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Figure 2. Cross section from Eagle to Vail, Colorado, illustrating stratigraphic nomenclature discussed in this
report. The Eagle Valley Formation probably represents a transition between the Eagle Valley Evaporite and the
Maroon Formation. Transition beds above the uppermost gypsum of the Eagle Valley Evaporite in the central part
of the Eagle basin were assigned to the Maroon Formation by Bass and Northrup (1963). Datum is the base of the
Jacque Mountain Limestone Member of the Minturn Formation.

Clastic rocks of the Eagle Valley Formation generally are
yellow, gray, or pale red and contrast markedly with the
bright-red and maroon sandstone and mudstone of the over-
lying Maroon Formation (fig. 2). The color change also sep-
arates the Minturn Formation from the Maroon Formation in
the absence of the Jacque Mountain Limestone (Tweto and
others, 1978). The top of the Minturn Formation was origi-
nally placed at the top of the Jacque Mountain Limestone,
which was considered to be the highest marine limestone in
the section (Tweto, 1949), but, because the Jacque Mountain
Limestone Member could not be traced throughout the Eagle
basin, the formation boundary was later redefined as the pro-
nounced color change (Bartleson, 1972; DeVoto, 1972,
1980). The color change rises stratigraphically toward the
center of the basin (Johnson, 1987; Johnson and others,
1988), such that the lower part of the Maroon Formation
along the margins of the basin is equivalent to the drab-
colored clastic rocks of the Eagle Valley Evaporite and pos-
sibly the Eagle Valley Formation in the central part of
the basin.

The type section of the Eagle Valley Evaporite was
defined by Lovering and Mallory (1962) approximately 2

km east of Avon, Colorado, in the Nottingham Creek drain-
age (fig. 1) and is in the area later mapped as Eagle Valley
Formation by Tweto and others (1978). The lower part of
the type section is covered by alluvium, and the upper part
is almost obscured by slope wash and vegetation. Neverthe-
less, the type section was established in this area and was
illustrated by a panel diagram rather than a stratigraphic-
section description (Lovering and Mallory, 1962). A thin
limestone bed near the base of the section was interpreted
by Lovering and Mallory to be the Jacque Mountain Lime-
stone Member of the Minturn Formation; thus they claimed
to have established the boundary between the Eagle Valley
Evaporite and the Maroon Formation in this area. The pres-
ence of two thin gypsum beds above the limestone led
Lovering and Mallory to conclude that the Eagle Valley
Evaporite was partly equivalent to both the Minturn and
Maroon Formations.

Boggs (1964) carefully traced the Jacque Mountain and
Robinson Limestone Members of the Minturn Formation
westward from the Minturn Formation type section into the
area of the Eagle Valley Evaporite type section. He
concluded from a series of closely spaced measured sections
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that the limestone in the type section of the Eagle Valley
Evaporite is the upper bed of the Robinson Member of the
Minturn, not the Jacque Mountain Limestone Member. His
measured sections show that the Jacque Mountain Lime-
stone Member is approximately 300 m farther upsection,
indicating that the type section of the Eagle Valley Evaporite
does not straddle the Maroon Formation boundary as
claimed by Lovering and Mallory (1962). Mallory (1971)
later stated that his work did not substantiate the findings of
Boggs (1964).

Boggs (1964), working north of the Eagle River between
Avon and Edwards, traced the Jacque Mountain and Robin-
son Limestone Members westward from the type section of
the Eagle Valley Evaporite and followed the Jacque Moun-
tain Limestone Member and the upper bed of the Robinson
Limestone Member as far west as the eastern limb of the
Wolcott syncline. He established that these two limestone
units could be traced away from the type section of the
Minturn Formation, but the Wolcott syncline prevented him
from tracing them into the Eagle Valley Evaporite. Many
authors had suggested that the limestone members of the
Minturn Formation pinch out westward from the Minturn
type section into a thick sequence of evaporites (Murray,
1950, 1958; Katich, 1958; Bass and Northrup, 1963;
Mallory, 1971; DeVoto, 1972, 1980; Walker, 1972; Irtem,
1977), but Boggs' work demonstrates that the carbonate units
extend farther west than previously realized. The westward
extent of the limestone units has a greater importance than
simply establishing whether or not the beds are traceable;
correlations would greatly aid in delineating intervals or
cycles of deposition in the central part of the basin and would
allow these cycles to be correlated with cycles in clastic sed-
iments in the Minturn Formation deposited along the mar-
gins of the Eagle basin, thus providing a framework for
determining the evolution of environments across ‘the Eagle
basin during Middle Pennsylvanian time.

