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section (Fig. 4E) collectively are 
interpreted to carry roughly half 
that throw value.

Cross section A–A'

Cross section A–A' (Fig. 4A) 
displays the maximum amount of 
throw across the uplift-bounding, 
frontal fault zone within the map 
area (Fig. 3). A 70º-dipping fault 
plane is employed to accommo-
date a basement depth of approxi-
mately 5,000 ft (1525 m) below sea 
level in the footwall (Fig. 1). Such 
a steep dip for a basement-involved 

contractional fault is not uncom-
mon in the upper levels of Rocky 
Mountain foreland uplifts (e.g., 
Blackstone, 1940; Brown, 1988, 
1993; Stone, 1993a). However, 
such reverse faults are commonly 
listric in the subsurface or merge 
into a low-dipping (~25–30º) 
thrust-fault zone at depth (Stone, 
1993a).

The thickness change in the 
Cambrian Flathead Sandstone 
(forelimb versus backlimb) illus-
trates the degree of thinning that 
apparently occurred in the fore-
limb of the Rawlins arch. Flathead 

thickness in the backlimb of the 
fold is ~600 ft (~183 m), whereas in 
the forelimb it is only ~300 ft (~91 
m). Another notable feature in this 
cross section is the geometry of the 
Precambrian basement rocks. There 
has been a long-standing debate 
concerning the mechanical behav-
ior of basement rocks in Laramide 
arches. One aspect of this debate is 
focused on the folding of basement 
rocks (Blackstone, 1983; Brown, 
1988, 1993; Schmidt et al., 1993; 
Kellogg et al., 1995; Bump, 2003). 
Erslev and Rogers (1993) concluded 
that basement folding is limited to 
an area within ~1 km (~.6 mi) of 
the fault plane in situations where 
basement is faulted above sedimen-
tary strata along a single fault plane. 
On the hanging-wall block, fold-
ing of the basement–cover uncon-
formity occurs so that the contact 
is “dragged” toward the fault. An 
example of this folding of the base-
ment–cover unconformity is shown 
in Figure 4A.

Cross section B–B'

Cross section B–B' (Fig. 4B) 
is similar to section A–A', but they 
differ in the vertical displacement 
associated with the frontal fault 
zone. Section B–B' obliquely tran-
sects the fault ramp responsible for 
the progressive increase in vertical 
displacement (throw) to the south 
(Fig. 3). Thus vertical displace-
ment in cross section B–B' is less 
than the displacement in cross 
section A–A' (Fig. 4A). Another 
noteworthy aspect of cross section 
B–B' is the obliquity of the cross 
section line relative to the strike of 
bedding and frontal faults. Thus in 
this cross section the apparent dips 
of bedding and the fault planes 
are less than the true dips of these 

Borehole #1 = API  #49-007-05567

Location: SW1/4, NE1/4, sec. 4, T. 21 N., R. 88 W.

Elevation KB: 7,427 ft

Total depth: 1,520 ft

Tops of formations: Alcova Limestone:               368 ft

    Dinwoody Formation:       1,125 ft

    Goose Egg Formation:      1,181 ft

    Tensleep Sandstone:         1,480 ft

Borehole #2 = API  #49-007-05570

Location: NW1/4, NE1/4, sec. 4, T. 21 N., R. 88 W.

Elevation KB: 7,370 ft

Total depth: 665 ft

Tops of formations: Goose Egg Formation:          325 ft

   Tensleep Sandstone:             525 ft

Otteman & Snoke, Table 2

Table 2. Summary of borehole data used in construction of cross 
sections D–D' (Fig. 4D) and E–E' (Fig. 4E).


























