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CRETACEOUS SEDIMENTS OF THE NORTH PLAINS AND ADJACENT AREAS,
McKINLEY, VALENCIA AND CATRON COUNTIES, NEW MEXICO

Keith L. Gadway '

GENERAL DISCUSSION
The area of this paper is essentially that part of west-

central New Mexico which is bounded by the Zuni uplift on
the north, the west flank of the Lucero uplift on the east,
the unbroken Tertiary outcrop on the south and the New
Mexico - Arizona border to the west. The title of the paper
originates from a broad area of low relief in the center
of this region which is called the North Plains.

A generalized geologic map of the area is included
(see fig. 1). This map shows the formations immediately
underlying the Cretaceous, the outcrops of the main Cre-
taceous units, the areas covered by younger deposits, and
the locations of seven control points and lines of section
used in making the fence diagram of the Cretaceous system
(diagram in pocket). The fence diagram was constructed
by placing the top of each section at the geographic loca-
tion of each control point. The fence diagram, so con-
structed, serves only to show correlations or stratigraphic
relationships.

The correlations of the Gallup sands between control
points no. 3 and no. 4 have been taken from Dane, Wanek
and Reeside (1957). Other correlations have been made
across long intervals of no data or on the basis of meager
and questionable evidence and should, in some cases, be
regarded as "zonal" rather than specific. Primarily, the
fence diagram was constructed to illustrate the general
nature of the Cretaceous rocks of this area in terms of sand-
stone, shale and coal.

The thickness of Cretaceous rocks in this area has been
strongly modified by pre-Tertiary and Quaternary erosion.
Variation in thickness is from zero, where completely re-
moved by erosion, to a maximum reported thickness in the
D-Cross Mountain area of 2,657 feet (composite section
of Pike, 1947, and Winchester, 1920). Maximum drilled
thickness, to date, has been approximately 1,700 feet in
the Huckleberry no. 1 Federal.

The Cretaceous succession in the D-Cross Mountain
or Alamosa Creek area was first noted by Herrick (1900);
mapped by Winchester (1920); and studied by Pike
(1947), who correlated the Cretaceous rocks of the area
with units recognized in the San Juan Basin to the north.
Pike's correlations were subsequently modified by Dane,
Wanek and Reeside (1957). Inasmuch as the section at
D-Cross Mountain is the most complete and the best des-
cribed in the area, a tabulation of the units recognized at
that locality follows:

Formation
/ Point Lookout ss (?)

Crevasse Canyon
fm.

Mesaverde Gallego mbr. of
Gallup

D-Cross tongue of
Mancos shale

Lower Gallup
Lower Mancos

Dakota ss.

STRATIGRAPHY
Dakota

The oldest Cretaceous formation in the area is the
Dakota sandstone. Precedence has restricted the term
"Dakota" in this area to the basal sandstone zone of the
Cretaceous. The exact age of the Dakota is unknown
but is presumed to be Late Cretaceous and is overlain by
Graneros shales.

Variation in thickness is from zero at scattered points
in the eastern part of the area, where it is typically a single
quartzose sandstone bed, to approximately 100 feet in the
western part where shales and coal are frequently present.
The Dakota is usually tan to brown, fine- to coarse-grained
and is frequently conglomeratic and cross-bedded in the
lower part.

Some variation in the thickness of the Dakota may be
attributed to the uneven nature of the erosion surface over
which the sea advanced. Other differences are probably
due to the different environments associated with the ad-
vancing shoreline (Pike, 1947, p. 92).

Regional relationships of the Dakota and the over-
lying Greenhorn limestone, in the San Juan Basin to the
north, show the Dakota transgression to have been from
the northeast. A similar relationship is difficult to show in
this area.
Mancos Shale

The Mancos shale of this area represents the lower
part of the approximate 2,000-foot thickness which is pre-
sent at the type locality in southwestern Colorado. As
shown by Pike (1947) and others, the southward thinning
of the Mancos is due to its intertonguing relationship with
the sandstones of the Mesaverde group which occur pro-
gressively lower in the interval to the south. The Mancos
shale of this area, however, does not "thin" as much as
might be expected. Thicknesses of the Dakota - Tres Her-
manos portion of the Mancos at control points no. 5 and
no. 6 on the fence diagram are somewhat greater than at
control points to the north and east, indicating that sub-
sidence may have been faster in the southwestern part of
the area during early Mancos deposition. It should be
noted that the measurement of section no. 6 of the panel
diagram involved long horizontal distances over some
covered areas. In addition, the interval from the Dakota
to the Gryphea newberryi zone at control point no. 4 could
have been shown to be larger if the interval published by
Winchester (1920) had been used.