CORRELATIONS BETWEEN THE EAGLE
VALLEY EVAPORITE, EAGLE VALLEY
FORMATION, AND THE MINTURN
FORMATION

Stratigraphic sections of the upper part of the Eagle
Valley Evaporite were measured on the west and east sides
of the Wolcott syncline to determine whether the stratigra-
phy traced to the east side of the syncline by Boggs (1964)
could indeed be observed in the Eagle Valley Evaporite on
the west side of the syncline. In addition, the June Creek and
Berry Creek measured sections of Boggs (1964) were
located and restudied in the field, and the limestones in these
sections were retraced to the eastern limb of the Wolcott syn-
cline. It was not difficult to locate and follow the limestone
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units described by Boggs, and I concur with his interpreta-
tion of the position of the Jacque Mountain Limestone Mem-
ber and the Robinson Limestone Member in this area for the
following reasons: (1) his interpretations were based on a
series of closely spaced measured sections extending from
the type section of the Minturn Formation westward to the
Wolcott syncline; (2) his sections can be located, followed,
and the limestones retraced; (3) his descriptions of the clastic
intervals between the limestones remain consistent within
the sequence of limestone beds; and (4) he traced a series of
units, not just the Jacque Mountain Limestone Member.

The correlations outlined in this study between the Eagle
Valley Evaporite on the west side of the Wolcott syncline
and equivalent strata on the east side of the syncline are illus-
trated in figure 3. Six stratigraphic sections are presented to
illustrate these important correlations: section X, June
Creek, Berry Creek, Squaw Creek, and section P on the east
side of the Wolcott syncline and Red Canyon on the west
side of the syncline. The June Creek and Berry Creek sec-
tions are from Boggs (1964), and the sections at Squaw
Creek and Red Canyon and sections X and P were measured
for this study.

Section X

Section X was measured in a draw 0.8 km east of June
Creek (fig. 1). The lower bed of the Robinson Limestone
Member was traced to this locality from June Creek (see fol-
lowing section) and provides the basis for correlation. A 7-
m-thick gypsum bed is present above the lower bed of the
Robinson Limestone (fig. 3). Above the gypsum the slope is
mostly covered, but isolated outcrops consist of very coarse
to pebbly feldspathic sandstone, as at June Creek to the west.
Several gypsum beds are present below the lower bed of the
Robinson Limestone Member and are separated by black to
gray mudstone and very fine grained sandstone. The strati-
graphic intervals containing gypsum at section X are covered
at June Creek, suggesting that gypsum is present but not well
exposed in this area east of the Wolcott syncline.

June Creek Section

Boggs (1964) followed the Jacque Mountain and Rob-
inson Limestone Members from the type section of the
Minturn Formation westward into the Eagle Valley For-
mation. At June Creek (fig. 1) he recognized the Jacque
Mountain Limestone Member and the upper, middle, and
lower beds of the Robinson Limestone Member of the
Minturn Formation. Above the Jacque Mountain Lime-
stone Member is mostly covered slope; between the
Jacque Mountain Limestone Member and the upper bed
of the Robinson Limestone Member is approximately
200 m of very fine grained to medium-grained sandstone,
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Figure 3. Correlations between the measured sections in the study area. The Wolcott syncline is between the Red
Canyon section and section P. Datum is the base of the Jacque Mountain Limestone Member of the Minturn Formation.
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mudstone, and thin beds of black limestone. Approxi-  The clastic interval below the middle bed of the Robin-
mately half of the interval is covered. The interval son Limestone Member contains very fine grained to
between the upper and middle beds of the Robinson  medium-grained sandstone and mudstone, and coarse-
Limestone Member was described by Boggs as covered.  grained to very coarse grained feldspathic sandstone and
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pebbly sandstone; this coarser grained sandstone is
uncommon in this part of the Eagle basin. The lower bed
of the Robinson Limestone Member underlies this clastic
interval. The section below the lower bed of the Robin-
son Limestone Member is mostly covered but contains
the only gypsum bed recognized in this stratigraphic
section.

