li, T.F., Cai, Z.H., and Yu, C.L., 2010, Zircon SHRIMP U-Pb dating for 
garnet-rich granite veins in high-pressure granulites from the Namche Barwa complex, 
eastern syntaxis of the Himalayas, and the relationship with exhumation: Acta Petrologica 
Sinica, v. 26, p. 975–984 [in Chinese with English abstract], 
https://doi.org/CNKI:SUN:YSXB.0.2010-03-026. 

Quigley, M.C., Yu, L.J., Gregory, C., Corvino, A., Sandiford, M., Wilson, C.J.L., and Liu, X.H., 
2008, U-Pb SHRIMP zircon geochronology and T–t–d history of the Kampa Dome, 
southern Tibet: Tectonophysics, v. 446, p. 97–113, 
https://doi.org/10.1016/j.tecto.2007.11.004. 

Richards, A., Parrish, R., Harris, N., Argles, T., and Zhang, L., 2006, Correlation of lithotectonic 
units across the eastern Himalaya, Bhutan: Geology, v. 34, p. 341–344, 
https://doi.org/10.1130/G22169.1. 

Schärer, U., and Allègre, C.J., 1983, The Palung granite (Himalaya): High-resolution U-Pb 
systematics in zircon and monazite: Earth and Planetary Science Letters, v. 63, p. 423–432, 
https://doi.org/10.1016/0012-821X(83)90115-2. 

Shi, C., Li, R.S., He, S.P., Wang, C., Pan, S.J., Liu, Y., and Gu, P.Y., 2010, LA-ICP-MS zircon 
U-Pb dating for gneissic garnet-bearing biotite granodiorite in the Yadong area, southern 
Tibet, China and its geological significance [in Chinese with English abstract]: Geological 
Bulletin of China, v. 29, p. 1745–1753, https://doi.org/10.1017/S0004972710001772. 

Song, S.G., Ji, J.Q., Wei, C.J., Su, L., Zheng, Y.D., Song, B., and Zhang, L.F., 2007, Early 
Paleozoic granite in Nujiang River of northwest Yunnan in southwestern China and its 
tectonic implications [in Chinese with English abstract]: Chinese Science Bulletin, v. 52, 
p. 2402–2406, https://doi.org/10.1007/s11434-007-0301-2. 

Spencer, C., Roberts, N.M.W., and Santosh, M., 2017, Growth, destruction, and preservation of 
Earth’s continental crust: Earth-Science Reviews, v. 172, p. 87–06, 
https://doi.org/10.1016/j.earscirev.2017.07.013. 

Visonà, D., Rubatto, D., and Villa, I.M., 2010, The mafic rocks of Shao La (Kharta, S. Tibet): 
Ordovician basaltic magmatism in the greater Himalayan crystallines of central-eastern 
Himalaya: Journal of Asian Earth Sciences, v. 38, p. 14–25, 
https://doi.org/10.1016/j.jseaes.2009.12.004. 

Wang, B.D., Wang, L.Q., Pan, G.T., Yin, F.G., Wang, D.B., and Tang, Y., 2012c, U-Pb zircon 
dating of early Paleozoic gabbro from the Nantinghe ophiolite in the Changning–Menglian 



 

Page 6 of 8 

suture zone and its geological implication: Chinese Science Bulletin, v. 58, p. 344–354, 
https://doi.org/10.1007/s11434-012-5481-8. 

Wang, H.N., Liu, F.L., Li, J., Sun, Z.B., Ji, L., Tian, Z.H., Liu, L.S., and Santosh, M., 2018, 
Petrology, geochemistry and P–T–t path of lawsonite-bearing retrograded eclogites in the 
Changning–Menglian orogenic belt, southeast Tibetan Plateau: Journal of Metamorphic 
Geology, v. 4, p. 439–478, https://doi.org/10.1111/jmg.12462. 

Wang, J., Ding, J., Wang, C.S., and Tan, F.W., 2009, Investigation and evaluation of oil and gas 
resources strategic selection area in Qinghai Tibetan Plateau: Geological Publication House, 
China, p. 1–645. 

Wang, M., Li, C., and Ming, X.C., 2016, Dating of detrital zircons from the dabure clastic rocks: 
The discovery of Neoproterozoic strata in southern Qiangtang, Tibet: International Geology 
Review, v. 58, p. 216–227, https://doi.org/10.1080/00206814.2015.1065207. 

