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AB: The Warner Range is a major west-tilted fault block in 

northeastern California bound on its eastern side by the Surprise 

Valley normal fault system, which has accommodated a minimum of 3 

km of uplift. The fault system separates the northeastern Basin and 

Range Province on the east, which has undergone 10-15% extension 

since the Miocene, from the Modoc Plateau to the west, a relatively 

unextended region with a thick sequence of flat-lying Pliocene and 

younger volcanic rocks. Although no major earthquakes have occurred 

along the fault system in historic times, significant Quaternary fault 

scarps, ~3 Ma U-Th/He ages, and trenching suggest that the system 

is still active, and recently published GPS data suggest ongoing 

extension and right- lateral deformation across the region. Thus, the 

Surprise Valley fault system is ideally located to gain insight into 

extensional processes at the edge of the Basin and Range province 

and to reveal potential seismic hazard. Dip-slip displacement along 

the Surprise Valley fault system decreases toward the system's north 

and south terminations. The northern termination is complicated by 

the Fandango Valley, a northwest-trending, graben- like structure 

that cuts across the Warner Range at an oblique angle. South of the 

Fandango Valley, Eocene to Miocene volcanic and volcaniclastic rocks 

in the range dip ~25 degrees to the west, and the east- dipping 

Surprise Valley fault system bounds the east side of the range. North 

of the valley, Miocene age volcanic rocks in the range dip gently to the 

east, and the dominant normal fault system is west-dipping and 

bounds the west side of the range. These two significant normal fault 

systems overlap at the latitude of the Fandango Valley, suggesting 

that the structure is an antithetic accommodation zone, but the 

Valley's northwest-trending orientation is orthogonal to that expected 

for an accommodation zone controlled exclusively by the propagation 

of oppositely-dipping normal faults. It is possible that an older 

structure, perhaps related to the Brothers fault system of the Oregon 

high lava plains, is the primary control for the formation of the 

Fandango Valley accommodation zone. Both the east- and west-
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dipping range-bounding fault systems exhibit a corrugated 

appearance in map view, potentially formed by the linkage of both 

left- and right-stepping en echelon normal fault segments by 

breaching faults. These en echelon faults strike nearly N-S, and the 

majority of the breaching faults are oriented approximately N60W. On 

the east side of the range, many tips of outboard en echelon faults 

extend into the Surprise Valley as Quaternary scarps. Where the 

Surprise Valley fault system is oriented N60E, fault tips at the range 

front have propagated into the range itself, creating fault-bound 

blocks. The observed relationships between fault segments are 

consistent with right-lateral motion along the Surprise Valley fault 

system, which may influence the orientation of the Fandango Valley 

accommodation zone. The complex evolution of the Surprise Valley 

fault system lends insight into the processes of extension at the 

northwestern corner of the Basin and Range province. In particular, 

the Quaternary fault scarps of the Surprise Valley system and the 

impressive relief across the fault system, combined with recent GPS 

and trench data, suggest that the historically quiescent Surprise 

Valley fault system could host both normal and right-oblique- slip 

earthquakes. 
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