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According to the most widely-cited models of Tibetan Plateau evolution, plateau perimeters likely 

represent the youngest deformation fronts in the expanding orogen (Tapponnier et al., 2001; England and 

Houseman, 1986). Thus, studies focused along the margins of the Tibetan Plateau offer important tests for 

models of orogenic growth. In this study, we focus on the West Qinling fault, which is among the longest 

and most continuous reverse faults within the northeastern margin of Tibet (Figure 1). In general, timing 

of brittle fault activity is difficult to assess because the low temperatures typical in the shallow crust 

prevent dateable syntectonic mineral recrystallization that occurs during deeper faulting.  Therefore, 

indirect means, such as erosion studies in hanging wall rocks using low-temperature thermochronometry, 

are commonly relied upon to constrain reverse fault timing in the near surface (Ehlers and Farley, 2003). 

Increased rates of erosion, however, can occur solely with increased precipitation (Reiners and others, 

2003) thereby complicating unique correlation of erosion events with fault motion. A separate technique, 

Ar-dating of clays in fault gouge (van der Pluijm, 2001), provides direct timing of fault activity. However, 

results from this method are limited because they represent a single event in both space and time.  

 
Here we establish the history of West Qinling faulting by pairing Apatite (U-Th)/He cooling ages within 

the hanging wall rocks with fault gouge dating of illite polytypes along the fault proper in order to provide 

a more complete and unambiguous interpretation of faulting. Fault-gouge dating results indicate a Middle 

Eocene age of faulting and a Middle Triassic age of the source area of wall rocks (Duvall and others, in 

prep). Helium analysis shows little exhumation in the Jurassic and early Cenozoic followed by an increase 

in apparent erosion rate at 45 – 50 Ma (Clark and others, in press) that was sustained through the Middle-

Miocene. Thus, results from the two datasets are in good agreement and support the interpretation that the 

West Qinling fault initiated at ~ 45 Ma and continued until at least Middle Miocene time. Contrary to the 

widely accepted models that emphasize northward Tibetan Plateau growth through time, our results 

indicate that deformation occurred in northeastern Tibet at approximately the same time that the Indo-

Asian collision initiated (Rowley, 1996) >3000 km away. Results from this study also emphasize the 

value of a coupled approach to assessing brittle fault activity. 
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Figure 1. Study location and generalized geology for the West Qinling fault site in northeastern Tibet. Generalized 

geologic map adapted from 1:200,000 Chinese geologic mapping (Qinghai BGMR, 1991). Q-quaternary deposits, 

N-Neogene sandstones and shales of the Linxia basin, K-Cretaceous sandstones and shales, Tr-Triassic flysch 

deposits (Songpan Ganzi complex), P-Permian rocks, C-Carboniferous rocks, An-Archean rocks. A-A’ line shows 

the location of the (U-Th)/He vertical transect (Clark and others, in press). 
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