The Mancos shales are usually dark to medium gray.
Thin concretionary limestones are rare; sandy and silty
zones are more abundant.

The Tres Hermanos sandstones are the most persis-
tent sands in the Mancos and, in this area, usually occur
from 180 to 270 feet above the Dakota. The Tres Her-
manos sandstones are usually fine- to medium-grained and
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group

Age	 Thickness
Niobrara (?)	 444'(?)
Niobrara	 1,365'

Early Niobrara to 98'
late Carlile

Late Carlile	 175'

Early Carlile	 262'
Graneros(?) and 286'

Greenhorn
31'
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commonly well bedded although some cross bedding was
noted at section no. 6. It is possible that the Tres Her-
manos sands were deposited in a broad shallow sea that
allowed much reworking and relatively widespread distri-
bution. At almost every outcrop locality, the Tres Her-
manos sands are overlain by a _one of Gryphea newberryi,
an index fossil of Greenhorn age. Variation in the inter-
val between the Dakota and the Tres Hermanos sands
overlain by Gryphea newberryi, is probably more indica-
tive of irregularities in Dakota deposition than of strati-
graphic discontinuity of Tres Hermanos sands. The pres-
ence of Gryphea newberryi establishes at least partial
equivalence of the Tres Hermanos sands with the "Gra-
neros sands" of the San Juan Basin.
Lower Gallup

The lower Gallup interval is a very complex zone of
interrelated marine and non-marine deposition and possibly
erosion. Pike (1947) and Dane, Wanek, and Reeside
(1957) have interpreted the lower Gallup sequence in the
D-Cross Mountain area to be the result of northeastward
oscillation of the shoreline which produced a regressive
lower sandstone followed by continental shale deposits
which were in turn overlain by a transgressive sandstone,
the initial deposit of the D-Cross sea. This seems to be
a plausible sequence of events in that area and the higher
stratigraphic position of the lowest Gallup sand above the
Gryphea newberryi zone at control point no. 3 seems to
indicate regression in that direction.

However, the "wedge" of lower Gallup sediments as
shown from control points no. 4 to no. 5 and no. 3 to
no. 2 does not appear to be the result of a regression to
the north or northeast followed by transgression from the
same direction.

Lower Gallup sedimentation may have been compli-
cated by extremely irregular shoreline trends, erosion of
the middle part of the interval in the western part of the
area during lower Gallup time, multiple source areas of
the sands, and the return of the marine environment from
a different direction than the direction of regression.

The scope of this paper and the evidence available pre-
cludes adequate interpretation of the lower Gallup inter-
val. The writer believes, however, that the remarkable
consistency of the interval between the Gryphea newberryi
zone and the lowest Gallup sands over the southwestern
part of the area (control points 4, 5, 6 and 7 on the fence
diagram) clearly shows that from the Gallup, New Mexico,
area southward, into this area, Gallup sandstones do not
occur progressively lower in the Mancos.
D-Cross Tongue of the Mancos

The D-Cross tongue of the Mancos ranges in thickness
from 191 feet near Puertocito to 90 feet in the Ambrosia
Lake area to the north, showing a consistent decrease in
thickness in that direction (Dane, Wanek and Reeside,
1957, p. 187). Correlations on the fence diagram' in-
dicate the western extremity of marine deposition in D-
Cross time may have been in the western part of the North
Plains area. The direction of transgression of the D-Cross
sea is difficult to show from evidence available in this area.

The Pescado tongue of Pike (1947, p. 34) was
named from exposures near control point no. 2 of the
fence diagram and was thought by Dane, Wanek and
Reeside (1957, p. 187) to be possibly older than the
D-Cross tongue.

' The presence of the D-Cross tongue in the Huckleberry no.
1 Federal has not been definitely established, to the wri-
ter's knowledge.

Upper Gallup
Correlation of the Gallego member of the Gallup

in the D-Cross Mountain area was reliably established with
the upper Gallup sandstones of the Mt. Taylor area to
the north by Dane, Wanek and Reeside (1957). The re-
lationship of the Gallup in the Mt. Taylor area with the
type locality near the town of Gallup has been discussed
by Dane, Bachman and Reeside (1957).

The Gallego member was described by Pike (1947) in
the D-Cross Mountain area: "Gray even-bedded sandstone
in several benches", and was measured to be 98 feet thick.

