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PENNSYLVANIAN CORRELATIONS
IN SOUTHWESTERN COLORADO

By

SHERMAN A. WENGERD
University of New Mexico, Albuguerque, New Mexico

ERNEST SZABO
Denver, Colorado, and Albuquerque, New Mexico

INTRODUCTION

Private research by the authors, both independently and
in collaboration, has resulted in a practical subdivision of
the Pennsylvanian stratal section of the entire region of the
Paradox basin and its surrounding shelves. The sediment
increments of Early to early Middle Pennsylvanian age are
known to be bounded by widely correlative time markers
regardless of the lithology of the sediment increment.
Recognition of these markers requires the availability of
gamma ray-neutron or sonic logs; however, they can be
recognized on excellent electric logs and sample logs in
many wells.

PURPOSE

The purpose of this short paper is to extend our well-
established correlations from nearby wells in the Paradox
basin to the outcrop section to be examined during the
field trip in the Animas Canyon north of Durango, Colo-
rado. This section has been studied by many geologists and
an historical review of the published studies was presented
by Wengerd (1957).

It has been suggested by the American Stratigraphic
Commission (1961) that no new names be given stratal
units in regional and local society guidebooks, and we have
suggested no new names; all are in articles already pub-
lished. What we have done is tighten up the correlation net-
work by shifting the names about a bit.

This short paper is thus only a preview of a formal article
which may be published later in the Bulletin of the Ameri-
can Association of Petroleum Geologists.

SEDIMENTATIONAL SUBDIVISION

The Lower Pennsylvanian section of the Paradox region
consists of an heterogenous sequence of rock types whose
detailed study on gamma ray-neutron and sample logs shows
that the sequence can be subdivided into sendimentational
units which have vertical individuality and great lateral per-
sistence. Although the log character of each unit is relatively
constant, it may appear expanded or compressed, reflecting
changes in thickness. These sediment increments, bounded
by correlative time markers, can be recognized over a wide
area, greatly facilitating log correlations.

CYCLE CORRELATION
The saline facies of the Lower Pennsylvanian consists of

a sequence of cycles as described by Herman and Barkell

(1957, p. 867) and later correlated by Hite (1960). Re-
gional correlation of gamma ray-neutron logs shows the
presence of 29 cycles near the middle of the basin, and sug-
gests the possibility that five other cycles may be developed
immediately above the Molas Formation in the area north
of the Continental, Scorup No. 1 (T. 47 N., R. 18 W., Sec.
8, Colorado ). Stratigraphic nomenclature has not been a
serious problem in this area of the basin, due in part to the
ease with which salt cycles can be correlated, and in part to
lack of interest in the economic potential of the area.

STRATIGRAPHIC NOMENCLATURE

The stratigraphic nomenclature of the shelf area of the
Paradox basin was acceptably simplified by a nomenclature
committee of the Four Corners Geological Society ( Malin,
1958), and subsequent additions within the framework
created by this committee have meshed well. Certain dis-
crepancies in unit boundaries between the base of the
Barker Creek and the top of the Molas Formation can be
resolved very easily. These discrepancies are the result of
projecting correlations from the area of salt deposition to
the sequence along the shelf margin. These correlations
show the need for adjusting formation boundaries to coin-
cide with major breaks in cyclic deposition. Beyond these
minor adjustments, any complaint of stratigraphic nomen-
clatural complexity resolves itself into an academic debate
between the proponents of time-stratigraphic nomencla-
ture and those favoring the rock-stratigraphic approach. A
dual system is both awkward and unnecessary, and the
problem may be resolved rather easily by regional correla-
tions of wells which penetrated the Lower Pennsylvanian
sequence.