Wang, M., Li, C., Xie, C.M., Su, L., and Hu, P.Y., 2012a, LA-ICP-MS U-Pb dating of zircon 
from granitic gneiss of the Nierong microcontinent: The discovery of the Neoproterozoic 
basement rock and its significance [in Chinese with English abstract]: Yanshi Xuebao, v. 28, 
p. 4101–4108. 

Wang, X.X., Zhang, J.J., Santosh, M., Liu, J., Yan, S.Y., and Guo, L., 2012b, Andean-type 
orogeny in the Himalayas of South Tibet: Implications for Early Paleozoic tectonics along 
the Indian margin of Gondwana: Lithos, v. 154, p. 248–262, 
https://doi.org/10.1016/j.lithos.2012.07.011. 

Wang, X.X., Zhang, J.J., Yang, X.Y., and Zhang, B., 2011, Zircon SHRIMP U-Pb ages, Hf 
isotope features and their geological significance of the Greater Himalayan Crystalline 
Complex augen gneiss in Gyirong Area, south Tibet [in Chinese with English abstract]: 
Earth Science Frontiers, v. 18, p. 127–139, https://doi.org/10.1007/s11589-011-0776-4. 

Wang, Y.J., Xing, X.W., Cawood, P.A., Lai, S.C., Xia, X.P., Fan, W.M., Liu, H.C., and Zhang, 
F.F., 2013, Petrogenesis of early Paleozoic peraluminous granite in the Sibumasu Block of 
SW Yunnan and diachronous accretionary orogenesis along the northern margin of 
Gondwana: Lithos, v. 182–183, p. 67–85, https://doi.org/10.1016/j.lithos.2013.09.010. 

Weller, O.M., St-Onge, M.R., Rayner, N., Waters, D.J., Searle, M.P., and Palin, R.M., 2016, U-
Pb zircon geochronology and phase equilibria modelling of a mafic eclogite from the Sumdo 
complex of south–east Tibet: Insights into prograde zircon growth and the assembly of the 
Tibetan plateau: Lithos, v. 262, p. 729–741, https://doi.org/10.1016/j.lithos.2016.06.005. 

Whitney, D.L., and Evans, B.W., 2010, Abbreviations for names of rock-forming minerals: The 
American Mineralogist, v. 95, p. 185–187, https://doi.org/10.2138/am.2010.3371. 

Wu, Y., Ma, X.X., Zhang, Z.P., Jiao, S.W., Duan, K., Dong, H., Wang, X.W., Ma, T., Li, P.J., 
Liang, Z.Y., Cao, Y.G., Kong, C.P., and Ma, L., 2016, Geochemical features of the 
Nyainqentanglha group in the Western Lhasa Terrane, Western Tibet and their Tectonic 
significance [in Chinese with English abstract]: Acta Geologica Sinica, v. 90, p. 3081–3098, 
https://doi.org/10.3969/j.issn.0001-5717.2016.11.008. 

Xie, C.M., Li, C., Su, L., Wu, Y.W., and Xie, Y.W., 2013, Pan-African and early Paleozoic 
tectonothermal events in the Nyainrong microcontinent: Constraints from geochronology 
and geochemistry: Science China. Earth Sciences, v. 56, p. 2066–2079, 
https://doi.org/10.1007/s11430-013-4724-0. 

Xie, C.M., Li, C., Su, L., Wu, Y.W., Wang, M., and Yu, H., 2010, LA-ICPMS U-Pb dating of 
zircon from granite-gneiss in the Amdo area, northern Tibet, China: Geological Bulletin of 



 

Page 7 of 8 

China, v. 29, p. 1737–1744 [in Chinese with English abstract], 
https://doi.org/10.3969/j.issn.1671-2552.2010.12.002. 

Xu, R.H., Schärer, U., and Allègre, C.J., 1985, Magmatism and metamorphism in the Lhasa 
block (Tibet): A geochronological study: The Journal of Geology, v. 93, p. 41–57, 
https://doi.org/10.1086/628918. 

Xu, W.C., Zhang, H.F., Harris, N., Guo, L., Pan, F.B., and Wang, S., 2013, Geochronology and 
geochemistry of Mesoproterozoic granitoids in the Lhasa terrane, south Tibet: Implications 
for the early evolution of Lhasa terrane: Precambrian Research, v. 236, p. 46–58, 
https://doi.org/10.1016/j.precamres.2013.07.016. 

