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FIGURE 5. —Nomenclature and age of stratigraphic units in the Mesaverde Group and adjacent formations in the central and eastern greater
Green River basin. Western Interior ammonite zonation from Gill and Cobban (1966a).
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and Gale in 1906, who introduced the name “Mesaverde
Formation” into northwestern Colorado. During these
investigations, they named the Trout Creek and Twen-
tymile Sandstone Members (Fenneman and Gale, 1906).
The Mesaverde Formation was later studied in the Axial
basin along the southeastern boundary of the study area
by Hancock (1925), who elevated the formation to group
status and then divided the group into the Iles and
Williams Fork Formations. In the Craig-Hayden area of
northwestern Colorado, most of the persistent sandstone
tongues in the 800-1,000-ft intertongued interval
between the Mancos Shale and Mesaverde Group are
included in the Mancos Shale (fig. 5). The Tow Creek
Sandstone Member of the Iles Formation was named by
Willson (1920). An underlying bed was named the Loyd
Sandstone Member of the Mancos Shale by Konishi
(1959). The lowest sandstone in the interval was named
the Morapos Sandstone Member of the Mancos Shale by
Hancock (1925). Other partly lenticular sandstone beds
within the intertongued interval remain unnamed.

The contact of the Mancos Shale and Iles Formation
was incorrectly placed at the base of the Morapos
Sandstone Member of the Mancos Shale by Roehler
(1987). The location of the contact was subsequently
changed by Roehler and Hansen (1989b) to conform with
the base of the Iles Formation as defined by Willson
(1920).

REGIONAL STRATIGRAPHIC RELATIONSHIPS

Upper Cretaceous rocks in the study area were mostly
deposited across a foreland between the Sevier orogenic
belt to the west and the interior Cretaceous seaway of
North America to the east (fig. 6). The Mesaverde
Group, or its stratigraphic equivalents, is thickest,
nearly 7,000 ft, along the Wyoming-Utah State line west
of the study area near sediment-source areas. The group
thins progressively eastward and wedges out east of the
study area in southeast Wyoming.

Rocks described in this report were deposited during
two major marine transgressions and regressions that
occurred along the western margins of the interior
seaway (fig. 7). An early transgression-regression,
which includes basal segments of the Mesaverde Group,
is separated by a widespread regional unconformity from
a later transgression-regression, which includes upper
segments of the Mesaverde Group. The early
transgression-regression, which lasted about 6 million
years, is apparent from the thick deposits of marine
Hilliard, Baxter, and Steele Shale, and the later
transgression-regression, which lasted about 3 million
years, is recorded by the Lewis Shale. The intervening
regional unconformity underlies the base of the Pine
Ridge Sandstone (equivalent to the Teapot Sandstone

Member of the Mesaverde in the Wind River and Powder
River basins) and the Canyon Creek Member of the
Ericson Sandstone. Although the transgressions-
regressions were responses to eustatic sea-level changes
in the interior seaway, as discussed by Kauffman (1977),
they do not correspond to his Greenhorn, Niobrara,
Clagget, and Bearpaw cyclothems.

The early marine transgression-regression began in
the Turonian during the deposition of the Frontier
Formation (fig. 7). It is synchronous to global sea-level
changes that were discussed by Flexer and others (1986).
The transgression continued into the Santonian, when
the seaway reached its maximum westward extent. The
lower part of the Adaville Formation near Kemmerer,
Wyo., was deposited in the late Santonian during the
early stages of the following regression. As the
regression continued eastward across southern Wyo-
ming during the early Campanian, the basal part of the
Mesaverde Group, including the Blair and Rock Springs
Formations, was deposited near Rock Springs, Wyo.
The regression ended near Rock River, Wyo., with the
deposition of distal parts of the Allen Ridge Formation.
East of Rock River, the Allen Ridge Formation wedges
out into the marine Steel Shale(fig. 7).

A tectonic disturbance in the Sevier orogenic belt near
the close of the Campanian was accompanied by regional
uplift of the foreland across what is now Wyoming and
parts of adjacent States (Gill and Cobban, 1966b). The
uplifted area was eroded to a peneplain on which the Pine
Ridge Sandstone (and equivalent Teapot Sandstone
Member) and the Canyon Creek Member of the Erieson
Sandstone were deposited (fig. 8). The peneplain in the
study area was named the Moxa erosion surface by
Roehler (1965). Parallel, northwest-trending pre-
Laramide anticlines were truncated by the Moxa erosion
surface at the Lost Soldier oil field near Lamont, Wyo.
(Zapp and Cobban, 1962), and across the Moxa arch west
of Rock Springs, Wyo. (Roehler, 1965). Analysis of the
structural patterns and geographical relationships of
these folds suggests that the responsible compressional
forces emanated from the Sevier orogenic belt near the
border of Idaho and Utah. The same compressional
forces may be responsible for early fault movements in
the thrust belt near the convergence of Wyoming, Utah,
and Idaho.

Erosion on the Moxa surface lasted several million
years and removed thick intervals of the Mesaverde
Group. Strata nearly 1,700 ft thick composing the upper
part of the Allen Ridge Formation are missing beneath
the Pine Ridge Sandstone at Lamont, Wyo. (fig. 9). The
eroded section there is laterally equivalent to the middle
and lower parts of the Williams Fork Formation and the
Iles Formation down to the level of the Tow Creek
Sandstone Member to the south near Hayden, Colo. (fig.







































































































