SEDIMENTARY UNITS

The cycles of the basin center area are members of cer-
tain gross units bounded by time markers which can be
projected into the sequence of the shelf margin. These
markers coincide with the boundaries of certain zones pro-
posed by Malin (1958) and other workers. Any of the
stratal sequences, between thin marker units, produces a
distinctive log character which can be identified and map-
ped throughout much of the Paradox region. It has been
proposed ( Szabo, 1968, p. 15) that the Paradox Formation,
as used by Wengerd (1962, p. 280) be elevated to group
status and that the stratigraphic units currently called "pay
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zones" or zones be raised to formation rank. This change is
in agreement with Articles 6 and 9 in the Code of Strati-
graphic Nomenclature (American Commission on Strati-
graphic Nomenclature, 1961, p. 650-51) and since the pro-
posed units are mappable formations whose boundaries co-
incide with the boundaries of time-stratigraphic units, the
stage-substage nomenclature of Baars and others (1967, p.
401) appears to represent unnecessary terminology. A more
utilitarian nomenclature is presented in Table 1.

TABLE 1

FORMATION CYCLES * AGE

ISMAY 1 - 3 MARMATON
& DESERT CREEK 4 -5 :
2 AKAH 6 — 10 z|-
(L] <=z

UPPER In=-13 o

b BARKER CHEROKEE [p| <
S MIDDLE 14 — 15 Z[>
2 CREEK i~
5 LOWER 16 - 19 =l
o ALKAL| GULCH 20 - 24 @l
PINKERTON TRAIL 25— 29 o|*
i z
LIME RIDGE /é. 30-34 7 | ATOKAN |
MOLAS FACIES MORROWAN |
LEADVILL NG CANYON == MISSISSIPPIAN
1 IN PART AFTER HITE (Ia_ﬁ_o) WEN&E_R'D- SZABO 1968

LIME RIDGE PROBLEM

The greatest single change recommended here is the sub-
stitution of the name Lime Ridge for strata of Atokan age.
This time slice had been discussed as pre-Desmoinesian by
Clair (1952, p. 37) and was later designated as the Lime
Ridge Formation (Clair, 1958, p. 34 ) . This required re-
striction of the Pinkerton Trail Formation to the basal part
of the Desmoinesian.

Other stratigraphers have included Atokan strata of quite
different lithologic characteristics in the Pinkerton Trail
(Clair, 1958, Wengerd and Matheny, 1958, Wengerd,
1962, Baars and others 1967), but Clair (1952 and 1958 )
recognized an important unconformity below which are
found pre-Desmoinesian strata of greater-than-usually-rec-
ognized economic potential. These pre-Desmoinesian strata
include the Pinkerton Trail Formation as first defined by
Wengerd and Strickland (1954, p. 2168 ). Well-exposed
sections at Pinkerton Creek Trail across the Encantado
cliffs, and along the road to Rico across the Hermosa cliffs
at Columbine, plus time-marker controlled correlation in
Paradox wells suggest that the name "Pinkerton Trail"
should be applied to cycles 25 through 29 of earliest Des-
moinesian age, as recommended in this paper.

For the following reasons, we suggest that Pinkerton
Trail of the original type locality be called Lime Ridge,
which includes the Molas facies, and that Pinkerton Trail
Formation be moved up into the basal Desmoinesian, as a
valid mappable formation below the Alkali Gulch:

1. Clair (1952) set the stage by calling these beds pre-
Desmoinesian.

2. Wengerd and Strickland (1954) found both Atokan

and Desmoinesian fossils in pre-Paradox strata at the
Hermosa Mountain locality.

3. This change agrees with Baars and others (1967) that
Fusulinella is Atokan.

4. Agreement is offered with Clair who established a
type locality for pre-Desmoinesian strata in the sub-
surface of Lime Ridge anticline on the Monument
upwarp in Utah (1952) and named these strata the
Lime Ridge (1958).

5. We see the validity of this adjustment to eliminate
confusion in the stratigraphic nomenclature of the
Paradox shelf areas.

