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PENMNSYLVANIAN ROCKS
OF THE SAYM JUAN BASIN

By B. B, 3radish and N. K, Milis
Skelly O1l Cempany

introcuation

This paper is a brief summary of the general
featur:s of the YPzunsylvanian rocks frivging the
ecastern and northerr sides of the San Juan Basin ia
New liexico and Celorado., An attempt iz made to
descr:be the essential lithology, paleogeoygraphy,
age, z2nd correlation.

Rocks of Pennsylvarian age are expos=d in the
mountzin ranges of the region, and are known {0 Ge
present in a nuniber of deep bore holes in the in-
terior of the basin, These rocks are comunsed of a
complex sequenca of cuntinental aind marine strata
whicli constitute = major sedimentary cycle of mar-
ine trunsgressicn and deposition followed by regreos-
sion of the seas and continental sedimentatiion,

Changes in the sediraentary composition and
thickness of Pernsylvanian strata indicate the exis-
tenice of positive mnasses paralleled by grosynciinal
depressions and localized basins, This positive mass
of Pernsylvanian time is referred to as the Uncom-
pahgya Uplift. 'n generzl this ancient land mass
follewed a northwestward trend and is inciuded as
part of the Ancestral Focky Mountains., Oilier posi-
tive eiements ars also thought to have b: existent
during this time aloryg the west and southwes! border
of the basin, Taese ianc masses are referred to as
the Zuai and Deliance Uplifts,

sin are

Pennsylvan.an beds of the San Juan 2
characterizsd by iateral changes of facize and thick-
ness, Time-rock units of the seciion aie peneraiiy
thinner in areas which are predominately composed
of pure limesione, and thicker in those arcasg com-
posed predominately of clastic beds, Therefore, it
may be anticipated tiiat lithclogic houndaries will be
found to cut across faonzl and chrenologic horizons.
Fegression of the Penngvlvanian seas appears U
bave rasulied frov: vapis accumulation of contir
clastic sedimen:s, which exceeded the rafe of sw
dence in the forsland and basin areas,

o}

subdivisions

Pennsylvan.aa sediments are exposed in Sando-
val anc Ric Arrba Couniies, New Mexico, along the
filerrs Nacimieric end San Pedro Uplifts, The land
mass from which these sediments are thought to
have becen derived is i tae area of the norihwes:
edge of the presert Hechuleta Arch and Gan Luisz
Fighland,
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The term '"Magdalena group' has been applied
in naming these rocks along the eastern border of
the San Juan Basin in New Mexico.
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CORRELATION DIAGRAM

The basal unit of the Magdalena group is the
Sandia formation. This name was given to the lime-
stone and sandstone that constitute the lower part of
the Magdalena group. The Sandia formation shows
much variation in detail according to locality., Usu-
zlly, it is divided into a lower limestone member
and upper clastic member. The lower member is a
dark-gray, slightly siliceous limestone. The upper
clastic member of the Sandia formation consists of
dark-brown, brownish-green, and brownish-gray
sandstone, and impure arenaceous limesione. The
lower urnits of the Sandia formation have been dated
locally through fossil evidence as upper Morrow in
age., However, if is thought by some, on the basis
of lithologic evidence, that the basal limestone unit
may be Leadville in age (Mississippian). The upper
limits of the formation appear to be within the Fusu-
linid zonz and therefore fall within the L.ampasas
series,
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The Madera formation is the upper unit of the
Magdalena group, As normally defined, this forma-

tion is dominantly calcareous; however, the type of
sediment suggests a gradual transition from marine
to continental deposition. The formation is divided
into a lower gray limestone member and an upper
arkosic member. The lower unit lies conformably
upon the Sandia in the southern part of the Sierra
Nacimiento Mountains and consists of dark-gray
limestone with interbedded gray shale and some
sandstone beds. The upper arkosic member con-
sists of limestone, arkosic limestone, red and gray
shale, and arkose. Paleontological evidence indi-
cates that the lower member is Lampasas to early
Des Moines in age, and the upper arkosic member
ranges from early Des Moines to Virgil in age.

