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NOTES ON GEOLOGICAL STRUCTURE

Half a century after its recognition, the age of the
Roberts Mountains overthrust, its relationship to partic-
ular stratigraphic units, its distribution, and even its
geometry remain matters of great controversy. The
thrust is a major component of the Antler orogeny. In
the Sulphur Springs and Pifion Ranges, it is accom-
panied by an earlier, relatively local(?) episode of
thrusting along a separate fault surface and, at Mineral
Hill, by unusual large-scale overfolding.

The Two Episodes of Thrusting

The upper thrust, interpreted here as the regional or
““main’’ Roberts Mountains thrust, truncates the lower
thrust and places Ordovician Vinini Formation (western
assemblage) rocks upon both Devonian-Mississippian
carbonates and the Mississippian Chainman-Dale Can-
yon Formations (upon the Woodruff Formation alone in
the Pine Valley Quadrangle). The lower thrust in the
Mineral Hill Quadrangle places the Devonian Woodruff
Formation, with the unconformably overlying Mississip-
pian Chainman-Dale Canyon Formations, upon the
Devonian Telegraph Canyon Formation. Strong crenula-
tion, fracturing, and silicification through some 30 feet
or more of overlying Woodruff Formation mark this

lower thrust surface. An analogous lower thrust in the
Pine Valley Quadrangle places the Woodruff Formation
directly upon the Mississippian Dale Canyon Formation
(Smith and Ketner, 1968, 1978; Johnson and
Pendergast, 1981; Visconti, 1982; Whitaker, 1985)
and is considered by many to mark the base of the
Roberts Mountains allochthon.

Identification of Upper Devonian shale, siltstone, and
chert in the Mineral Hill Quadrangle as allochthonous
Woodruff Formation rather than autochthonous Pilot
Shale is based upon the invariable presence of bedded
chert, a characteristic of the type Woodruff but not of
the Pilot, less so upon the abundant occurrence of
Angustidontus sp., and upon proximity to, if not struc-
tural continuity with, allochthonous Woodruff Forma-
tion in the Pine Valley Quadrangle. Allochthonous
Angustidontus shale occurs also in the Roberts Moun-
tains (Murphy and others, 1984).

Geometry of the two thrusts in the Union Summit area
is based in part upon drill data provided by the Cordex
Exploration Company.

Major Overturned Folding
of the Roberts Mountains Thrust

The gently sinuous trend of the Sulphur Springs
Range closely parallels large-scale folds in the Roberts

Mountains thrust. One of these folds, an eastward verg-
ing overfold along the westerly side of the range, is an
uncommon, if not unique, feature of the thrust. Evi-
dence for the fold, best exposed along a 5-mile belt
north and south of Mineral Hill (across sections C-C’ to
F-F’), includes:

1) Dip of the thrust surface itself —from 30 © easterly
north of Mineral Hill, near-vertical on the east side
of the hill, steeply to the west but overturned in
underground workings, to 20 °© westerly and over-
turned south of Mineral Hill, and in an inverted
klippe and fensters at Mineral Hill camp.

2) The inverted stratigraphic sequence from Devonian
Telegraph Canyon Formation to Mississippian
Camp Creek sequence as well as numerous inverted
geopetal structures on Mineral Hill and Cave Hill.

3) Intense folding of the Vinini Formation immediately
to the east of the overfold, a geometry which is in
keeping with expected deformation of more ductile
rocks in a structure of this type. Similar deformation
occurs at the south end of the Mineral Hill Quad-
rangle (across section H-H’) where the same over-
fold is inferred to extend southerly into the Garden
Pass Quadrangle. Analogous deformation in the
Vinini Formation and the overlying Valmy(?) Forma-
tion and the Bruffey sequence immediately east of

the Bruffey Ranch may reflect strong, though
apparently not overturned, folding of the thrust in
that area (cross sections A-A’, B-B’).

It is unclear whether the overfold at Mineral Hill is con-
temporaneous or penecontemporaneous with Roberts
Mountains thrusting, as the vergence might suggest, or
entirely post thrust.
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STRATIGRAPHIC NOTES

Devonian lower plate stratigraphic terminology is modified from Carlisle and others
(1957). Recognition of the Camp Creek sequence (Mc) of Ketner (1970) and
separation of Telegraph Canyon (Dt) from originally mapped Devils Gate (Dd) south
of Mineral Hill are from Thomas (1985).

(1) Equivalence of the Camp Creek sequence and the Chainman-Dale Canyon For-
mations is from Johnson and Pendergast (1981).

(2) The Chainman-Dale Canyon Formations predate the first thrust episode that
placed the Woodruff Formation on eastern facies; the principal Roberts Moun-
tains thrust subsequently placed the Vinini, and in quadrangles to the north, the
Woodruff and Vinini Formations upon the Chainman-Dale Canyon Formations
as well as upon eastern facies.

(3) The Telegraph Canyon Dolomite (Dt, Dtl) is equivalent to the Sentinel Mountain
Dolomite Member, the Woodpecker Limestone Member, and the Bay State
Dolomite Member of the Nevada Formation, as described in the Eureka district
by Nolan and others (1956).

(4

The Union Mountain Formation (Du) is equivalent to part of the upper Beacon
Peak Dolomite Member and the Oxyoke Canyon Sandstone Member of the
Nevada Formation (of Nolan and others, 1956), and includes the upper tongue
of the Bartine Limestone Member of the McColley Canyon Formation and the
Sadler Ranch Formation of Kendall and others (1983).

(5

The McColley Canyon Formation (Dm) includes the Kobeh and the lower part of
the Bartine Limestone Members of Murphy and Gronberg (1970).

(6

Position of the system boundaries is uncertain. The Silurian-Devonian boundary
probably lies within the lower Lone Mountain Dolomite; the Ordovician-Silurian
boundary may lie within the upper Hanson Creek Formation. The system
boundaries are placed at formational contacts for cartographic simplicity.

(7) The “‘Bruffey sequence’’ is an informal term for rocks described by Smith and
Ketner (1978) as ‘‘Limestone and chert (Upper and Middle Devonian)’’ and
assigned to the transitional assemblage.

(8

Introduction of the term ‘“Valmy Formation’’ follows the usage of Smith and
Ketner (1978) immediately north of the Mineral Hill Quadrangle.
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