MOLAS FACIES

The Molas facies is a "residual soil" zone recognized in
the Paradox region both north and south of the Uncom-
pahgre upleft. In outcrops, it is recognized as far southeast-
ward as Cedro Canyon, east of Albuquerque, New Mexico.
Regional correlation of the Molas reveals that a marine
shale unit laterally equivalent to the Molas is present in the
subsurface near Price, Utah (Szabo, 1968, p. 23), in a part
of the section originally referred to as th Manning Canyon
Formation (Sadlick, 1956, p. 74) . This marine section is
probably equivalent, in part, to the Belden Formation of
Morrowan age in northwestern Colorado and northeastern
Utah.

MAPPABLE FORMATIONS

Use of the proposed stratigraphic nomenclature in the
Paradox region permits the mapping of units of formational
rank bounded by time-stratigraphic surfaces. The nomen-
clature is also compatible with fusulinid zonations proposed
by Baars and others (1967, p. 402) if Lime Ridge is sub-
stituted for Pinkerton Trail in the Fusulinella zone. Corre-
lation of selected logs in southwestern Colorado, using the
proposed nomenclature, is presented in Figure 1. The Rey-
nolds, Point Lookout No. 1, T. 36N., R. 14 W., Sec. 18,
Montezuma County, Colorado, is considered to be an
ideal (but not necessarily typical) log for the study of these
proposed formation tops in this area.

HERMOSA MOUNTAIN SECTION

The position of subsurface formation intercepts has been
projected to the surface section measured at the Hermosa
Mountain locality by Wengerd and Strickland (1954, p.
2162-2175) . The projected position of these tops is shown
in Figure 2 in this paper.

Between 1957 and 1958, correlation of the Animas Can-
yon section of Pennsylvanian strata evolved in response to
more finite subdivision of equivalent beds in the subsurface
as more wells were drilled, and as more names were added
to define the stratal section (Wengerd, 1957, Wengerd and
Matheny, 1958, Wengerd, 1962) . Figure 2 shows the latest
specific correlations with names applied which have been
published previously. The time-markers utilized are ade-
quately controlled by fusulinid determinations from the
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Hermosa Mountain section itself and from numerous wells
in the Paradox basin.

Several striking conditions are mentioned below, without
detailed explanation.

1. The lower Cutler red-beds are doubtless of Pennsyl-
vanian age, a suggestion made by Roth, Thompson,
Bass, and Wengerd in earlier publications not refer-
enced here.

2. The Ismay is higher in the section than anyone had
dared to suggest previously; clearly a function of close-
ness to source of terrestrial elastics from the emerging
Uncompahgre uplife.

3. Most of the Ismay elastics are non-arkosic quartzose
sandstones.

4. Coarse elastics of the Desert Creek through Lime
Ridge Formations are predominantly arkosic granul-
ites, believed to be from the San Luis highland to the
northeast, rather than from the later Uncompahgre
to the north and northwest.

5. The Desert Creek section is very thin, presaging
either a slow initial rise of sea bottom to decrease
sedimentational space as the Uncompahgre began to
lift, or pre-Ismay erosion of a previously deposited,
thicker Desert Creek.

6. If all the coarse elastics are arbitrarily deleted from
the section, the stratal section is somewhat similar to
that in some parts of the southwestern sedimenta-
tional slope of the Paradox basin.

7. Sandstone and granulite channels in the Lime Ridge
Formation show the positive tendency of the mobile
border of the San Luis uplift just prior to the ponder-
ous subsidence of Paradox evaporite basin, wherein
the predominant evaporite deposits are of Pinkerton
Trail, Alkali Gulch, Barker Creek, Akah, and Desert
Creek age.

8. There can be little doubt that the coarse elastics of
the Paradox group are distal, high, steep-shelf equiva-
lents of thick salt lentils; these elastic sediment incur-

sions took place cyclically as this eastern mobile

border pulsed upward, simultaneous with basinal
subsidence, while salt was being deposited in the
Paradox basin.
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