Xu, Z.Q., Yang, J.S., Liang, F.H., Qi, X.X., Liu, F.L., Zeng, L.S., Liu, D.Y., Li, H.B., Wu, C.L., 
Shi, R.D., and Chen, S.Y., 2005, Pan-African and early Paleozoic orogenic events in the 
Himalaya terrane: Inference from SHRIMP U-Pb zircon ages: Yanshi Xuebao, v. 21, p. 1–
12, https://doi.org/10.3969/j.issn.1000-0569.2005.01.001. 

Yang, X.J., Jia, X.C., Xiong, C.L., Bai, X.Z., Huang, B.X., Luo, G., and Yang, C.B., 2012, LA-
ICP-MS zircon U-Pb age of metamorphic basic volcanic rock in Gongyanghe Group of 
southern Gaoligong Mountain, western Yunnan Province and its geological significance [in 
Chinese with English abstract]: Geological Bulletin of China, v. 31, p. 264–276, 
https://doi.org/10.1007/s11783-011-0280-z. 

Yin, A., Dubey, C.S., Webb, A.A.G., Kelty, T.K., Grove, M., Gehrels, G.E., and Burgess, W.P., 
2010, Geologic correlation of the Himalayan orogen and Indian craton: Part 1. Structural 
geology, U-Pb zircon geochronology, and tectonic evolution of the Shillong Plateau and its 
neighboring regions in NE India: Geological Society of America Bulletin, v. 122, p. 336–
359, https://doi.org/10.1130/B26460.1. 

Zeng, Y.C., Chen, Q., Xu, J.F., Chen, J.L., Feng, H., Yu, H.X., and Zhao, P.P., 2018, 
Petrogenesis and geodynamic significance of Neoproterozoic (925 Ma) high Fe–Ti gabbros 
of the RenTso ophiolite, Lhasa Terrane, Central Tibet: Precambrian Research, v. 314, 
p. 160–169, https://doi.org/10.1016/j.precamres.2018.06.005. 

Zhai, Q.G., Jahn, B.M., Li, X.H., Zhang, R.Y., Li, Q.L., Yang, Y.N., Wang, J., Liu, T., Hu, P.Y., 
and Tang, S.H., 2016b, Zircon U-Pb dating of eclogite from the Qiangtang terrane, north-
central Tibet: A case of metamorphic zircon with magmatic geochemical features: 
International Journal of Earth Sciences, v. 106, p. 1239–1255, 
https://doi.org/10.1007/s00531-016-1418-9. 

Zhai, Q.G., Jahn, B.M., Wang, J., Hu, P.Y., Chung, S.L., Lee, H.Y., Tang, S.H., and Tang, Y., 
2016a, Oldest Paleo-Tethyan ophiolitic mélange in the Tibetan Plateau: Geological Society 
of America Bulletin, v. 128, p. 355–373, https://doi.org/10.1130/B31296.1. 

Zhang, K.J., and Tang, X.C., 2009, Eclogites in the interior of the Tibetan Plateau and their 
geodynamic implications: Chinese Science Bulletin, v. 54, p. 2556–2567, 
https://doi.org/10.1007/s11434-009-0407-9. 

Zhang, K.J., Zhang, Y.X., Tang, X.C., Xie, Y.W., Sha, L.S., and Peng, X.J., 2008, First report of 
eclogites from central Tibet, China: Evidence for ultra-deep continental subduction prior to 
the Cenozoic India–Asian collision: Terra Nova, v. 20, p. 302–308, 
https://doi.org/10.1111/j.1365-3121.2008.00821.x. 

Zhang, X.Z., Dong, Y.S., Li, C., Deng, M.R., Zhang, L., and Xu, W., 2014, Silurian high-
pressure granulites from Central Qiangtang, Tibet: Constraints on early Paleozoic collision 
along the northeastern margin of Gondwana: Earth and Planetary Science Letters, v. 405, 
p. 39–51, https://doi.org/10.1016/j.epsl.2014.08.013. 