Berry Creek Section

Boggs (1964) identified the Jacque Mountain Limestone
Member and the upper, middle, and lower beds of the Rob-
inson Limestone Member in the vicinity of Berry Creek
(fig. 3). The section above the Jacque Mountain Limestone
Member is covered. The stratigraphic interval between the
Jacque Mountain Limestone Member and the upper bed of
the Robinson Limestone Member is composed of very fine
grained to medium-grained sandstone and mudstone. Much
of the section below the upper bed of the Robinson Lime-
stone Member is covered, including the interval between
the upper and middle beds of the Robinson Limestone
Member. The clastic unit between the middle and lower
beds of the Robinson Limestone Member, as at June Creek
and section X, includes coarse-grained to very coarse
grained feldspathic sandstone. Approximately 30 m of the
lower part of this section was described by Boggs (1964) as
covered, but I observed small, scattered outcrops of gypsum
above the lower bed of the Robinson Limestone Member.

Squaw Creek Section

The section at Squaw Creek was measured by Boggs
(1964) and remeasured for this study because of its proxim-
ity to the Wolcott syncline and because it is the westernmost
section in which Boggs identified the Jacque Mountain
Limestone Member (fig. 3). Approximately 20 m of gypsum
is present above the Jacque Mountain Limestone Member at
this locality, and the gypsum is overlain by 70 m of covered
section. Overlying the covered interval is approximately 60
m of interbedded mudstone, laminated gypsum, and very
fine grained sandstone. This is the only section where Boggs
described gypsum above the Jacque Mountain Limestone
Member; in most of his sections, almost to the type section
of the Minturn Formation, he described the interval above
the Jacque Mountain Limestone Member as covered. Thus,
gypsum may be present above the Jacque Mountain Lime-
stone Member to the east of Squaw Creek. Below the Jacque
Mountain Limestone Member at Squaw Creek is a clastic
unit containing very fine grained to medium-grained sand-
stone and mudstone, similar to the sandstone and mudstone
at the same position at Berry and June Creek. The lower
boundary of this unit is in fault contact with gypsum.

GG6  Evolution of Sedimentary Basins—Uinta and Piceance Basins

Section P

Section P is located 1 km west of Squaw Creek (fig. 1),
and more of the lower part of the section is exposed here
than at Squaw Creek. The Jacque Mountain Limestone
Member and the gypsum immediately above it are exposed,
as at Squaw Creek. The clastic unit below the Jacque
Mountain Limestone Member is composed of very fine
grained to medium-grained sandstone and mudstone.
Underlying the clastic interval are two thick gypsum beds. I
observed a poorly exposed limestone on the slopes between
the gypsum beds in this part of the section that possibly cor-
relates with the upper bed of the Robinson Limestone
Member. The gypsum in the lower part of this section is in
approximately the same stratigraphic position as a large
covered interval in the Berry and June Creek sections. This
covered interval is present in each of Boggs' (1964) sections
and extends almost to Minturn. Indeed, gypsum is present
in this position a few kilometers northwest of Minturn
(Boggs, 1964).

Red Canyon Section

The Red Canyon section (fig. 1) on the western limb of
the Wolcott syncline provides the important link between the
stratigraphy of the Eagle Valley Evaporite on the west side
of the syncline and the stratigraphy of the Eagle Valley For-
mation and Minturn Formation on the east side (fig. 3). It
contains the same sequence of limestone, gypsum, and
clastic units as the sections on the east side of the syncline.
A thin ostrocode-bearing micrite containing phylloid algal
fragments underlies the uppermost gypsum and is inter-
preted to be the Jacque Mountain Limestone Member, based
on its presence in a similar sequence of rock types at section
P and Squaw Creek.

The gypsum above the Jacque Mountain Limestone
Member at Red Canyon is in two massive beds separated by
gray to black calcareous mudstone. Very fine grained to fine-
grained sandstone, mudstone, and thin limestone are present
above the gypsum, whereas at Squaw Creek approximately
60 m of mudstone, gypsum, and sandstone are present. This
difference suggests that gypsum rises stratigraphically to the
east in this part of the basin and is intercalated with clastic
rocks to the east.

