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PURPOSE OF THE LANDTYPE ASSOCIATION MAPPING

The purpose was to create a 1:100,000 map based upon landforms and geologic
materials (bedrock and surficial materials) that provides continuous
coverage for all Forest Service lands throughout northern Idaho, Montana,
North Dakota and the northwest corner of South Dakota. Some areas of other
ownership are included. Accompanying the map are map unit descriptions and
attribute information. The mapping was prepared using a uniform legend for
the entire region.

Landtype associations (LTAs) can be developed for a variety of interpretive
purposes. The present LTAS were developed for landscape level biophysical
stratification to characterize watershed properties important to
management. The use of landforms and geologic materials as differentia is
based on the assumption that these are the two variables which can be
mapped consistently at the landscape level that most closely predict
significant changes in inherent watershed, stream and riparian properties.
Stratification of the landscape based on these criteria assumes the LTAs
will contain predictable ranges in stream density, erosion properties, and
stream and valley-bottom width and gradient attributes.

These landtype associations further refine the characterization of
landscapes from subsections into units that describe similarities in
landforms, their dominant formative processes, and underlying parent
materials.

The display of mapped information is by no means inclusive of all known
categories, nor (due to the mapping scale) is it site specific. The
incorporation of a conceptual ecoclogical hierarchy into geo-referenced
delineations requires many interpretive iterations-each a more refined
scale and level of resolution. The results of this collective project
reflect our first attempt to translate on-the-ground knowledge into the
landtype association level of the ecological mapping hierarchy.

This landtype association project has been divided into two parts. The
present document, Part 1, consists of the maps and descriptions of the
landforms and geologic materials, and associated characteristics of the
project area. Part 2, which is planned for FY97, will consist of the
development and documentation of interpretations for this map theme.
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MAJOR GEOMORPHIC SETTINGS OF THE NORTHERN REGION

The landtype associations that were mapped occur across a large complex
landscape which includes both portions of the Rocky Mountaing and the Great
Plains. While the focus of this report is on the mapping of landtype
associations it is useful to first obtain a "big picture" perspective of the
geomorphic units that are distinct at the regional scale. The following sixteen
units have been delineated (Figure X)

Pryor Mountains

Yellowstone Volcanic Plateau.

Beartooth Plateau

Non Glaciated Plains

Northern Glaciated Plains

Rocky Mountain/Beartooth Front

Central Montana Island Mountains
Southwest Montana Mountains and Valleys
Alpine Glaciated Metasedimentary Mountains
Continental Glaciated Mountains
Metasedimentary Mountains

Columbia River Basalts

Idaho Batholith Uplands




Idaho Canyon Lands
Badlands
Deltaic Plains

Listed below are descriptions of these units. The emphasis is on the
geomorphic and geologic processes which have created the areas and the
landforms and materials which occur there.

Pryors Mountains

The Pryors are the northern nose of the Bighorn mountains of Wyoming. They are
cut off by the antecedent gorge of the Bighorn River. Structures are similar
block faulting in a broad gentle uplift with minimal deformation on top with
steeply dipping sediments draped up the sides. There is an east-west fault that
divides the Pryors into two styles of landscape. To the North the Cretaceous
sediments are exposed in rolling hills of bentonitic shales with some areas of
badlands while to the south the massive Paleozoic limestones dominate the
landscapes with high c¢liffs and large steep walled canyons.

Yellowstone Volcanic Plateau

The Yellowstone Volcanic plateau is a complex landscape shaped by glaciation
and 3 main rock types. The ash-dominated volcanics give a rolling rounded
landform with few outcrops. Where oversteepened by glaciation or erosion they
are very slide prone and indeed there are numerous very large slides in this
material. The flow dominated volcanics are rockier and in many areas very
susceptible to glacial plucking in the cirques resulting in large amphitheater
-like cirques at drainage heads. The Archean rocks preserve the "ice just
melted look" the best resulting in rugged, spectacular landscapes with numerous
horns and aretes

Beartooth Plateau

This landscape is defined by fault blocks that raise it to the highest average
landscape elevation in the region. The core is very resistant old rocks dated
at 4 billion years. There are a few places where the overlying sedimentary
rocks can still be seen. There are large areas in the southwest where ash
dominated volcanics cover these old rocks. A special case is the Stillwater
Complex which outcrops along the northern front. This is a layered intrusive
body of unusually mafic rocks that host the only US platinum group metal

mines. Joint control of drainages and lakes at intersections is very dominant
in the portions underlain by crystalline rocks. Many of these were enlarged in
spectacular fashion by glaciation. Indeed a few small glaciers remain in this
landscape. Grasshopper Glacier indicates that as late as 300 years ago there
were swarms of locusts at this elevation in late summer. Another feature of
note are the various "plateaus" or high elevation erosional surfaces

preserved. These large broad ridgetops at high altitude show examples of most
types of glacial and periglacial landforms. Till and talus are very abundant.
The horns and cirques in this very resistant terrain give it a raw just exposed
appearance that is fresh from the last ice age.

