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ABSTRACT 

The NE-striking Dunhua–Mishan Fault Zone (DMFZ) is one of two branches of the 

continental-scale sinistral Tan–Lu Fault Zone in NE China. The field data presented here indicate 

that the ca. 1000 km long DMFZ records two phases of sinistral faulting. The structures produced by 

these two phases of faulting include NE–SW-striking ductile shear belts and brittle faults, 

respectively. Mylonite-hosted microstructures and quartz c-axis fabrics suggest deformation 

temperatures of 450°C–500°C for the ductile shear belts. Combining new zircon U–Pb dates for 14 

igneous rock samples analyzed during this study with the geology of this region indicates these shear 

belts formed during the earliest Early Cretaceous. This phase of sinistral displacement represents the 

initial formation of the DMFZ in response to the northward propagation of the Tan–Lu Fault Zone 

into NE China. A phase of Early Cretaceous rifting was followed by a second phase of sinistral 

faulting at 102–96 Ma, as evidenced by our new U–Pb ages for associated igneous rocks. Combining 

our new data with the results of previous research indicates that the DFMZ records a four-stage 

Cretaceous evolutionary history, where initial sinistral faulting at the beginning of the Early 

Cretaceous gave way to rifting during the rest of the Early Cretaceous. This was followed by a 

second phase of sinistral faulting at the beginning of the Late Cretaceous and a second phase of local 

rifting during the rest of the Late Cretaceous. The Cretaceous evolution of the DMFZ records the 

synchronous tectonic evolution of the NE China continent bordering the Pacific Ocean. Two phases 

of regional N–S compression generated the two phases of sinistral faulting within the DMFZ, 

whereas two-stage regional extension generated the two phases of rifting. The two compressive 

events were the result of the rapid low-angle subduction of the Izanagi and Pacific plates, whereas 

the two-stage extension was caused by the roll-back of these respective plates. The final closure of 
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