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Abstract:
The Porcupine Drainage Basin lies east of the West Gallatin River in the Gallatin Range between
Bozeman and West Yellowstone, Montana. It is a structural and topographic basin in the Northern
Rocky Mountain Physiographic Province, It is bounded on the north by the crystalline upthrown block
of the Spanish Peaks Fault. Cretaceous bedrock is exposed in the lower part of the basin and Tertiary
volcanics dominate the upper reaches.

The Porcupine Drainage Basin is a semi-primitive area, rich in natural beauty and containing an
abundance of wildlife. It is the winter range for the migratory Northern Yellowstone elk herd. It is also
unique in that it contains part of the Gallatin Petrified Forest, a sequence of up to 27 buried forests of
early Cenozoic age, in which many of the trees are standing upright in the position in which they grew.

Due to the characteristics of the underlying rock material, the abundance of steep slopes (over 30°), and
the amount of available water, the basin is extremely prone to landsliding. Landslides and landslide
debris cover more than one-third of the basin and have apparently obliterated most of the glacial
deposits.

The surficial geology was studied and mapped in an attempt to relate geology to land management
decisions for the Porcupine Drainage Basin and adjacent areas. The data obtained was ultimately used
by planning personnel of the Gallatin National Forest to determine management alternatives for this
area.

Development plans must focus on the high incidence of unstable slopes in the basin. Water is
considered to be one of the major mechanisms for landslide release. Lubricated glide planes, increases
in pore water pressure, and overloading through saturation are brought about by increased amounts of
available water. Activities which increase the amount of available water, such as clearcutting, must be
avoided in many areas. Ironically, many of the more desirable stands of commercial timber occur on
old landslides, due to high water content and loose soil.

Due in part to the large number of geological hazards, the U.S. Forest Service has classified Porcupine
Drainage Basin as an area to remain undeveloped. There will be no roads, and logging to control fire or
disease threats will be by balloon or helicopter only. 
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