
The  geodynamic  evolution  of  the  Early  Paleozoic 
ultrahigh-pressure  metamorphic belt  in North Qaidam, 
western  China,  is  controversial  due  to  ambiguous 
interpretations  concerning the  nature  and ages  of  the 
eclogitic protoliths (Mattinson et al., 2006; Song et al., 
2006;  Yang et  al.,  2006).  Within this  framework we 
present new LA-ICP-MS U-Pb zircon ages from eclogites 
and their country rock gneisses from the Xitieshan terrane, 
located in the central part of the North Qaidam UHP 
metamorphic  belt  (Fig.1).  Xitieshan  eclogites  contain 
clearly different  protoliths  characteristics  and as  such 
provide a natural laboratory to investigate the geodynamic 
evolution of the North Qaidam UHP metamorphic terrane 
(e.g. Zhang C. et al., 2013). LA-ICP-MS U-Pb zircon 
dating of three phengite-bearing eclogites and two pelitic 
gneisses from the Xitieshan terrane yielded 424–427 Ma 
and 917–920 Ma ages. The age of 424–427 Ma, consistent 
with geochemical  and geochronological  data  from the 
former  literature,  is  interpreted  to  date  continental 
lithosphere  subduction  post-dating  oceanic  lithosphere 
subduction at ~ 440–460 Ma (Zhang G. et al., 2008; 
Zhang C. et al., 2011). The 0.91–0.92 Ga metamorphic 
ages and associated metamorphic mineral assemblages are 
interpreted as evidence for the occurrence of a Grenville-
age orogeny in the North Qaidam UHPM belt (Zhang J. et 
al., 2008; Zhang C. et al., 2012; Song et al., 2012). Using 
internal microstructure, geochemistry and U-Pb ages of 
zircons, combined with the petrological and geochemical 
investigations on the eclogites, three types of eclogitic 
protoliths are identified i.e. 1) Subducted early Paleozoic 
oceanic crust (440–460 Ma), 2) Neoproterozoic ophiolite 

fragments  emplaced  onto  micro-continental  fragments 
ahead of the main, early Paleozoic, collision event (440–
420 Ma) and 3) Neoproterozoic mafic intrusions intruded 
in continental fragments (rifted away from the former 
supercontinent  Rodinia,  Fig.  2).  The results  presented 
demonstrate that the basement rocks of the North Qaidam 
terrane formed part of the former supercontinent Rodinia, 
attached  to  the  Yangtze  Craton  and/or  the  Qinling 
microcontinent  and  recorded  a  complex  tectono-
metamorphic  evolution  that  involved  Neoproterozoic 
Grenville- and Early Paleozoic Caledonian orogenies. 
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Fig. 1. Simplified geological maps. Modified after Zhang C. et al. (2011). 
(a) The location of the North Qaidam UHP metamorphic belt in China. All Chinese UHP belts are marked with asterisks. (b) The distribution of UHP 
terranes in the north Qaidam UHP metamorphic belt. Geographical names used in text are indicated. The blue region in the figure illustrates the 
North Qaidam UHPM belt and the red square refers to the location of the Xitieshan area. (c) Geological sketch map of the Xitieshan terrane including 
sampling locations.  

Fig.2 Model illustrating the proposed tectonic evolution of the North Qaidam orogenic belt from the Neoproterozoic to the early Paleozoic. 
1) The Neoproterozoic Grenville-age orogeny assembled the supercontinent Rodinia at ca. 1000–900 Ma. 2) As the eclogites exposed in the North Qaidam UHPM belt 
have clearly distinct Neoproterozoic origins, two stages, here called 2a and 2b, are proposed here to illustrate the orogenic evolution in the time span between ~900 Ma 
and ~750 Ma. 2a) The initial breakup of the supercontinent, which may have been triggered by mantle plume activities or some other unknown process, causing the 
intrusion of mafic rocks into the continental crust. 2b) Rifting was followed by spreading and ocean floor formation separating continental segments of the former 
supercontinent Rodinia. During subsequent subduction fragments of Neoproterozoic oceanic crust became emplaced onto the continental crust. 3) A Paleozoic ocean, 
here called the Qilian ocean, was formed around ca. 520 Ma. 4) The oceanic crust was subducted at 460 – 440 Ma. Outside the North Qaidam UHPM belt this event is 
also recorded by the North Qilian suture zone; within the North Qaidam UHPM belt it is recorded in the Shaliuhe section of the Dulan terrane. 5) Following oceanic 
subduction, a continental crustal fragment that formerly was attached to the NE side of the South China Craton and that already incorporated enbedded Neoproterozoic 
oceanic fragments probably collided (at 440 – 420 Ma) with North China Craton. Parts of the already exhumed Paleozoic oceanic material might have been trapped by 
the subducting continental crust. As a result it experienced multi-stage metamorphism in the early Paleozoic. 6) The oceanic slab broke off from the subducting 
continental lithosphere and the (U)HP unit consisting of eclogites having multiple precursors, garnet peridotite from the mantle wedge and associated country gneisses 
were exhumed after ca. 420 Ma. Exhumation from mantle depths is enhanced by the buoyancy force of the dominant subducted country rock gneiss. 
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