Chapter 38

Planation Surfaces Western United States
There are other planation surfaces in western North America besides those found on the High
Plains of Montana and adjacent Canada. It would be a gargantuan endeavor to list and adequately
describe all the planation and claimed planation surfaces of western North America, including
exhumed surfaces (see Appendix 15). So, to keep this information into one chapter, I will briefly
summarize the evidence. In some cases I have visited the regions, and in other cases I rely on the
literature.

Figure 38.1. Yosemite Valley, Sierra Nevada Mountains (view east from Glacier Point).

Sierra Nevada Mountains
The Sierra Nevada Mountains of eastern California (Figure 38.1) do not impress anyone as
being related to a planation surface. They are a result of uplifting of the Sierras along a fault
along its eastern edge (see Figure 25.1); the Owens Valley is the resulting fault valley. The west

slope of the Sierras represent a planation surface that has tilted down toward the west, 1 but
because it has been greatly dissected by canyons and valleys, 2,3,4,5 it is hard to discern the
western Sierras were once a planation surface that was carved mostly on granite. Viewing across
several ridges makes it more obvious the western Sierras represent one vast planation surface
that was later dissected by canyons and roughened into an erosion surface (see Figure 25.2).

Figure 38.2. An erosional remnant of multiple volcanic debris flows of the Absaroka Volcanics (view northwest
from Brooks Lake, Wyoming, at about 9,500 (2,900 m) above msl).
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The Rocky Mountains
The Rocky Mountains are a series of north-south oriented mountain ranges separated by
valleys or basins. The tops of many of the mountains are flat and represent an erosional remnant
of a once more extensive planation surface.
Beartooth Mountains
The Beartooth Mountains of the Rocky Mountains is located in south central Montana and
north-central Wyoming and represent a dissected planation surface at several elevations (see
Figure 6.4). 6 These mountains are composed mostly of granite and gneiss. The highest
mountains are at about 13,000 feet (3,960 m) msl and have been planed, but are at slightly
different altitudes due to faulting. The lower elevations represent a highly dissected, less upward
faulted planation surface at about 10,000 to 11,000 feet (3,050 to 3,250 m) elevation. As with the
western Sierras, the planation surface can be recognized by viewing across several ridges (see
Figure 59.2).
The planation surface at the top of the Beartooth Mountains is likely an exhumed surface 7, 8
(see Appendix 15), since it has a 1,600-foot (488m) patch of Paleozoic strata consisting mostly
of limestone on top of the granite (see Figure 6.3).
Absaroka Mountains
The Absaroka Mountains have a planation surface at the top of the southern part. 9 The
Absaroka Mountains represent a 6,000-foot (1,830 m) thick accumulation of numerous volcanic
breccia flows (Figure 38.2) that cover an area of 9,000 mi2 (23,000 km2). Although dated by
uniformitarian geologist as Eocene, the flows probably took place early in the Retreating Stage
of the Flood and accumulated underwater during Flood runoff. At the end of deposition, the top
was eroded into a planation surface.
Wind River Mountains
Farther south of the Beartooth and Absaroka Mountains are the Wind River Mountains of
west central Wyoming. Like the Beartooth Mountains, they are made up of granite and gneiss.
Their mountain tops are commonly flat (see Figures 33.4), but the bounding sedimentary rocks
are also planed (see Figure 33.5). The planation surface on the granite is likely an exhumed
surface that formed early in the Flood as part of the Great Unconformity (see Chapter 33).8 The
planed sedimentary rocks banked up against the west side of the mountains likely were planed
late in the Flood during Floodwater runoff.
Idaho Batholith
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A batholith is a large body of granite or granite-like rock with an aerial extent over 40 mi2
(100 km2). 10 In west-central Idaho a large mass of granite outcrops called the Idaho Batholith.
Early geologists claimed that a planation surface was eroded on the top of the batholith, and then
was greatly dissected forming deep, nearly vertical-walled canyons, which nearly destroyed the
surface (see Figure 23.2). 11,12,13 Apparently, there is no question about the existence of a
planation surface on some of the mountaintops, but there is of its supposed age. 14,15,16

Figure 38.3. Planation surface on top of the granite and gneiss of the northern Bighorn Mountains. Hills
in the distance are Paleozoic erosional remnants.

