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Sparta earthquake surface ruptures
At 8:07 am EDT a magnitude 5.1 earthquake struck northwestern North Carolina 
near the town of Sparta. This quake unexpectedly generated numerous surface 
ruptures that are associated with the newly recognized Little River fault (LRF). The 
LRF is an ESE-striking, SSW-dipping reverse fault with very slight right-lateral 
oblique motion. The surface ruptures formed along discontinuous strands of the 
LRF which have so far been mapped along a zone that extends for about 3km. The 
vertical displacement along individual scarps is highly variable but can be as high 
as ~15 cm, which translates to about 20 cm of slip along a 45° dipping reverse 
fault.

Trench #1, Greenway Dr. Complex: reverse motion, 10 - 12 cm 
horizontal; 3 - 4 cm vertical. This trench is near the tip line of one of the 
LRF splays exposed here.  There are offset layers, fault gouge, and fault 
breccia present, indicating that this is a reactivated fault.  
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Sparta, NC

Active seismic zones near Sparta, NC (Image courtesy of Anne Witt, Virginia DGMR).EQ data source : USGS NEIC; updated 09/12/2020.

Greenway Dr. Complex

River’s Edge Rd.

Map showing Little River fault zone and two areas with fault surface ruptures: 
Greenway Dr. Complex and River’s Edge Rd. 

UAS orthophoto mosaic showing fault ruptures at Greenway Dr. Complex. The red 
lines correspond to either surface flexures with extensive cracking or emergent 
thrust faults.
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Fault scarp created by blind reverse faulting beneath asphalt. This fault 
was exhumed in a trench (#1) about ten meters east of here. This scarp 
corresponds to the fault trace at the eastern edge of the UAV orthophoto 
and has a maximum vertical displacement of about 15 cm.

Trench #1

Emergent thrust fault in gravel surface at 
Greenway Dr. Complex.

Slope map constructed from UAV orthophoto DEM. Fault traces are clearly visible in center and eastern part of photo. Right photo shows location of DEM-derived 
elevation profiles, two examples are shown below.
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Broken water pipe

Buckled road

Buckled pavement over emergent thrust on River’s Edge Rd.

Pre-quake lidar surface model of River’s Edge Rd. area. Post-quake UAS surface model showing ESE-trending 
fault scarp. Vertical displacement along scarp is variable 
but is typically ~10 cm. 
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Location of photo above

Location of left 
and center photo 
below

Overthrust in soil layer east of River’s Edge Rd.  Location marked in 
post-quake UAS surface model image above.

Fault scarp visible in hill slopes ~300-400 meters 
east of River’s Edge Rd. 

Summary
The M5.1 earthquake that struck Sparta, NC on August 9, 2020 produced 
abundant surface ruptures. Our mapping to date has revealed a zone of 
discontinuous fault surfaces that typically show thrust and reverse motion 
with a very small component of right-lateral slip. Slip on individual faults 
rarely exceeds 20 cm and is commonly 10 cm or less. 

HW

FW

 SE NW 

NNE  SSW