Non Glaciated Plains

The Nonglaciated Plains is the northern Great Plains south of the areas that



were glaciated with low relief and gently rolling grasslands. The bedrock is
Cretaceous marine shale and Tertiary fluvial sediments with some large
sandstone units scattered through it. The other major component for soils is
loess with lesser areas dominated by lag gravel deposits. Many of the benches
are fragments of former landscape surfaces toppéd by these gravels. The

clinker beds or "scoria" from burnt coal seams form colorful resistant beds in
the Tertiary outcrops.

Northern Glaciated Plains

This is part of the northern Great Plains , large expanses of prairie with
scattered highlands extending above the landscape. It was overrun by
continental glaciers and covered with glacial drift to depths of up to 100
feet. The glacial drift is a mixture of clay to boulder size material. The
ice also left the distinctive pot and kettle topography of rolling hills with
ponds and lakes. Ice damming of the major rivers also created areas of
lacustrine and delta sediments. The drift is the parent material for many of
the soils and is markedly different than the Cretaceous marine shales on the
rest of the prairie. Both the Glaciated and Nonglaciated Plains landscapes
share commonality in having areas with a large loess component in some soils
and the lag gravel remnants of former landscape surfaces on ridge tops and
benches.

Rocky Mountain/Beartooth Front

The uplift and thrust faulting that created the mountains resulted in steeply
dipping faults along the edges that face the prairies. This pushed up the
overlying sedimentary rocks into steep dip slopes. In places this was too
steep and large slabs of this rock telescoped by sliding into the low spots in
a series of thrust faults. This pile of over thrust and wrinkled rocks are
theMountain Fronts. Near the mountains the sedimentary rocks drape up against
the uplifted mountains in steep flatirons on the noses of ridges. Farther out
the landscape becomes more gentle and rolling or becomes a series of hogbacks
parallel to the mountains. The valleys contain large amounts of outwash gravel
often displayed in multiple terraces that give insight into climatic change and
hydrologic variation of the last 10,000 years.

Central Montana Island Mountains

The Central Montana Island Mountains occur as widely separated uplifts sticking
up above the surrounding prairie and isolated by it. The mountains are of
varied types including volcanic piles with an intrusion in the middle to
uplifted sediments with an intrusion in the middle. The higher elevations have
been glaciated.

Southwest Montana Mountains and Valleys

The dominant feature of this landscape are mountains separated by large valleys
filled with gravel. Large basins dominate the lower elevations. The mountains
are complex landforms that include a number of rock types and histories
including batholiths and alpine glaciation. The valleys or basins are similar
in being broad areas filled with Tertiary sediment and Quaternary gravels.

They are commonly linked to other basins along shared rivers and are separated
from other basins and landscapes by a gorge. The mountains have some general
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sediments in lower areas. Most of this area retains the mantle of loess and
ash on top of the glacial material. The valley deposits are various mixes of
till, moraine, outwash and lake deposits reflecting their recent history of ice
damming, diversion, flooding, stagnant or receding ice features such as pot and
kettle, and some unique features from catastrophic lake releases, jokulhaups.

Metasedimentary Mountains

The Belt rocks are lightly metamorphosed quartzite and argillite that are
resistant to weathering. In some areas thick carbonate units of dirty
limestone and limestone cemented sediments are also present in the middle and
near the bottom. The characteristic landforms are large steep slopes in an
incised landscape of V shaped valleys. The loess/ash is typically missing or
greatly reduced on the lower slopes. Talus is common on the lower slopes often
extending up to rock outcrop on valley sides. On the northerly aspects the
talus often extends upslope and goes under vegetative cover. The larger valleys
show evidence of modification by damming from ice, lake sediments then the
resulting erosion and redeposition from catastrophic draining of the lake.

Long stretches of canyons have been stripped to bedrock to about 1000 feet up
the valley sides leaving very rocky slopes dominated by talus and outcrop.
Soils are largely mixtures of colluvium and loess, and thin in these areas.
likewise large areas of the valley bottoms are lakebeds. The outwash gravels
from these events make up the "bowling ball" acguifers that are unique in their
water transmission rates and susceptibility to contamination. The major river
of the area follows the Lewis and Clark line, the major structural feature.
Tributary valleys correspond generally with secondary structural orientations
defined by the edges of the overthrust plates.

Columbia River Basalts

This landscape is the result of the Columbia River Basalts flooding
pre-existing terrain to about 3400 feet in elevation. The basalts filled
























































