Dane, Bachman and Reeside (1957, p. 99) describe
the Gallup sandstone in Puerco Gap east of the town of
Gallup: ". . . is composed of three conspicuous ledges of
sandstone, of which the upper and lower part are generally
pink and the middle is light gray or white, and of two
intermediate softer zones. The whole formation in this
area ranges from 220 to 280 feet thick."

The Gallego member of the Gallup appears to be
distinguishable over the eastern two-thirds of the area, at
least. Extensive outcrops of this member occur north from
the D-Cross Mountain area, around Cebolleta Mesa and
along the eastern edge of the North Plains.

Regionally considered, the Gallup sandstones, includ-
ing the Gallego member of this area, were deposited in the
initial stages of a regression which eventually moved the
strand line of the Late Cretaceous sea more than 100 miles
northeast of the Alamosa Creek area. The Gallego sand-
stone of the Alamosa Creek valley is latest Carlile to
early Niobrara in age, while the Gallup far to the north
along the San Juan River is of middle Niobrara age.
(Dane, Wanek and Reeside, 1957, p. 195).
Post Gallup

Above the Gallego sandstone in the D-Cross Moun-
tain area is a series of sand, shales and coal which appears
to be of continental origin. This interval has been tenta-
tively identified as Crevasse Canyon formation by Dane,
Wanek and Reeside (1957). The corresponding interval in
the Huckleberry no. 1 Federal appears to be of the same
general nature but has considerably more coal and is
possibly more continental in nature. The main basis for
drawing correlation lines between the two points has been
a possible equivalent of the Dilco(?) in the Huckleberry
no. 1 Federal and a higher occurrence of coal in the Huckle-
berry no. 1 Federal being possibly correlative with a car-
bonaceous shale zone in the D-Cross Mountain section.

The uppermost Cretaceous sandstone of the D-Cross
Mountain section, thought to be Point Lookout sandstone
by Dane, Wanek and Reeside (1957), is one of two isolated
outcrops that have been so identified in this area.

SUMMARY
Cretaceous deposition began in this area in the late

Early Cretaceous or early Late Cretaceous time with a mar-
ine transgression which was, regionally, from the northeast.

Marine deposition of the Mancos shale began in
Graneros(?) time and continued without major interrup-
tion until early Carlile time when deposition of lower Gal-
lup sediments marked at least a partial regression. Events
from early to late Carlile time are not clear.

Deposition of the D-Cross tongue of the Mancos oc-
curred in a marine environment which covered at least
the eastern two-thirds of the area in late Carlile time.

Strand line regression to the northeast began in the
D-Cross Mountain area in latest Carlile or earliest Niobrara
time with deposition of the Gallego sandstone member —
the latest known marine deposit in the area.
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Subsequent Cretaceous deposition was probably dom-
inantly continental with an unknown thickness of Mesa-
verde sediments being deposited before regional erosion
began in Late Cretaceous or early Tertiary (?) time.

LOCATION OF POINTS USED IN FENCE DIAGRAM

1. Gallup dome, Ford no. 1
	

SE 1/4 sec. 22, T. 15 N., R.
18 W., McKinley County

2. Dane, Bachman and
	

Sec. 34, T. 11 N., R. 16 W.,
Reeside (1957), strati-	 McKinley County
graphic section 2

3. Pike (1947), stratigra-	 Secs. 17 and 19, T. 8 N.,
phic sections 48 and 49

	
R. 9 W., Valencia County
(Section near north end of

Cebolleta Mesa)

4. Winchester (1920), D-	 T. 2 N., R. 8 W., Socorro
Cross Mountain. (Point

	
County. (Stratigraphic sec-

Lookout through Crevasse	 tion north of Blue Mesa)
Canyon)

Pike (1947), stratigra-	 Secs. 17 and 18, T. 3 N., R.
phic sections 60 and 61.	 8 W., Socorro County, and
(Gallego through Da-	 sec. 36, T. 3 N., R 9 W.,
kota)
	

Catron County

5. Huckleberry no. 1 Federal
	

NE 1/4 sec. 11, T-2 N., R. 16
W., Catron County

6. Pan American Petroleum	 Secs. 18, 19, 30, 31, T. 2
Corp., surface stratigra- 	 N., R. 20 W., and secs. 6,
phic section	 7, 18, 19, T. 1 N., R. 20

W., Catron County

7. Pike (1947), stratigra-	 Near center T. 7 N., R. 17
phic section 46
	

W., and sec. 7, T. 6 N., R.
17 W., Valencia County
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