


WYOMING STATE GEOLOGICAL SURVEY

PRELIMINA RY GEOLOGIC MAP OF
THE HOWELL QUADRANGIE,
ALBANY COUNTY, WYOMING

by
Alan J. Ver Ploeg
PRELIMINARY GEOLOGIC MAP
96-1
This report has not been reviewed for conformit . .
with the edit:ri::; standarl(.is of the Wyomin(;réntzllt)clz Laramie, Wyo?;;g

Geological Survey.



Overview of the Preliminary Geologic Map of the Howell Quadrangle,
Albany County, Wyoming

Introduction

The Preliminary Geologic Map of the Howell Quadrangle is part of a new series
of 1:24,000-scale geologic maps developed to aid citizens, county and city
planners, and local industry in incorporating basic geologic information into their
planning and development efforts. This project emphasizes creating geologic
maps at a detailed scale of the more populated areas within the State of
Wyoming. The map provides information relating to mineral resources,
groundwater resources, potential geologic hazards within the map area, and
structural geology as it may relate to development and planning within the
mapped area. ~

Mineral Resources

Mineral development within the Howell Quadrangle centers primarily around
sand and gravel production, some limestone production, and, historically,
gypsum and building stone production. Sand and gravel mining is typically
associated with the Quaternary units mapped on the quadrangle, including but
not restricted to alluvial deposits, mixed alluvial and colluvial deposits, mixed
alluvial and terrace deposits, terrace deposits, and older terrace and alluvial fan
deposits. Currently and recently active operations occur in older alluvial fan
deposits northeast and northwest of The Spur, in the southeast portion of the
quadrangle. Additional active and recently active quarries occur in mixed alluvial
and colluvial deposits and terrace deposits in the southwest portion of the
quadrangle, on the east side and adjacent to the Laramie River.

Limestone production is restricted to the limestone units in the Casper Formation
which crop out on the east side of the mapped area, on the flanks of the Laramie
Mountains. The limestone is mined for road gravel, other types of construction
aggregate, and cement production needs. Historically, quarries have existed in
numerous locations along the Laramie Mountains, east of the city of Laramie.
Within the Howell Quadrangle, one recently active quarry exists on the east side
of The Spur.

Near the turn of the of the century, gypsum was mined from the gypsite deposit
in south Laramie, immediately north of present-day |-80. The gypsum was used
in plaster production. The sources for the gypsite deposit were the gypsum beds
in the lower Chugwater Formation which were brought to a near surface position
by the Laramie fault and subjected to Quaternary erosion. Within the Howell
Quadrangle, an extensive gypsite deposit occurs within Section 4, T.16N.,
R.73W., just east of the Laramie River. This deposit, which is sourced by
gypsum beds in the Chugwater Formation to the east, shows no evidence of
having been mined to date. Bedded rock gypsum, some of which is alabaster,
occurs in a 9 foot bed within the upper Satanka Shale croppingout west of The
Spur, in a SW1/4 of Section 2, T.16N., R.73W. Limited mining of the deposit by
Monolith Portland Cement Company occurred in the 1950's.



Historically, sandstone from the Casper Formation was quarried for building
stone at the mouth of Rogers Canyon, immediately adjacent to the quadrangle
on the southeast corner. Several buildings on the University of Wyoming
campus, were built with sandstone from this quarry. This same quality
sandstone unit occurs in the eastern portion of the quadrangle.

Groundwater Resources

The Casper Formation is the principal aquifer supplying water for municipal and
private/domestic needs within the quadrangle. The formation consists of
alternating sandstone and limestone, with the permeable sandstone serving as
the aquifer and the limestones, unless highly fractured, serving as impermeable
confining units. The Casper produces excellent water with low dissolved solids
and excellent flows. The important recharge area for the Casper Formation is in
the eastern part of the quadrangle on the flanks of the Laramie Mountains. In
addition, some shallow wells produce from alluvial deposits and mixed alluvial
and terrace deposits adjacent to the Laramie River. Other local aquifers of
lesser importance include thin basal sands in the Satanka Shale, fractured
limestone in the Forelle Limestone, sands in the upper Chugwater Formation,
and, in the northwest part of the quadrangle, the Cloverly Formation. These
aquifers, with the exception,locally, of the Cloverly Formation, produce poor
quality water, high in total dissolved solids with very limited flow potential. Wells
producing from these aquifers are used primarily for livestock watering.

Potential Geologic Hazards

Potential geologic hazards within the Howell Quadrangle are related to the
Quaternary gypsite deposits, potential debris flows, and potential landslides in
the Forelle Limestone. A gypsite deposit occurs east of the Laramie River in the
southwest corner of the quadrangle as noted in the mineral discussion above.
The deposits occur as a result of Chugwater Gypsum beds being subjected to
Quaternary erosion and concurrent mixing with sediments from the east. The
high solubility of the gypsum in these deposits make them quite susceptible to
the formation of cavities and local resultant collapse features. High amounts of
gypsum in the soil can inhibit plant growth and can react with untreated concrete
causing disintegration. The location of this gypsite occurrence definitely needs
to be considered in any plans for development within affected areas.

A small landslide was mapped immediately north of The Spur in the Forelle
Limestone. The slide occurs at the contact between the Forelle Limestone and
the underlying Satanka Shale. This slide appears to be quite old and the
potential for new slides is probably rather remote. However, the Forelle could
detach given the right combination of conditions including unusually wet weather,
a steep dip slope, and, for example, removal of the toe of a slope. Consideration
of this potential should be included in planning for development on or near
Forelle outcrops with these characteristics.

Debris flow potential exists along the margins of mapped older alluvial fan and
alluvial fan deposits. These areas become especially vulnerable during periods
of abnormally high precipitation. This potential hazard should be considered in
planning for development near these types of deposits.



Structural Geology

Rock units on the Howell Quadrangle have a regional dip to the west off of the
Laramie Mountains, of approximately 4-8 degrees, striking nearly north to south,
to slightly northwest. This regional trend is interrupted locally by faulting and
folding. Folding is in the form of mostly northwest and north trending anticlines
and a monocline which plunge toward the northwest and were formed by
northeast directed compressional forces. Three previously unmapped anticlines
were identified in the eastern portion of the quadrangle, east and north of The
Spur. The anticline that forms The Spur and the one immediately to the east are
excellent examples of these types of structures. The Spur anticline is
asymmetrical with the steep limb in the northeast side and includes a monocline
on the west side, probably reflecting a fault at depth. This anticline is probably
cored with a reverse fault. The Spur anticlinal trend is projected toward the
northwest where is it is concealed by Quaternary deposits.

A limited number of minor faults occur on the quadrangle, probably relating to
the northeast directed compressional forces which formed the folds noted above.
However, additional more significant faulting may exist on the western half of the
quadrangle relating to the concealed structures. For example, the Laramie fault
which was mapped on the Laramie and Red Buttes Quadrangles, may extend
into the western portion of the Howell Quadrangle. Linears noted on the
airphotos seem to support this, but poor bedrock exposures and extensive
Quaternary cover in this portion of the map make it difficult come up with hard
evidence for extending this fault. A consideration of the structural features noted
on the map, as well as those inferred will be instrumental in planning for
development in the area and searching for good sources for municipal and
private water supplies. This is especiallly true for the Sunset Acres and Rocky
Top Ranch housing subdivisions near The Spur and the Aliquot subdivision east
of the Laramie River in the southwest portion of the quadrangle.