 

Page 8 of 8 

Zhang, X.Z., Dong, Y.S., Li, C., Xie, C.M., Yang, H.T., and Wang, M., 2013, Delineation of 
Middle Neoproterozoic ophiolite mélange in the northern Lhasa terrane, South Tibet and its 
significance [in Chinese with English]: Yanshi Xuebao, v. 29, p. 698–722. 

Zhang, Y.X., Li, Z.W., Zhu, L.D., Zhang, K.J., Yang, W.G., and Jin, X., 2016, Newly discovered 
eclogites from the Bangong Meso-Tethyan suture zone (Gaize, central Tibet, western 
China): Mineralogy, geochemistry, geochronology, and tectonic implications: International 
Geology Review, v. 58, p. 574–587, https://doi.org/10.1080/00206814.2015.1096215. 

Zhang, Z.M., Dong, X., Geng, G.S., Wang, W., Yu, F., and Liu, F., 2010, Precambrian 
metamorphism of Northern Lhasa terrane, south Tibet and its tectonic implications: Acta 
Geologica Sinica, v. 84, no. 4, p. 449–456, https://doi.org/10.1017/S0004972710001772. 

Zhang, Z.M., Dong, X., Liu, F., Lin, Y., Yan, R., He, Z.Y., and Santosh, M., 2012a, The making 
of Gondwana: Discovery of 650 Ma HP granulites from the north Lhasa, Tibet: Precambrian 
Research, v. 212–213, p. 107–116, https://doi.org/10.1016/j.precamres.2012.04.018. 

Zhang, Z.M., Dong, X., Liu, F., Lin, Y.H., Yan, R., and Santosh, M., 2012b, Tectonic evolution 
of the Amdo Terrane, Central Tibet: petrochemistry and zircon U-Pb geochronology: The 
Journal of Geology, v. 120, p. 431–451, https://doi.org/10.1086/665799. 

Zhang, Z.M., Wang, J.L., Shen, K., and Shi, C., 2008a, Paleozoic circum-Gondwana orogens: 
Petrology and geochronology of the Namche Barwa Complex in the eastern Himalayan 
syntaxis, Tibet [in Chinese with English abstract]: Yanshi Xuebao, v. 24, p. 1627–1637, 
https://doi.org/10.1016/j.sedgeo.2008.04.004. 

Zhou, X., Zheng, J.P., Li, Y.B., Griffin, W.L., Xiong, Q., Moghadam, H.S., and Suzanne, Y.O., 
2019, Neoproterozoic sedimentary rocks track the location of the Lhasa block during the 
Rodinia breakup: Precambrian Research, v. 320, p. 63–77, 
https://doi.org/10.1016/j.precamres.2018.10.005. 

Zhu, D.C., Zhao, Z.D., Niu, Y.L., Dilek, Y., and Mo, X.X., 2011, Lhasa terrane in southern Tibet 
came from Australia: Geology, v. 39, p. 727–730, https://doi.org/10.1130/G31895.1. 



Low

High
Mg Kα Fe Kα Ca Kα

500 µm 500 µm 500 µm



(a) Early Triassic

(b) Middle Triassic

(c) Late Triassic

alluvial facies

E84° E92° E94°

N
35

°0
0´

AnduoGaize

Shuanghu

E88°E86° E90°

N
33

°0
0´

Bangonghu–Nujiang Meso-Tethyan suture
Baqing

Shuanghu Paleo-Tethyan suture

Jinsha Paleo-Tethyan suture
Songpan–Ganzi

South Qiangtang

North Qiangtang

E84° E92° E94°

N
35

°0
0´

AnduoGaize

Shuanghu

E88°E86° E90°

N
33

°0
0´

Bangonghu–Nujiang Meso-Tethyan suture Baqing

Shuanghu Paleo-Tethyan suture

Jinsha Paleo-Tethyan suture
Songpan–Ganzi

South Qiangtang

North Qiangtang

E84° E92° E94°

N
35

°0
0´

AnduoGaize

Shuanghu

E88°E86° E90°

N
33

°0
0´

Bangonghu–Nujiang Meso-Tethyansuture
Baqing

Shuanghu Paleo-Tethyan suture

Jinsha Paleo-Tethyan suture
Songpan–Ganzi

North Qiangtang

South Qiangtang

clastic coast facies shallow-water
carbonate facies clastic neritic faciesnondepositional area

100 km

100 km

100 km


	SuppMat_template
	B35638R_FigS1
	B35638R_FigS2