Molas Formation

The term Molas is used for the formation un-
conformably overlying the Leadville formation of
Mississippian age. The name is usually applied to
the basal Pennsylvanian of Colorado and in the gas
fields lying in the northwestern part of New Mexico
by the Colorado border. This formation ranges con-
siderably in thickness and character due to the ir-
regularity of the depositional surface and to sedi-
mentational factors. The bulk of the formation,
however, consists mainly of dull, dark, purplish-
red calcareous shale and sandstone., It also con-
tains many chert pebbles and some limestone, with
several lenses of conglomerate composed mainly
of black chert and red shale. The Molas is probably

the equivalent of the lower Sandia formation in New
Mexico, As the Molas appears to indicate slow ac-
cumulation and therefore, a considerable period of
time, it is likely that the lower and upper horizons
differ substantially in age.

Hermosa Formation

The Hermosa formation consists of gray lime-
stone with thin-bedded limestone and interbedded
gray, black, and lavender shale and gray-brown or
yellow calcareous fine-grained sandstone. The
limestone contains nodules of flint, jasper, and
variegated chert and emits a petroliferous odor on
fresh fractures. At least one zone contains beds
of gypsum. The Paradox unit has been designated
a member of the Hermosa formation. It is a hori-
zon of shale, salt, anhydrite, and gypsum, occur-
ring in the deepest part of the Pennsylvanian basin
as shown on the accompanying isopachous map.
Fusulinids obtained from well cuttings have been
identified as Lampasas and Des Moines in age,

The deposition of the Hermosa was accompanied
by many fluctuations of an unstable shoreline of the
Pennsylvanian seas. The contact between the Her-
mosa and overlying Rico formation is hard to iden-
tify because of the gradational characteristic of the
rocks between the formations. Fossils are of little
assistance in determining the boundary between
these formations as the change in fauna does not
coincide with the change in lithology.

Selected References

Baker, A. A. (1936) Geology of the Monument Valley-Navajo Mountain

region, San Juan County, Utah:

18-24.

U. S. Geol. Survey Bull, 865, pp.

Baker, A. A. (1933) Geology and oil possibilities of the Moab district,
Grand and San Juan Counties, Utah: U, S. Geol. Survey Bull, 841,

pp. 18-21.

Bass, N. W. (1947) Paleozoic stratigraphy as revealed by deep wells in
parts of southwestern Colorado, northwestern New Mexico, north-
eastern Arizona, and southeastern Utah: U. S. Geol. Survey Oil and

Gas Invest, Prelim. Map 7.

Bates, R. L. (1942) The oil and gas resources of New Mexico: N. Mex.
Bur. of Mines and Min, Res. Bull, 18, pp. 29-30; p. 118,

Darton, N. H, (1828) ''Red Beds' and associated formations in New Mexico:
U. S. Geol. Survey Bull. 794, pp. 18-20,

Hansen, G. H. and Bell, M. M. (1949) The oil and gas possibilities of
Utah: Utah Geol. and Mineralogical Survey, Fig. 8.



NEW MEXICO GEOLOGICAL SOCIETY * FIRST FIELD CONFERENCE * SAN JUAN BASIN

Heaton, R. L. (1950) Late Paleozoic and Mesozoic history of Colorado
and adjacent areas: Am. Assoc. Petrol. Geol. Bull. vol. 34, No. 8,
pp. 1659-18675,

Henbest, L, G. and Read, C. B, (1944) Stratigraphic distribution of the
Pennsylvanian Fusulinidae in a part of the Sierra Nacimiento of San-
doval and Rio Arriba Counties, New Mexico: U. S. Geol. Survey Oil
and Gas Invest. Prelim. Chart 2,

Johnson, J. H. (1945) A resume of the Paleozoic stratigraphy of Colorado:
Colo, Sch. of Mines Quart., vol, 40, No. 3, p. 86.

Read, C. B., et al. (1949) Stratigraphy and geologic structure in the
Piedra River Canyon, Archuleta County, Colo.: U. S. Geol. Survey
Oil and Gas Invest. Prelim. Map 96,

Read, C. B. and Wood, G. H. (1947) Distribution and correlation of Penn-
sylvanian rocks in late Paleozoic sedimentary basins of northern New
Mexico: Jour. Geol., vol. 55, pp. 220-236.

Thompson, M. L. (1942) Pennsylvanian system in New Mexico: N. Mex.
Bur. of Mines and Min. Res. Bull. 17, pp. 10-21.

Wood, G. H. and Northrop, S. A. (1946) Geology of Nacimiento Mountain,
San Pedro Mountain and adjacent plateaus in parts of Sandoval and Rio
Arriba Counties, New Mexico: U. S. Geol. Survey Oil and Gas Invest.
Prelim, Map 57.

NOTES

61



