Minor Faults in the McDaniel Fault Zone

Abstract

Minor normal faults and structural relief on the contact
between the Ordovician Carters and Hermitage
Formations suggest the presence of two east-side-down
normal fault zones in the subsurface 35 km south of
Nashville. The Harpeth River Fault zone includes two
principal structures: the Arno Fault zone on the west and
the McDaniel Fault zone on the east. These two fault
zones are separated by 2.5-4.3 km. Structural relief
across the Arno Fault zone peaks at approximately 27 m,
and structural relief across the McDaniel Fault zone
peaks at approximately 24 m. The Arno and McDaniel

The Harpeth River Fault Zone, Central Tennessee:

Surface geologic
observations revealed four o
steeply-dipping minor .,
normal faults (see circle on
Fig. 5). Three are east-side-
down, east dipping, and
strike 300-326 °,and one is
west-side down, west e e e %
dipping, and strikes 315 °. 0

They dip 74-85°. The faults
are interpreted as the
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Precambrian basement structure which reactivated
during the Paleozoic and accommodated extension
during uplift of the Nashville Dome.
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Figure 3 with inset map. A. Surface fitted to the elevation of the Carters-
Hermitage contact. Black lines indicate inferred subsurface northeast-side-down
normal fault zones. Lesser faults depicted by thin lines. Dots indicate locations
where minor faults were observed at the surface. Triangles indicate the start and
end points of the canoe traverse. The inset map shows all of the locations where
the researchers digitized the elevation of the contact.. B. Profile of the Carters-
Hermitage contact along A-A’. AF=Arno fault zone, MDF=McDaniel fault zone.

Figure |. A. Location of the study area on the Nashville dome. Strike of
hypothetical normal faults in purple. Structure contours are the elevation of the
top of the Cambrian-Ordovician Knox Dolomite (in feet relative to mean sea
level) from Wilson and Stearns (1963). B. Location of the Nashville Dome
(black box) in Tennessee (top) and the eastern U.S. (bottom).

Beaumont, C., Quinlan, G., and Hamilton, J., 1988 Orogeny and stratigraphy:
numerical models of the Paleozoic in the eastern interior of North
America: Tectonics, v. 7, p. 389-416.

Berg, S., and Skar, T., 2005, Controls on damage zone asymmetry of a normal
fault zone: outcrop analyses of a segment of the Moab fault, SE Utah:
Journal of Structural Geology,v.27, p. 1803-1822.

Holland, S., and Patzkowsky, M., 1997, Distal orogenic effects of peripheral
bulge sedimentation: middle and upper Ordovician of the Nashville
Dome: Sedimentary Research, v. 67, p. 250-263.

Miller, R., and McCary, C., 1963, Geologic Map and Mineral Resources
Summary of the College Grove Quadrangle: Tennessee Division of
Geology, Geologic Quadrangle Map 70 SWV.

Although published geologic maps (Miller and McCary,
1963; Wilson et al., 1963) do not depict normal faults
within the study area, the subsequent construction of
TN-840 revealed minor normal faults and folds at two
locations. In many other places, minor normal faults and

Minor Faults and Folds in the Arno Fault Zone
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