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The emplacement of the Yarlung Zangbo ophiolites: A new analytical model

LUO Zhaohua

( State Key Laboratory of Geological Processes and Mineral Resources, China University of Geosciences, Beijing 100083, China )

Abstract: The emplacement mechanism of ophiolites is a scientific problem in the plate tectonics which has not been clearly
explained till now, and such a situation restricts resolving many secondary questions. In this paper, a new analytical model is
proposed on the basis of combination of the key published data and the field observations. The large length of the ophiolite belt
suggests a close relation between its formation and the converging plate process; the two phases of arc magmatism in the Gandise
magmatic arc indicate translation of the tectonic features at the converging plate edges; there are not sufficient geological,
petrological and mineralogical constraints in the previous reports about boninite; the universal discovery of the strongly reduced
crystal populations suggests that the obduction process of ophiolite was related to the large scale activity of the deep fluids.
Accordingly, a new model of ophiolite emplacement is proposed and called fluid-assisting model, in which the processes such as roll-
back and break- off of the subducted plate, fluid- lithosphere interaction, and oceanic lithosphere dome seem to have been the

essential factors controlling ophiolite emplacement.
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Fig. 1 Geology of the ophiolites in the Yarlung Zangbo suture zone
a—Geological structure of YZSZ (after Hébert et al., 2012): 1—Intermountain basin and rift; 2—Ladak—Kositan arc; 3—Gandise arc; 4—Xikaze basin;
5—Yarlung Zangbo suture zone; 6—Eclogite; 7—Ophiolite; 8—Tethyan series; 9—Gneiss dome. b—Robusha intrusive body (modified after Bai
Wenji et al., 1999): 1—Robusha Group; 2-Triassic flysch; 3—Gandise basement; 4—Ophiolite melange; 5—Pure peridotite; 6—Gabbro—pyroxene;
7—Pure peridotite lens; 8—Chromite; 9—Gabbro—pyroxene; 10—Chromite group number. c—Zedang intrusion (after No. 2 Geological Party of
Geological Bureau of Tibet, 1979): 1-Triassic flysch; 2—Cretaceous passive continental margin deposits; 3—Ophiolitic melange; 4—Cretaceous arc
volcanic rocks; 5—Jurassic; 6—Quaternary; 7—Strongly serpentinized green peridotite; 8—Strongly serpentinized brown peridotite; 9—Granite;
10—Diabase; 11—Cumulate amphibole gabbro
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Fig.4 The photographs of the serpentine veins from harzburgite in Luobusha peridotite
a—Outcrop characteristics; b—Microphotograph; D—Dark serpentine veins; G—Green serpentine veins; Mt—Magnetite;
H—-Gt—Hydroaluminous garnet aggregates
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Fig.5 A new emplacement model of ophiolites from the Yarlung Zangbo belt
a—Tethys Ocean lithosphere subducted to the Asian continent, forming the prototype of the Gandise magmatic arc; b—Subduction Ocean lithosphere
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the transition zone, with ocean lithospheric tectonic emplacement; d—Continental lithospheric collision resulting in thrust faults, with the Indian
continental plate subducted to the Asian continental plate
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