Below the Jacque Mountain Limestone Member at Red
Canyon is a thick clastic unit of very fine grained to medium-
grained sandstone and mudstone. This interval correlates
with similar clastic units below the Jacque Mountain Lime-
stone Member at four of the sections on the east side of the
Wolcott syncline. Underlying the clastic unit are two gyp-
sum units that probably correlate with gypsum at section P.
This gypsum may also be equivalent to the large covered in-
terval in the Berry Creek and June Creek sections. Gypsum



is present in this interval at Berry Creek but is poorly
exposed. Underlying the gypsum is a thin limestone that may
correlate with the bed described by Boggs (1964) as the
upper bed of the Robinson Limestone Member. Petrograph-
ically, the limestone of these beds is partially neomorphosed
micrite.

A relatively thick gypsum bed is present below the upper
bed of the Robinson Limestone Member, and its position in
the sequence suggests that it may be equivalent to a covered
interval in the June and Berry Creek sections. Below the
gypsum is a relatively thick limestone that is lithologically
similar to, and correlates with, the limestone in the Berry
Creek and June Creek sections identified by Boggs (1964) as
the middle bed of the Robinson Limestone Member (fig. 3).
The limestone is underlain by a clastic sequence that con-
tains coarse-grained to very coarse grained feldspathic sand-
stone and pebbly sandstone. Similar sandstone beds were
observed in the Berry Creek, June Creek, and X sections.
This clastic unit is underlain by a thin gypsum unit that cor-
relates with a thin gypsum at section X and with covered
intervals in the June and Berry Creek sections. A thin lime-
stone bed beneath the gypsum may correlate with the lime-
stone beds to the east identified as the lower bed of the
Robinson Limestone Member by Boggs (1964). At the base
of the Red Canyon section is a gypsum bed that may corre-
late with thick gypsum units measured in the June Creek and
X sections.

DISCUSSION

The correlations between these sections are outlined in
detail because they represent the first attempt to correlate the
limestone, evaporite, and clastic units of the Minturn and
Eagle Valley Formations on the east side of the Wolcott
syncline with the Eagle Valley Evaporite on the west side of
the syncline. The correlations indicate that the Jacque Moun-
tain Limestone Member and the middle and lower beds of
the Robinson Limestone Member of the Minturn Formation
are present in the Eagle Valley Evaporite; the upper bed of
the Robinson Limestone Member was tentatively traced into
the Eagle Valley Evaporite. In addition, at least two major
clastic units having distinctive textural characteristics were
traced from the Minturn Formation into the Eagle Valley
Evaporite. Finally, several gypsum beds extend eastward
from the Eagle Valley Evaporite into the Eagle Valley For-
mation, although the eastern extent of the gypsum beds is
unknown due to poor exposure or a facies change to fine-
grained clastic rocks. However, gypsum has been reported a
few kilometers west of the Minturn type section (Boggs,
1964), and it is possible that much of the covered intervals in
the same stratigraphic positions as the gypsum contain gyp-
sum or gypsum and clastic rocks. These correlations also
demonstrate that the limestone members of the Mintum

Formation do not pinch out westward into a thick evaporite
sequence, as commonly is reported in the literature, but
rather are present between the evaporite and clastic units in
the Eagle Valley Evaporite.

These correlations between limestone, gypsum, and clas-
tic units represent one of the first attempts at defining strati-
graphic sequences and cycles of deposition in the eastern
part of the Eagle basin. Limestone-evaporite-clastic or
limestone-evaporite cycles in the central part of the Eagle
basin correlate with limestone-clastic cycles along the mar-
gins of the basin (Schenk, 1989). This arrangement of litho-
logic cycling suggests that sea-level changes, the most
plausible mechanism to produce the cycles, occurred
throughout the Eagle basin. Documenting these cycles and
sequences is important in evaluating the evolution of the
basin fill in the context of hydrocarbon exploration (Dodge
and Bartleson, 1986; Waechter and Johnson, 1986;
Waechter and DeVoto, 1989).

SUMMARY

Comparisons of lithologic units between measured sec-
tions in the Eagle basin of northwest Colorado described in
this study permit correlations between the Eagle Valley
Evaporite on the east and west sides of the Wolcott syncline.
These correlations are a first step in determining how the
basin-center evaporites relate stratigraphically to basin-
margin carbonate and clastic rocks of the Minturn
Formation.
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