Front Range of the Colorado Rockies
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The Front Range of the Colorado Rockies is a classic area for studying planation
surfaces. 17,18,19,20 Both the number and the age of these surfaces, originally called peneplains (see
Chapter 50) have been very controversial. 21,22 Because of the buildup of problems, research
stopped for two decades: “Except for Moore (1960), little was said for almost two decades. It
was as if people despaired of ever solving the erosion-surface problems.” 23 There seems to be a
consensus that there is one mountaintop rolling planation surface (see Figure 34.1), called the
Flattop surface, but its origin is unknown: “The problem of genesis remains largely
unresolved.” 24 Others also believe there is a second planation surface at 7,500 to 10,000 feet
(2,300 to 3,000 m). There is also a well-known pediment at the base of the Front Range called
the Rocky Flats pediment (see Volume III on the subject of pediments). 25
Other Rocky Mountain Ranges
Remnants of a planation surface in the form of flat-topped mountains are seen in many other
ranges of the Rocky Mountains. These include the San Juan Mountains, the Sawatch and
Mosquito Ranges, the Medicine Bow Mountains, the Laramie Range, the Uinta Mountains, the
Big Horn Mountains (Figure 38.3), and the Owl Creek Range. 26 The Manzanita and north
Manzano Mountains of New Mexico have some flat-topped mountains. 27 The Highland
Mountains of southwest Montana have one flat-topped mountain (see Figure 33.3). I have
studied these planation surfaces locally on top of and along the edge of the Uinta Mountains. The
study is summarized in Appendix 17.
What Does It Mean?
Ollier and Pain have made a strong case for mountains forming after a continental-scale
planation surface wore deformed igneous and sedimentary rocks into a flat surface with the
planation surface subsequently being faulted, uplifted, and eroded at variable amounts (see
Figure A1.1). 28 During uplift the planation surface was mostly destroyed in many places by
dissection and erosion. Evidence remains in the form of scattered flat-topped mountains.
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Considering the large number of flat-topped mountains in the Rocky Mountains, Ollier and
Pain’s theory rings true—the western United States was once a vast planation surface.
A continental-scale planation surface was suggested long ago by Randall Gresens who placed
it generally in the mid Cenozoic. 29 It was thought to have extended from British Columbia to
Mexico, possibly including the Cascade Mountains of Washington. 30 Regardless of whether
Gresens is exaggerating or not, there are enough planation surface remnants on top of the
mountains of the western United States to lean toward the idea that Ollier and Pain are correct
for the western United States.
Uniformitarian scientists have great difficulty explaining mountaintop planation surfaces:
“The age and origin of the high-level erosion surface [in the Wind River Mountains], the Rocky
Mountains and others have been the subject of much debate.” 31 Of course, planation surfaces are
not forming today:
If rapid development of low relief was part of the normal course of tectonic development,
then high-level, low-relief surfaces would be forming today. They are not. 32
Although planation surfaces defy uniformitarian principle, they can be readily explained by the
Flood (see Part XII).
High Plains of North America
There are also planation surfaces along the High Plains east of the Rocky Mountains. I will
mention probably the most impressive one, which starts at the top of the Laramie Range of
southeast Wyoming and descends gradually and smoothly eastward into northwestern Nebraska
(Figures 38.4 and 38.5). Interstate 80 was built on this planation surface. A few erosional
remnants rise above the surface in the western part called inselbergs (see Part XI). The planation
surface itself, goes by various names, the Sherman Erosion Surface, the Gangplank, or the
Cheyenne Tablelands. It truncates various igneous and sedimentary rocks of various supposed
ages, strangely (to uniformitarians) all at the same angle. 33 It bevels Precambrian granite in the
Laramie Range and the late Cenozoic Ogallala Group in Nebraska. 34 The Ogallala Gravel also
caps the erosion surface. 35
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Figure 38.4. The Sherman planation surface with a few inselbergs in the distance (view
southwest from near milepost 346 on Interstate 80, west of Cheyenne, southeast Wyoming).

Figure 38.5. The Sherman planation surface (view southeast from near milepost 346 on Interstate
80, west of Cheyenne, southeast Wyoming)

